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ABSTRACT

The Federal Transit Administration (FTA) and The Port Authority of New York and New Jersey
(PANYNJ), have completed a Final Environmental Impact Statement (FEIS) and Section 4(f) Evaluation
for the Permanent World Trade Center (WTC) PATH Terminal, a project involving the reconstruction of a
permanent terminal at the WTC site in Lower Manhattan for the Port Authority Trans-Hudson (PATH)
system. The Permanent WTC PATH Terminal is proposed to be a full service, regional transportation hub
that would be coordinated with the existing and future transportation infrastructure, WTC site
development, and the surrounding area. The project is needed to re-establish and enhance transportation
facilities and infrastructure that existed at the WTC complex prior to September 11, 2001 and to ensure the
long-term accessibility and economic vitality of Lower Manhattan.

The FEIS has been prepared pursuant to the National Environmental Policy Act (NEPA). The alternatives
considered in the FEIS include a No Action Alternative, and a Preferred Alternative. The Preferred
Alternative is carried forward for detailed evaluation in this EElS after careful consideration of a range of
alternatives as part of the planning for a Permanent WTC PATH Terminal and following public comments
during the scoping process and public comment period for the DEIS. The analyses and impact assessments
in the FEIS consider potential effects on transit service and transportation, land use and local planning,
social and economic conditions, historic and archaeological resources, urban design and visual resources,
air quality, noise and vibration, infrastructure and energy, contaminated materials, natural and water
resources, coastal zone management, safety and security, and cumulative effects. Environmental
Performance Commitments, preliminary sustainable design guidelines, and mitigation measures to reduce
impacts, including stipulations set forth in the Proiect's Memorandum of Agreement pursuant to Section
106 of the National Historic Preservation Act are described in the document.

For additional information concerning this document, contact:

Bernard Cohen
Federal Transit Administration, Lower Manhattan

Recovery Office
One Bowling Green, Room 436
New York, NY 10004
(212) 668-1770

Anthony Cracchiolo
The Port Authority of New York and New Jersey,

Priority Capital Programs
115 Broadway, iftLh Floor
New York, NY 10006
(212) 435-5599

Information concerning this document can be obtained from the project website: www.panynj.gov/pathrestoration . *
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Executive Summary

A. INTRODUCTION

The Port Authority of New York and New Jersey (PANYNJ), a municipal corporate
instrumentality and political subdivision of the States of New York and New Jersey, is proposing
to undertake, in cooperation with the United States Department of Transportation (USDOT),
through the Federal Transit Administration (FTA), a project involving the reconstruction of a
permanent terminal at the World Trade Center (WTC) site in Lower Manhattan for the Port
Authority Trans-Hudson (PATH) system. The Permanent WTC PATH Terminal is proposed to
be a full service, regional transportation hub that would be coordinated with the existing and
future transportation infrastructure, WTC site development, and the surrounding area. The
project is needed to re-establish and enhance transportation facilities and infrastructure that
existed at the WTC complex prior to September 11, 2001 and to ensure the long-term
accessibility and economic vitality of Lower Manhattan.

The Project would be funded as part of the Federal government's $4.55 billion Lower Manhattan
Transportation Recovery Effort, which was committed to New York City following the terrorist
attacks of September 11, 2001. The FTA will be the federal lead agency for the environmental
review of this project to be undertaken in cooperation with PANYNJ. As such, this
Environmental Impact Statement (EIS) is being prepared in accordance with the National
Environmental Policy Act (NEPA; 42 USC §4321 et seq.) of 1969 and the applicable
regulations implementing NEPA as set forth in 23 CFR Part 771, 40 CFR Parts 1500-1508, and
49 CFR Part 622. This EIS is also being prepared in accordance with Section 106 of the National
Historic Preservation Act (NHPA; 16 USC §470(a)) of 1966 and Section 4(f) of the USDOT Act
of 1966 (49 USC §303) and other environmental laws and regulations.

B. PURPOSE AND NEED

Trans-Hudson transit service between New Jersey and New York has long been an integral part
of the Lower Manhattan transportation system. Prior to the terrorist attacks of September 11,
2001, the WTC PATH Terminal served some 67,000 daily boardings and was the gateway to
Lower Manhattan for most commuters from west of the Hudson River. However, the attacks
resulted in extensive damage to the PATH system including the destruction of its WTC
Terminal. As a result, the system lost a significant portion of its capacity to serve commuters
throughout the New York and New Jersey region and mass transit access to Lower Manhattan
was severely hindered.

PATH is an electrified, heavy-rail transit system with a total of 13 stations in New York and
New Jersey. It is a wholly-owned subsidiary corporation of PANYNJ and is recognized as a
commuter rail system under the oversight of the U.S. Department of Transportation, Federal
Railroad Administration (FRA).
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The WTC PATH Terminal, which opened in 1971, was located beneath the WTC's office and
retail space, in the portion of the site referred to as the "bathtub." Its platform level contained
three 10-car platforms and five tracks. Trains entered the station from New Jersey via the south
Hudson River tunnel (Tunnel F) and exited to New Jersey via the north tunnel (Tunnel E). Thus,
the platform level formed the loop in the PATH system allowing trains to enter and leave
Manhattan without changing the location of the train's engineer or conductor. As a result, trains
could have a short dwell time at the Terminal.

A mezzanine was located above the platforms, housing vertical circulation, fare equipment, and
accessory retail and food stalls. The retail concourse, known as PATH Square, provided for all-
weather connections between PATH, the office buildings on the WTC site, the World Financial
Center, New York City Transit (MTA/NYCT) subways, and street level.

The WTC PATH Terminal and a seven-car PATH train were destroyed as a result of the terrorist
attacks of September 11, 2001. Tunnels E and F under the Hudson River were flooded, and
PATH's Exchange Place Station in Jersey City, New Jersey, was damaged and rendered
inoperable because the track configuration would not allow trains to turn around before entering
the Hudson River tunnels.

PANYNJ began construction of a temporary PATH station at the WTC site in July 2002, shortly
after control of the site was returned by the City to PANYNJ. The station opened on November
23, 2003. It is located in the WTC "bathtub" and has five tracks and three 8-car platforms. Street
level access is through a single entry/exit at the intersection of Fulton and Church Streets. There
are also direct connections to two MTAINYCT subway stations.

Although the temporary WTC PATH station allows for service to Lower Manhattan, it does not
fully restore the pedestrian connections or the capacity that existed before September 11, 2001.

PROBLEM IDENTIFICATION

ECONOMIC RECOVERY

Transportation links have been critical to the commercial development of Lower Manhattan.
Service between New Jersey and New York has been integral to the movement of employees to
and from their Lower Manhattan offices. More recently, employment centers have emerged in
Jersey City and Newark. These businesses depend on PATH to deliver workers from New York
City and other points east of the Hudson River. Furthermore, several major businesses have
located facilities in both Lower Manhattan and Jersey City, allowing for office expansion while
maintaining a close connection between company functions on both sides of the River.

A successful economic redevelopment of Lower Manhattan requires the replacement and
enhancement of transportation facilities that were lost or damaged on September 11, 2001. Some
15 percent of Lower Manhattan's workforce lived in New Jersey prior to September 11, 2001
and the WTC PATH Terminal was the busiest of downtown's transit stations. Although other
currently planned transportation projects would improve access to and from Lower Manhattan
for those commuting to and from New Jersey, none offers the direct and high-capacity linkage
that can be served by PATH and the proposed Permanent WTC PATH Terminal.

In a survey of 25 executives of major employers located in Lower Manhattan, a Permanent WTC
PATH Terminal was identified as "extremely" important to the future economic health of Lower
Manhattan (Alliance for Downtown New York, Inc., April 2003). If such a facility were not
provided, the full potential of Lower Manhattan's revitalization may never be realized.
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RIDERSHIP GROWTH

Lower Manhattan is a vital component of the New York economy. It is second only to Midtown
Manhattan in terms of gross floor area of office space, and it is a growing residential
neighborhood and retail destination.

Prior to September 11, 2001, businesses in the area south of Canal Street employed more than
388,000 workers. Approximately 15 percent of Lower Manhattan's workforce commuted from
west of the Hudson River and transit was their predominant mode of travel. The physical loss of
office and commercial space on September 11, 2001, coupled with a general economic
downturn, resulted in a reduction of 80,000 jobs in Lower Manhattan. Most of the office space
damaged or destroyed on September 11, 2001 will be replaced by 2015. In addition, a memorial,
cultural facilities, and retail space will be constructed on the WTC site that will attract visitors in
addition to the anticipated return of office workers.

It is estimated that PATH's daily ridership at the WTC would be 175,000 by 2025, which would
exceed the capacity of the temporary station. Therefore, without a permanent terminal, the
PATH system cannot adequately support the planned redevelopment of the WTC and the overall
revitalization of Lower Manhattan.

COMMUTING TO LOWER MANHATTAN WITHOUT PATH

Immediately following September 11, 2001, commuters formerly using the PATH WTC lines
were forced to seek other routes or modes of travel to reach destinations in Lower Manhattan. As
a result, there were significant ridership increases on Trans-Hudson ferries, uptown PATH lines,
and NJ Transit commuter rail. Although these modes have enabled commuters to reach Lower
Manhattan, they do not have the capacity or the flexibility to serve as a long-term alternative to a
Permanent WTC PATH Terminal.

Although ferries have served as an important interim mode of travel for Lower Manhattan's
commuters, they would not serve long-term travel needs between New Jersey and Lower
Manhattan. Ferries have a much lower capacity than heavy-rail. While the location of ferry
terminals may be convenient for those who work along Water Street and at the World Financial
Center, others must walk much farther to reach interior destinations than was required with
PATH service. Furthermore, most ferry passengers must transfer to one or more additional
modes within New Jersey during their commute. During heavy rain storms or when the waters of
the Hudson are icy, the ability to maintain ferry service is constrained.

Following the destruction of the WTC PATH Terminal on September 11, 2001, ridership at
PATH's Christopher and 9th Street Stations doubled during peak periods. Both the Christopher
and 9th Street Stations have a limited capacity. To immediately address these problems,
PANYNJ had to limit station access during certain hours. Although upgrades are planned for
these stations, they will not have adequate capacity to support general PATH system growth if a
Permanent WTC PATH Terminal is not constructed.

Following the terrorist attacks, ridership on NJ Transit commuter rail increased by
approximately 30 percent, requiring additional trains on its routes serving New York's
Pennsylvania (Penn) Station, precluding certain service enhancements planned for that system.
For example, the full opening of the Secaucus Transfer, which provides a link between the
Northeast Corridor line serving Penn Station, and the Main and Bergen County lines that serve
Hoboken, was delayed until temporary PATH service was restored. Furthermore, NJ Transit and
Amtrak share the rail lines that traverse the Hudson River between New Jersey and Lower
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Manhattan and service is limited by the capacity of the single rail tunnel. Thus, if permanent
PATH service is not restored to Lower Manhattan, there may not be additional capacity to
support passengers that would be diverted to commuter rail, thereby reducing the utility of the
Secaucus Transfer and potentially limiting options for future system improvements.

LIMITATIONS OF TEMPORAR Y PATH SERVICE

To expedite the restoration of PATH service to Lower Manhattan, PANYNJ designed and built,
on a fast-track basis, a temporary station. The temporary station was a commitment to restore the
facilities damaged by the terrorist attacks and it was determined to be a catalyst to restore and
redevelop Lower Manhattan by providing commuter service from west of the Hudson River. To
ensure the speedy restoration of PATH service, the temporary station was constructed in
essentially the same location as the pre-September 11, 2001 Terminal. This allowed PANYNJ to
reuse certain infrastructure elements including the 1 and 9 underpass, portions of the retail
concourse, and the MTAINYCT subway station connections that remained on the WTC site.
Furthermore, design documents could be advanced more quickly since track and platform
configurations and other station elements could be constructed based on pre-September 11, 2001
plans. However, to achieve this commitment within two years after the attacks, PANYNJ
compromised certain elements of the pre-September 11, 2001 Terminal with regard to
operational capacity, service amenities, and pedestrian connections.

Because PANYNJ could use as-built plans from the pre-September 11, 2001 Terminal to design
and construct the temporary station, extensive survey work was not needed. Designers could
lock in the station and track configuration both horizontally and vertically. As such, steel
detailing could be expedited and steel sizing accelerated. Since it was intended as a temporary
station, platforms were designed to be removed and not integral to the platform walls; interior
drainage was less than desired since only the outer bay of the station has interior drains; and,
roof insulation was minimal since it is an outdoor facility open to the elements.

The temporary station has 8-car platforms as compared to the 10-car platforms that were part of
the pre-September 11, 2001 Terminal, resulting in 20 percent less operational capacity. Prior to
September 11, 2001, PANYNJ was studying the extension of stations along its Newark-WTC
route to provide for 10-car train service. These improvements were in response to ridership
levels that were reaching maximum capacity on this route during peak periods.

Some of the infrastructure elements within the station have a limited service life. The vertical
elements, while ADA-compliant, do not provide a sufficient level of service to accommodate
future demand. Escalators from the platform to the mezzanine level and from mezzanine level to
the MTA/NYCT 1 and 9 subway line underpass were not provided. The station's design does
not allow for new construction above, as planned for the WTC redevelopment, nor can it easily
support connections to future buildings on the WTC site or other off-site destinations.

To expedite service restoration, the temporary station's tracks and platforms are located outdoors
in the WTC "bathtub." Weather protection is provided, but the station is not fully enclosed and
is not climate-controlled. Local radiant heating is provided in waiting areas, but many portions
of the station complex are not heated during winter months or cooled during summer months.

The temporary station includes security and fire protection equipment, but advanced passenger
amenities are not provided. The station is ADA-compliant, but its configuration requires four
separate elevator rides to reach street level. Emergency exits are provided, but they lead
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passengers either to Church Street or to the WTC bathtub area with access to the street via the
temporary access ramp and a temporary stairway to West Street.

Because construction of the WTC site is ongoing, pedestrian access to the temporary station is
limited as compared to the pre-September 11, 2001 Terminal. All patrons enter and exit at street
level near the intersection of Church and Fulton Streets at the eastern boundary of the WTC site.
Thus, patrons traveling to the World Financial Center must double-back along Vesey or Liberty
Street. The temporary station has connections to MTAINYCT's E, R, and W lines, but access to
1 and 9 subway line is not available because MTAINYCT's Cortlandt Street Station has not yet
reopened. As such, two fewer subways are served compared to pre-September 11, 2001
conditions.

CURRENT PLANNING CONTEXT

Since September 11, 2001, several projects have been planned that are independent of the
Permanent WTC PATH Terminal but that also aim to redevelop and revitalize Lower
Manhattan. Presently, four environmental reviews have been prepared under NEPA independent
of this EIS as follows:

World Trade Center Memorial and Redevelopment Plan: The U.S. Department of Housing
and Urban Development (HUD) and the Lower Manhattan Development Corporation
(LMDC) have prepared an EIS for the redevelopment of the WTC site, which includes a
memorial and memorial-related improvements, commercial, retail, and hotel space; museum
and cultural facilities; new open space; new street configurations; and certain infrastructure
improvements at the WTC site and adjacent parcels. HUD and LMDC published a Final
Generic Environmental Impact Statement for the World' Trade Center Memorial and
Redevelopment Plan in April 2004, and a Record of Decision was issued in May 2004.

Fulton Street Transit Center (FSTC): PTA and the Metropolitan Transportation Authority
(MTA) have prepared an EIS for the Fulton Street Transit Center project, which would
rehabilitate, reconfigure, and enhance the multilevel complex of subway stations serving
nine different lines in the area of Fulton Street and Broadway. The facility's proposed Dey
Street concourse would connect with the MTAINYCT subway station at Cortlandt Street (R
and W lines), the WTC site, and the Permanent WTC PATH Terminal. FTA and MTA
published a Final Environmental Impact Statement for the FSTC in October 2004 and a
ROD was issued in November 2004.

Route 9A Project: The U.S. Department of Transportation, Federal Highway Administration
(FHWA) and the New York State Department of Transportation (NYSDOT) are considering
alternatives for the reconstruction of Route 9A south of Chambers Street. This project would
include at-grade improvements or a below-grade bypass for vehicular through traffic. A
supplemental EIS is currently being prepared for this project. FHWA and NYSDOT
published a Draft Supplemental Environmental Impact Statement for the Route 9A Project
in May 2004. FHWA has not vet formally determined a Preferred Alternative for the Route
9A project. The State of New York has recently indicated a preference for the Route 9A At-
Grade Alternative. A FEIS on this project is expected to be published in late spring or
summer 2005 and select a preferred alternative. This FEIS addresses environmental imp acts
of the range of alternatives identified in the Route 9A DEIS.

• South Ferry Terminal: PTA and MTA are preparing an Environmental Assessment for the
reconstruction of the South Ferry Terminal on the 1 and 9 line. This project would increase
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both the capacity of the Terminal and the 1 and 9 line during peak periods. FTA and MTA
published an Environmental Assessment for the South Ferry Terminal in May 2004 and a
Finding of No Significant Impact was issued in August 2004.

Before September 11, 2001, several projects were planned downtown that are still under study.
These include residential development projects and commercial buildings at Battery Park City
and within the Washington Street Urban Renewal Area, open space and cultural institutions, and
modest commercial development. Following September 11, 2001, federal, state, and local
initiatives have been implemented to encourage private development in Lower Manhattan. These
programs provide funds for commercial and residential and encourage the construction of
community facilities, open space, and infrastructure in support of the area's redevelopment and
recovery.

Although these projects would rehabilitate transportation facilities and would support an
economic recovery for the area, none of them offers a high-capacity link between New Jersey
and Lower Manhattan.

PROJECT GOALS

The Permanent WTC PATH Terminal would be a full-service, regional transportation hub that
would be coordinated with existing and future transportation infrastructure, WTC site
development, and the surrounding area. The project is needed to re-establish and enhance
transportation facilities and infrastructure that existed at the WTC complex prior to September
11, 2001 and to ensure the long-term accessibility and economic vitality of Lower Manhattan.
To that end, the selected project alternative must successfully address four goals.

• Effectively restore long-term PATH service between New Jersey and Lower Manhattan;
• Establish an intermodal transportation facility in Lower Manhattan;
• Plan and construct a Terminal that would support the redevelopment of Lower Manhattan;

and
• Minimize adverse impacts to the environment.

C. PROJECT ALTERNATIVES

Project Alternatives for a Permanent WTC PATH Terminal were identified as part of early
planning studies conducted by the PANYNJ following the terrorist attacks and through the
public scoping process for this EIS. After careful consideration of these options, three
alternatives were carried forward for further study in the Draft EIS (DEIS) as follows:

• No Action Alternative;
• Terminal with Liberty Plaza Connection Alternative; and
• Terminal without Liberty Plaza Connection Alternative.

The planning and design of a Permanent WTC PATH Terminal is being closely coordinated
with the other Lower Manhattan recovery efforts described above. In order to plan for potential
changes in these independent projects that may require alterations to the construction and/or
operation of the Permanent WTC PATH Terminal, the DEIS identified design options for the
Terminal. These design options and their potential environmental effects were , described in the
DEIS.

Furthermore, under the guidance of various federal agencies, the sponsors of the Lower
Manhattan recovery efforts have coordinated to develop Environmental Performance
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Commitments (EPCs) and Green Design and Sustainability Guidelines to be incorporated as part
of their individual projects. These measures aim at proactively addressing potential adverse
effects to the environment in order to reduce the impacts to the local community and the region
as a whole.

Following the public comment period on the DEIS, FTA and PANYNJ selected -a Preferred
Alternative for the Permanent WTC PATH Terminal. The selected alternative was the "Terminal
without a Liberty Plaza Connection" with some modifications to reflect current planning for the
WTC site as well as the design options that would be part of the Project.

ALTERNATIVES DEVELOPMENT PROCESS

LOCATIONS FEASIBILITYANALYSIS

While planning for the restoration of temporary PATH service to Lower Manhattan, PANYNJ
was concurrently planning for a permanent facility, including tracks, platforms, mezzanines,
pedestrian concourses, and a terminal building on or near the WTC site. Not only did PANYNJ
intend to restore the capacity and connectivity that existed within the pre-September 11, 2001
WTC PATH Terminal but also wished to enhance pedestrian connections through the site and
adjacent properties and to create a world-class transportation hub for Lower Manhattan. To that
end, PANYNJ conducted an analysis of alternatives for transit service between New Jersey and
Lower Manhattan.

Although the WTC Terminal was destroyed and the Hudson River tunnels were damaged as a
result of the terrorist attacks, much of the PATH system remained intact. Thus, PANYNJ made
the early decision to preserve as much of the PATH system as possible as part of their long-term
planning for service to Lower Manhattan. It was decided that future service to Lower Manhattan
should use the existing Hudson River tunnels and their projections within the WTC site. Because
an alternate mode of transit would not be compatible with the remainder of the system, it was
also decided that future service should be heavy-rail with PATEI's specifications. Furthermore,
PANYNJ considered constraints on PATH's alignment from other infrastructure within Lower
Manhattan. Given these constraints, the only reasonable alternatives would be alternate locations
for a Lower Manhattan PATH terminal.

Once PANYNJ identified that restoration of PATH was the only reasonable alternative for
transit service between New Jersey and Lower Manhattan, they began planning for a location for
the facility. To facilitate this process, planning guidelines were developed to further refine the
Project's goals and objectives that were identified above. These planning guidelines allowed
location options to be closely compared in order to weigh the benefits and potential
shortcomings. Ultimately, a successful terminal location would not only restore service but
would provide for enhancements as compared to the pre-September 11, 2001 facility. These
planning guidelines were as follows:

• Create a World-Class, Transportation Facility;
• Support the Redevelopment of Lower Manhattan;
• Provide for Improved Pedestrian Connections;
• Provide for Advanced Security;
• Enhance Pre-September 11, 2001 PATH Operations;
• Support 10-Car PATH Trains, in order to support ridership growth;
• Minimize Impacts to Temporary PATH Service during Construction;
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Minimize Impacts to the Local Environment during Construction; and
Minimize Construction Cost and Duration.

PANYNJ initially identified four sites of an appropriate size and configuration for a permanent
PATH terminal. These locations are shown in Figure s-i and are described below.

• Location I, WTC "Bathtub" would restore service in the location of the pre-September 11,
2001 station by overbuilding the tracks, platforms, and mezzanines atop the temporary
PATH station.

• Location 2, Church Street, would be a new facility in the approximate location of the former
H&M Terminal.

• Location 3, Broadway-Nassau would be a new facility located east of the WTC site under
Dey Street and beneath the FSTC.

• Location 4, Vesey Street, would be a new facility located on the northern portion of the
WTC "Bathtub" along Vesey Street.

After careful consideration of these sites, it was determined that the construction at Locations 3
and 4 would result in long-term disruption of temporary PATH service. Furthermore, Location 3
would reduce the operating capacity of the PATH system and may require acquisition and/or
demolition of existing buildings. Because these locations would not meet the Project's goals and
objectives, they were considered seriously flawed and were not carried forward.

Location 1 (WTC "Bathtub") and Location 2 (Church Street) were evaluated more closely to
determine their comparative benefits and faults. It was determined that Location 1 would be less
expensive with a shorter construction duration than Location 2, and it would allow for more
flexibility in the redevelopment of the WTC site. However, Location 2 would have closer
proximity to many of Lower Manhattan's major destinations and transportation facilities and
would have superior operations as compared to Location 1.

In recognition of the respective benefits of both Locations 1 and 2, PANYNJ worked to develop
a plan that would combine the flexibility for overall site redevelopment with superior pedestrian
connections and operations. As the master plan for the WTC site was advanced, the Permanent
WTC PATH Terminal plan was revised to combine elements of both Locations 1 and 2. Under
the "hybrid" option, the PATH tracks, platforms, mezzanine, and portions of its pedestrian
concourses would be located in the WTC "Bathtub". The remaining portions of the pedestrian
concourses and the terminal building would be located on the eastern portion of the WTC site
along Church Street. Because this option balanced goals of the WTC site redevelopment with
superior PATH operations, it was carried forward for further consideration in this EIS.

ALTERNATIVES CONSIDERED AND ELIMINATED

PATH-6 Train Connection

During the scoping process, public interest groups and local elected officials suggested an
alternative that would connect the PATH system with MTA/NYCT's 6 line. PANYNJ
considered their proposal and determined that a number of critical engineering and design issues
would need to be resolved to make this alternative feasible which would likely delay the
completion of this project, result in substantial alterations to existing and planned transportation
infrastructure in Lower Manhattan, and have potential short- and long-term adverse impacts on
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historic resources. Due to these constraints, this alternative was not considered to reasonably
meet the goals and objectives and was, therefore, not carried forward for further consideration.

Terminal with Liberty Plaza Connection Alternative

The DEIS considered a Terminal with a Liberty Plaza Connection Alternative. Generally, the
Terminal with a Liberty Plaza Connection Alternative would result in the same facility as
described below for the Preferred Alternative. However, it would include an additional
pedestrian connection under Church Street between the WTC site and Liberty Plaza Park. The
analysis presented in the DEIS showed that the Terminal with a Libert y Plaza Connection
Alternative would result in vibration impacts on a greater number of historic structures. would
result in temporary lane closures and pedestrian diversions on Church Street, and would have
increased emissions and noise levels durin g construction as comnared to the Preferred
Alternative. In the long term, the Terminal with a Liberty Plaza Connection would divert
pedestrians from street-level to a sub-grade concourse, which could detract from local
businesses, and it would reduce the availability of o pen space within Liberty Plaza Park.

During the public review process for the DEIS, public officials and concerned citizens stated that
the Liberty Plaza Connection would adversely impact community character. A public goal for
the rebuilding of Lower Manhattan has been to revive its retail and to ensure its longevity as a
24-hour community. Citizens and a gency officials believed that the diversion of pedestrians
from street-level to the underpass would detract from this goal. Upon further consideration,
PANYNJ decided to eliminate the Liberty Plaza Connection as part of the Preferred Alternative.

DESIGN OPTIONS CONSIDERED AND ELIMINATED

The DEIS presented options for the design of certain components of the Permanent WTC PATH
Terminal. As planning has advanced, certain components of the project have been finalized such
that design options could be dropped from further consideration. The following describes the
options previously presented and the outcome of the design process that has occurred since
publication of the DETS.

Stand-Alone Terminal

The construction of the Preferred Alternative would be closely coordinated with the construction
of elements of the WTC Memorial and Redevelopment Plan. However, a Stand-Alone Terminal
option was developed to determine the design and cost implications absent elements of the WTC
Memorial and Redevelopment Plan. However, a Record of Decision was issued for the WTC
Memorial and Redevelopment Plan, Generic Environmental Impact Statement, in May 2004 and
LMDC has been developing plans for the Memorial and uses on the eastern portion of the WTC
site. PANYNJ has been working closely with LMDC to coordinate the subgrade infrastructure to
ensure that the construction of the Preferred Alternative would not preclude future uses on the
WTC site. As such, the Permanent WTC PATH Terminal would be coordinated with elements
of the WTC Memorial and Redevelopment Plan. However, given that WTC site development
plans may be delayed or may chance over time, PANYNJ ma y advance certain components of
the Terminal as inte grated and others as stand-alone. This Final EIS(FEIS) generally considers
the benefits and impacts of an integrated Terminal; however, where Permanent WTC PATH
Terminal elements may be stand-alone to advance its design and construction, the potential
environmental effects are noted.
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Route 9A Pedestrian Bridge

The design of the Permanent WTC PATH Terminal's connection to the World Financial Center
must be coordinated with the selected alternative for the Route 9A Project. As described in the
DEIS for the Permanent WTC PATH Terminal, PANYNJ considered a pedestrian bridge over
Route 9A as an alternative to a sub grade concourse in the event that the relocation of utilities
beneath Route 9A would not be undertaken by NYSDOT. However, since publication of the
DEIS, PANYNJ has determined that a subgrade concourse could be constructed at a lower
elevation, which would avoid utilit y relocation regardless of the selected alternative for the
Route 9A Project. As such, the Route 9A pedestrian bridge has been eliminated from further
consideration as part of this FEIS.

South Ventilation Structure

The DEIS identified two ontions for the location of the Terminal's south ventilation structure—
Route 9A median and Deutsche Bank. Under the Deutsche Bank option, PANYNJ would
construct the ventilation system within the new office tower planned for the former location of
Deutsche Bank. The vent would be at a minimum height of 40-feet above ground and would
likely be constructed within a mechanical level of the future buildin g. Because of the proposed
building's distance from the PATH tunnels, a vent structure at this location would not be
collocated with emer gency egress. Therefore. PANYNJ would need to provide for an emergency
stairway with access from the planned plaza adjacent to the office tower or within the north or
south sidewalk along Liberty Street. As such, this option would result in additional PATH
structures and may increase the overall nroiect cost. Subsequent to the publication Of the DEIS.
PANYNJ has selected the Route 9A ontion for the south vent as the Preferred Alternative.

NO ACTION ALTERNATIVE

Under the No Action Alternative, PANYNJ would retain temporary PATH service between New
Jersey and Lower Manhattan until either 1) elements of the WTC Memorial and Redevelopment
Plan would preclude operations, 2) the station would not safely accommodate passenger
demand, or 3) the major elements of the station would exceed their useful service life. It is
assumed that as redevelopment efforts occur in and around the WTC site, modifications to the
physical characteristics and operation of the station would be required to maintain temporary
PATH service to the extent possible. These modifications, which would not involve federal
funding, may include the construction of additional egress locations, new ventilation structures,
and minor modifications to passenger areas.

As future increases in ridership place demand beyond the temporary station's design capacity,
PANYNJ would need to implement operational adjustments to safely accommodate passengers.
Two options would be considered to extend temporary service beyond its design capacity—
reduced service and peak hour restrictions. Reduced service would reduce congestion and allow
the platforms to be cleared of passengers before the next train arrives. Restricted access would
prohibit customers wishing to travel from Lower Manhattan to New Jersey in the morning peak
period from using the system in order to accommodate a greater number of passengers traveling
from New Jersey. These options may result in the diversion of PATH customers to other modes
of travel to and from Lower Manhattan.

Under the No Action Alternative, construction activities associated with the WTC Memorial and
Redevelopment Plan, the Fulton Street Transit Center, South Ferry Terminal, the Route 9A
Project, and certain private developments would occur on or near the WTC site. As such, certain
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modifications may be required to maintain temporary PATH service and to ensure the safety of
PATH riders as construction occurs around and above the station complex. Further
modifications may also be necessary to extend the station's service life, but such activities would
be comparable to the ongoing station maintain that occurs throughout the PATH system. Thus,
the potential impacts of the No Action Alternative during the construction period would be far
fewer and much lesser in magnitude that would be associated with the other project alternatives.

For purposes of analysis, it is considered that the temporary WTC PATH station would continue
to operate in 2009 under the No Action Alternative. However, given the constraints identified
above, it is not considered feasible to operate the temporary station through 2025. Thus, at some
point between 2009 and 2025, the temporary WTC PATH station would be closed and PATH
service between New Jersey and Lower Manhattan would cease to exist.

ALTERNATIVE

A coordinated effort between PANYNJ and LMDC was undertaken to develop a master plan for
the WTC site to program uses for above and sub-grade levels. This effort was necessary to
identify and assess the multiple interfaces and coordination required to fully redevelop the site.
The elements of the future WTC site, including the Permanent WTC PATH Terminal and the
WTC Memorial and Redevelopment Plan, would be fully coordinated both in terms of their
function and their construction. Close coordination between the individual parties responsible
for site components would be essential to effectively construct and operate the site. In many
cases, construction activities would be planned to support two or more elements of the overall
master plan. Although these projects are being pursued independently, they will continue to be
closely coordinated.

The Preferred Alternative would result in a new Permanent PATH Terminal on the WTC site.
This alternative was developed through an evaluation of the benefits and constraints of two
Terminal locations, WTC "Bathtub" and Church Street, and it combines an above-grade terminal
building and sub-level pedestrian concourses on the eastern portion of the WTC site with
additional pedestrian concourses, tracks, platforms, and a mezzanine on the western portion of
the site (see Figure S-2).

PRELIMINARY DESIGN

The Preferred Alternative would have five levels—platform, mezzanine, concourse (main.
concourse (balcony), and street-level.

The platform level would be located immediately west of MTA/NYCT's 1 and 9 train line and
atop the concrete slab at the base of the WTC "Bathtub." The platforms and tracks would have a
north-south orientation to complete a loop with the Hudson River tunnels, similar to the
configuration of the temnorary WTC PATH station. The Preferred Alternative would have four
platforms (Platforms A through D) and 5 tracks (Tracks I through 5). The four platforms would
be lone enough to accommodate 10-cartrains in accordance with PATH's long-range goal to
increase the operational capacity of its system.

The mezzanine level would have a north-south orientation and would be located directly above
the platform level. This level would house fare equipment, vertical circulation to the platforms

concourse level. An east entrance/exit would direct passengers beneath MTA/NYCT's 1 and 9
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line to the eastern portion of the WTC site. A west entrance/exit would direct passengers beneath
Route 9A toward BPC and the World Financial Center.

The concourse consists of a main level and a balcony. The concourse's main level would
connect to the mezzanine's east and west entrances/exits via escalators and elevators and would
provide connections to offices and retail on the WTC site. FSTC's Dey Street Underpass, and
the World Financial Center via a new underpass beneath Route 9A. The balcony level would
provide connections to MTA/NYCT's Cortlandt Street (1 and 9) Cortlandt Street (R and )V
and WTC (E) subway stations.

The street-level, terminal building, would be constructed on the eastern portion of the WTC site
along Church Street near its intersections with Dcv and Fulton Streets. It would provide access
from Church Street and proposed elements of the WTC Memorial and Redevelopment PI—an 
including Greenwich Street and a public plaza. The building would also provide for natural light
to the concourse level.

Prior to September 11, 2001. PATH had two ventilation structures within the median of Route
9A, which were used for both smoke evacuation and piston relief. These vent structures were
located immediately above the PATH tunnels and contained evacuation stairs for emergency
egress. As part of their program to enhance securit y within and around the WTC site. PANYNJ
plans to reconstruct the ventilation structures to be 40 feet tall. Ideally, the future vents would
serve the combined purpose of piston relief, smoke evacuation, and emergency egress. PANYNJ
would construct the new ventilation structure in nearly the same location as before September
11,2001.

NYSDOT is currently evaluatin g its plans for the reconstruction of Route 9A. Although
PANYNJ prefers to locate the PATH vents in the future Route 9A median, it may be necessary
to seek other locations (i.e., within the future Memorial Center or west of Route 9A) if
NYSDOT cannot accommodate the vents as part of the ultimate design of the roadway. This
FEIS identifies the Route 9A median as the Preferred Alternative for the ventilation structures.
However, if the future plans for the Route 9A Project mandate an alternative location for the
vents, FTA and PANYNJ would assess the alternative location through the appropriate NEPA
process.

In addition to the emer gency egress that would be provided via the vent structures, PANYNJ
would construct emergency e gress from the Terminal's track/platform and mezzanine levels.
Egress stairways would be located near the north and south ends of the Terminal and would
provide emergency access to Greenwich Street. The Permanent WTC PATH Terminal would
share its emergency egress with the other facilities on the WTC site. PANYNJ plans to collocate
one of these stairways within the proposed Performing Arts Center in the site's northwest
quadrant and the other in the southwest quadrant within a museum or building that would be part
of the WTC Memorial.

PANYNJ would reinforce the roof of the Terminal's east-west pedestrian concourse. The roof of
the Terminal's east-west concourse would also serve as the road bed for the future extension of
Fulton Street between Route 9A and Greenwich Street. The reinforced roof would consist of
hardened, reinforced concrete to enhance the security of the east-west concourse below. The
actual paving, landscaping, and opening of Fulton Street would be undertaken as a separate
action.

The Preferred Alternative includes funds for the reinforcement of the basement walls which
form the "bathtub" within the WTC site. This work is necessary to ensure the structural integrity
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Executive Summary

of the walls and to support future redevelopment of the WTC site, including the Permanent
WTC PATH Terminal. As part of the Permanent WTC PATH Terminal's construction.
PANYNJ could reinforce the entire west bathtub wall except for portions that would remain
visible as part of the WTC Memorial. PANYNJ would also reinforce portions of the east bathtub
wall abuttin g MTAINYCT's 1 and 9 line that were not previously reinforced. If other
development on the WTC site does not move forward accordin g to current schedules or plans, it
may also be necessary to reinforce portions of the north bathtub wall east of Freedom Tower and
portions of the south bathtub wall above the existing PATH substation.

Construction of the Terminal may also require the demolition and excavation of remaining
structures within the eastern portion of the WTC site between MTAINYCT's 1 and 9 line and
Church Street, which includes all portions of the former H&M Terminal. This work would also
support the future development of the site by others.

The DEIS noted that the removal of portions of the northwest remnant sub-grade structures on
the WTC site may be undertaken as part of the Terminal's construction. However, subsequent to
the publication of the DEIS. the removal of the northwest remnant sub-grade structures have
been undertaken as an independent action Pursuant to the stipulations of the Programmatic
Agreement prepared for the WTC Memorial and Redevelopment Plan.

SUSTAINABLE DESIGN COMMITMENTS

As part of the construction and design of the Permanent WTC PATH Terminal, PANYNJ would
implement. Environmental Performance Commitments (EPCs). These EPCs were developed
through a cooperative effort of the various project sponsors of the Lower Manhattan recovery
effort. Divided into six resource areas, the EPCs are intended to reduce both short-term
(construction) and long-term (operational) impacts to the environment. PANYNJ would
implement the EPCs through specific actions identified in its public involvement and
governmental entities coordination plan, construction environmental protection plan, design
documents, and contracts. The specific EPCs and strategies for their implementation are
described in Table S-5 and Section E below.

Per the guidance of the EPCs, the Terminal's design would incorporate sustainable/"green"
design guidelines. PAINYNJ is studying measures for the Terminal's initial design which are
organized into six component areas: urban considerations, site, water, energy, materials, and
indoor environment. These guidelines, which are consistent with industry standards, promote the
use of techniques to reduce the demand for resources while promoting the capture and reuse of
energy and materials, whenever possible. These measures would include the use of natural
lighting, energy-efficient design, and renewable energy sources for heating and cooling.

One of the major sustainable/"green" design guidelines develoned for the Permanent WTC
PATH Terminal is the ability to use river water for cooling the Terminal's heating, ventilation,
and air conditioning (HVAQ system. River water cooling was used prior to September 11, 2001
and its reuse is an economical and energy-efficient method to provide cooling for the
components of the Permanent WTC PATH Terminal. The system's intakes, pumps, outfalls, and
associated pipelines remain largely intact: river water provides lower supply temperature than
other alternatives, resulting in greater ener gy efficiency: and river water coolin g reduces the
demand on the city's infrastructure. PANYNJ has filed an a pplication with the New York State
Department of Environmental Conservation to renew the State Pollution Dischar ge Elimination
System (SPDES) permit for the WTC's river water cooling system.. This application is being.
reviewed under an independent action.
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CONSTRUCTIONMETHODS, SCHEDULE, AND COST

As shown in Figure S-3, the construction would begin in 2005. The Terminal would be
completed in phases with an initial opening in 2009 and full completion in 2010.

The construction of the Permanent WTC PATH Terminal is comprised of five major elements as
described below.

North/South Temporary Access: Beginning in late 2005. PANYNJ would construct
temporary access to the temporary WTC PATH station. Temporary access would be located
on Vesev and/or Liberty Streets and would allow for the continued use of the temporary
station as construction of the Permanent Terminal proceeds. The temporary access points
would be maintained until the Terminal Hall and other street-level access can be provided.
The duration for the construction of this element is 15 months.

East-West Concourse: Durin g this phase, PANYNJ would construct the east-west pedestrian
connection through the WTC site and beneath Route 9A as well as the headhouse adjacent to
the World Financial Center. If NYSDOT pursues a short-bypass alternative for the Route 9A
Project, then they would construct the east-west concourse in tandem with their construction
of the roadway tunnels. If NYSDOT pursues an at-grade alternative for Route 9A, then the
east-west concourse would be constructed at nearly the same elevation by PANYNJ;
however, the concourse would be mined with spoils removed from within the WTC site or
from a shaft near the World Financial Center that would eventually provide the vertical
connection between the concourse and the street-level headhouse. Followin g the completion
of the east-west concourse through the WTC site. PANYNJ would harden its roof, which
would eventually become the road bed of Fulton Street between Route 9A and Greenwich
Street. The hardenin g of roof would involve the laying and reinforcement of hi gh density
concrete. Upon completion, the hardened road bed would serve as sta ging for the
construction of Freedom Tower, which is being undertaken independent of the Preferred
Alternative. The full duration for the east-west concourse construction is 36 months.

Platform D, Arch Columns, and Temporary Underpinning: This element of construction
involves the preparation work needed to maintain PATH operations as components of the
Permanent Terminal are construction. It includes the laying of a temporary Track 6 and the
permanent Platform D within the WTC "bathtub." The temporary track is needed to allow
for continuous PATH operations as other tracks are reconfi gured for use in the Permanent
Terminal. Platform D provides access to trains using Track 6 and is, therefore, the first
permanent platform to be constructed. Track 6 would be removed once PATH service can be
fully restored on Tracks 1 through 5. During this phase of construction, the column supports
for the Terminal's arches would be placed. Also, temporary underpinning of the 1 and 9
Line would be undertaken to support the later widenin g of the passageway between the
mezzanine level and the concourse level. The total duration of this element is 20 months.

Permanent Platforms. Tracks, and Mezzanine: This component of construction includes the
major structural and finishin g work for the platform and mezzanine levels of the Terminal. It
includes placement of the structural arches, mezzanine construction, the underpinning of the
1 and 9 Line and construction of the passageway between the mezzanine and concourse
levels, the lengthening and upgrade of Platforms A, B, and C. the completion of Platform D,
and the construction of PATH's ventilation structures in the median of Route 9A. Grouting
beneath the existing 1 and 9 subway tunnel would be performed from within this tunnel to
protect the existing subway tunnel from the subsequent excavation work. Grouting is used in
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soft soil to stabilize surroundin g soils as a tunnel is excavated. In this case, a machine would
be used to stabilize the surrounding soils by injecting cement or a similar material to form a
hard tunnel shell. It would involve the use of compressed air operated drill rigs and grout
pumps. Excavation and tunneling beneath the subway would occur from the west bathtub
and proceed east. Tunneling would be accomplished via conventional mining techniques
(e.g.. shield with hand or mechanical excavation) and would re quire removal of existing
piling supporting the subway tunnel and replacement with new piles/foundations. Sp oils
would be removed via the existing ramp to Liberty Street or by lifting to the surface with a
crane and skin box. Demolition of temporar y and construction of the permanent tracks,
platforms, and mezzanine would occur alternating between northern and southern portions
of track, platform, and mezzanines. To maintain train service and passen ger safety and
access, only one half (either the northern or southern half) of the platform would be
demolished and converted, then the second half would follow. This stage of activit y would
continue until all tracks and platforms are converted. All work would occur within the west
bathtub of the WTC site with access from the existing ramp from Liberty Street. No street
closings are anticipated for this work to take place. The Terminal's two ventilation structures
with emergency egress would be constructed within the median of Route 9A, and would also
involve the installation of fans. The total duration for this phase of construction is 45
months.

WTC PATH Transit Hall: This element consists of construction of the PATH terminal
building, which includes the construction of all sub-grade and above-grade levels, the north-
south pedestrian concourse, and the Terminal's mechanical and support s ystems. A
preliminary estimate for the duration for the construction of the buildin g area is 42 months,
from late 2006 through early 2010. Lane closings on Church Street may be required for
materials delivery and for the erection of pre-fabricated trusses and for the structural steel
framing.

Construction workers and supervisors would arrive on site in personal vehicles or via mass
transit. Limited parking would be available on-site and would primarily be used by supervisors
arriving in light trucks. Heavy and light trucks would be present during demolition and
construction stages throughout all elements; however, the number and type of trucks would vary
between elements.

Generally, the hours of construction would be Monday through Saturday from 7 AM to 6 PM in
one 10-hour shift. A 10-hour work shift was assumed not only for the construction of the
Permanent WTC PATH Terminal but was also assumed for the analyses being prepared for the
other Lower Manhattan recovery efforts. The proposed hours of construction are consistent with
New York City construction guidelines and allow for a consistent basis to assess cumulative
effects for the Lower Manhattan recovery efforts. However, in some cases, it may be necessary
to conduct construction activities at night, particularly when temporary lane closures would be
needed or to coordinate and stage activities for the daytime shift. These nighttime activities
would be limited throughout the construction period and would have fewer staff than the
daytime shift. These nighttime activities would be required to meet the New York City Noise
Control Code (NYC Administrative Code Title 24 §201 et seq.), which does not allow for
activities and equipment that would exceed specific noise criteria.

The vehicles, primarily trucks, needed to deliver materials for construction activities and remove
demolition debris would be required to adhere to established site ingress and egress truck routes.
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For access to the site, trucks arriving and departing would use Route 9A, Broadway, Liberty
Street, Church Street, and Barclay Street.

The Preferred Alternative would cost $2.138 billion. A total of $1.750 billion would be funded
by the FTA through the Lower Manhattan Transportation Recovery Effort. The remaining $38
million would be funded by PANYNJ through their capital improvements budget.

D. ANALYSIS FRAMEWORK

To assess the potential impacts of the Project Alternatives, this EIS considers three, analysis
years—construction period, opening year (2009), and design year (2025). Given the unique
circumstances leading to the need for and implementation of the Project Alternatives, this EIS
considers potential environmental impacts as they relate to two baseline conditions—pre-
September 11, 2001 and post-September 11, 2001. Furthermore, a more detailed evaluation of
potential cumulative effects was prepared than is typically undertaken.

BASELINE CONDITIONS

To fully investigate the potential impacts, this EIS considers two baseline conditions to
formulate future scenarios for the Project Alternatives.

Pre-September 11, 2001 Baseline

The pre-September 11, 2001 baseline condition reflects the built environment in Lower
Manhattan prior to the terrorist attacks. The pre-September 11, 2001 baseline is used for the
evaluation of potential future long-term environmental impacts and for the preparation of
appropriate mitigation measures.

Because the terrorist attacks resulted in drastic differences in the physical and social
characteristics of Lower Manhattan, the current environment in Lower Manhattan does not
reflect the level of activity that existed prior to September 11, 2001. The planned redevelopment
of Lower Manhattan would result in the replacement of much of the real estate and infrastructure
that was lost, resulting in increased trips to the area. However, it is anticipated that the
environment in the vicinity of the Permanent WTC PATH Terminal could continue to support
the level of activity that existed before September 11, 2001. Therefore, the quantified analysis of
future impacts and mitigation is based on a theoretical comparison that assumes the terrorist
attacks had not occurred, in order to evaluate the future condition when Lower Manhattan has
truly recovered and continues to grow.

The pre-September 11, 2001 baseline condition precludes the federally sponsored redevelopment
and recovery projects in Lower Manhattan since it is assumed that the terrorist attacks had not
occurred. Therefore, the future conditions developed based on the pre-September 11, 2001
baseline does not include the following projects: WTC Memorial and Redevelopment Plan;
Route 9A; Fulton Street Transit Center; and South Ferry Terminal.

However, other real estate development is assumed to have been constructed whether or not the
terrorist attacks had occurred. These projects, therefore, are accounted for in the future
conditions based on the pre-September 11, 2001 baseline.
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Post-September 11, 2001 Baseline

The post-September 11, 2001 baseline condition reflects the current environment in Lower
Manhattan. This scenario considers the loss of the WTC and transportation infrastructure as well
as changes in employment and land use resulting from the terrorist attacks.

Because the revitalization of Lower Manhattan would take more than a decade, the post-
September 11, 2001 baseline condition is used to project future conditions in the interim
(construction period and opening year) analysis years presented in this EIS. It also considers the
numerous projects planned for the redevelopment of Lower Manhattan, including the $4.55
billion transportation recovery projects. In addition, this scenario is applied to the design year
conditions without PATH service under the No Action Alternative, since the other recovery
efforts would be pursued independently.

CONSTRUCTION ANALYSIS FRAME WORK

The DEIS Presented a construction schedule and phasing plan develo ped in October 2003. This
plan was prepared in a coordinated effort to support the assessment of cumulative effects for the
Lower Manhattan recovery projects. The phasing plan presented in the DEIS consisted of 6
Elements as follows:

• Element 1: Permanent Tracks, Platform Conversion, Mezzanine, and Concourse
Construction:

• Element 2: Tunnels under I and 9 Line:

• Element 3: Route 9A Connectjon

• Element 4: Liberty Plaza Connection;

• Element 5: Excavation/Deconstruction of the temporary PATH station: and
• Element 6: PATH Terminal Building.

Since the Liberty Plaza Connection is not bein g proposed as part of the Preferred Alternative,
Element 4 of the DEIS phasin g plan has been eliminated in this FEIS. Furthermore, since
publication of the DEIS, project engineering and desi gn have progressed allowing for a more
refined assessment of the construction schedule and phasing.

The analysis in the DEIS assumed construction would begin in the first quarter of 2005. but it is
now anticipated to start in the third quarter of 2005. Furthermore, the DEIS anal ysis of
construction impacts assumed a more fast-tracked a pproach with the majority of activities
occurring in 2006. Based on current en gineering data, design considerations. and coordination
issues with other separate undertakings on the WTC site, the construction activities would be
more evenly distributed through 2006. 2007, and 2008. Since the analysis in the DEIS was based
on a higher level of activity than is currently proposed, the corres ponding construction-related
impacts are higher than what is now exnected. Assumptions in the DEIS re garding construction
scheduling and phasing have not been revised for the FEIS, as they represent the maximum
predicted truck trip generation, noise levels, and pollutant concentrations that could possibly
occur under the most aggressive construction schedule. Mitigation measures developed with
respect to these maximum predicted levels would be even more effective under the currently
proposed, less aggressive construction schedule.

This construction analysis framework in the DEIS considered the peak period of activity when
four elements of the Terminal would be in simultaneous construction, including the Liberty
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Plaza Connection. Elements 1. 2, and 3 of this framework were notchan ged for the quantified
construction-period analysis presented in this FEIS: however. Element 4, the Liberty Plaza
Connection, was dropped since it is no longer considered as part of the Preferred Alternative.

The following briefly describes the activities included in Elements 1. 2. and 3 of the construction
analysis framework.

Element 1, Permanent Tracks, Platform Conversion. Mezzanine and Concourse
Construction, consists of three seven-month stages over a total duration of 21 months. In
each stage, one existing platform/track section of the temporary WTC PATH station would
be demolished and reconstructed with new mezzanine/concourse connections. All work
would occur within the west bathtub of the WTC site with access from the existing rp
from Liberty Street. No street closin gs were anticipated for this work to take place.

Element 2, Tunnels under 1 and 9 line, would involve the driving of the mezzanine and
concourse tunnels under MTA/NYCT's 1 and 9 subwa y line beneath Greenwich Street. The
work would take place from within the existin g subway tunnel and from within the existjiig
west bathtub. The work would involve underpinning the subway tunnel followed by the
excavation and construction of the underpasses. Estimated duration of tunnel drivin g and
construction is 20 months. Tunnelin g would be accomplished via conventional mining
techniques (e. g.. shield with hand or mechanical excavation). Over the 20-month period.
construction activities includin g spoil removal. grout injection, underpinning, concrete
pouring, and steel installation would occur. Durin g this period, it may be necessary to
occasionally suspend 1 and 9 train service through the construction zone during off-peak
periods. This work would be coordinated with MTA/NYCT to minimize potential disruption
to commuters.

• Element 3, Route 9A Connection, would include construction of the concourse under Route
9A, which would be constructed near the northwest corner of the site. Slurry wall
construction and cut and cover excavation would be employed to cross Route 9A. The
estimated duration was annroximately 15 months. This work would be coordinated with
NYSDOT's proposed reconstruction of Route 9A.

Table S-i shows the on-site equipment requirements in the peak construction year for Elements
1. 2. and 3. Table S-2 presents the daily delivery trips for each of these elements.

The Preferred Alternative would generate 294 dail y vehicle trips during construction. Of these
236 trips would be delivery and service trucks traveling to. and from the site, and a total of 58
daily tins would be construction workers arriving in their personal automobiles.

APPROACH TO CUMULATIVE EFFECTS

The Permanent WTC PATH Terminal is part of a larger redevelopment plan for Lower
Manhattan that includes transportation and development projects being sponsored by both public
and private groups. Although funded and planned separately, these projects would have a
cumulative effect on the character and quality of Lower Manhattan and the region as a whole
both during and after construction. To guide the Lower Manhattan project sponsors in their
analysis of cumulative effects under NEPA, FTA prepared its Approach to Cumulative Effects
Analysis for the Lower Manhattan Recovery Effort (July 2003). The approach described in
FTA's guidance ensures consistency between the federally-sponsored projects through a
coordinated set of analysis assumptions and methodologies for all of the transportation recovery

S-18



Executive Summary

Table S-i
Construction Analysis Framework - _Summary of On-Site Construction

Table S-2
Construction Analysis Framework - Summary of Peak Daily Off-Site Vehicle

projects. As individual projects advance through the NEPA process, the analysis and any
identified impacts are incorporated into the documentation of later projects to ensure a
consistent, up-to-date, and comprehensive evaluation of potential cumulative effects.

The study of cumulative impacts focuses on subject areas most prone to potential cumulative
adverse effects. The federal partners and local project sponsors identified five areas with the
highest potential for cumulative effects—access and circulation; air quality; noise and vibration;
cultural and historic resources; and economic factors. The local project sponsors have
coordinated amongst themselves and with federal agencies to develop consistent methodologies,
assumptions, data sources, and impact criteria for the evaluation of impacts for the five
cumulative effects subject areas. Furthermore, the project sponsors agreed to a consistent set of
EPCs for these resource areas to be implemented as part of their projects in order to minimize or
avert adverse impacts.

The cumulative effects analysis considers both the potential short-term (construction period) and
long-term (operational period) beneficial and adverse impacts. For short-term, construction
period assessment, the analysis explicitly considers the cumulative effects of the five federally-
funded Lower Manhattan Recovery Projects—Permanent WTC PATH Terminal, WTC
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Memorial and Redevelopment Plan, Fulton Street Transit Center, South Ferry Terminal, and the
Route 9A Project (see Figure S-4). Other privately-funded initiatives were considered but were
not explicitly modeled. These projects were either too small to influence the outcome or were
considered as part of the baseline from which cumulative effects were projected.

Since publication of the DEIS, the. construction schedules for the WTC Memorial and
Redevelopment Plan and the Route 9A Project have been delayed by approximately one
and as described above, the schedule for the Permanent WTC PATH Terminal is also chanced.
Although. the peak activity levels for these three projectsxeted  to be similar to the analysis
presented in the DEIS, the actual peak period is more likely to occur in 2007 and/or 2008 rather
than in 2006. The construction schedules for the South Ferr y Terminal and the Fulton Street
Transit Center are similar to those presented in the DEIS, meanin g that activities for these
projects would peak in 2006. Althou gh the Fulton Street Transit Center and South Ferry
Terminal projects would have less overlap with construction of the Permanent WTC PATH
Terminal, the peak daily equipment and truck activities for these projects were not chanced in
this FEIS. Thus, the cumulative effects analysis presented herewith is a conservative baseline for
the development of mitigation measures since a lower level of activity is more likely to occur in
the peak construction year for the Permanent WTC PATH Terminal.

E. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

ANALYSIS RESULTS

Summarized in this section are the findings of the environmental analyses performed for this
EElS. Analyses were performed to determine the potential for adverse and/or beneficial impacts
in the following categories: land use, neighborhood character, and social conditions; economic
conditions; visual and aesthetic considerations; historic resources; archeological resources;
transportation; air quality; noise and vibration; energy; contaminated materials; water resources;
wetland and terrestrial resources; and coastal zone management. Table S3 provides a summary
of the potential impacts during the construction period, while Table S4 provides a summary of
design year impacts. Where the potential for adverse impacts have been identified and mitigation
measures are feasible, such measures are discussed below.

As described above, this EIS considers a 2009 opening year. The opening year analysis accounts
for the continued operation of a temporary WTC PATH station, which is assumed to be closed
by 2025. Furthermore, the redevelopment of the WTC site and the construction of several other
private development projects in Lower Manhattan would not be fully completed in 2009 but
would be achieved before 2025; therefore, there would be fewer trips to Lower Manhattan in the
opening year than in the design year. Given these differences in the opening year and design
year conditions, the 2009 analysis shows less pronounced benefits of a Permanent WTC PATH
Terminal over the No Action condition than is reflected in 2025. However, in terms of the
Terminal's potential impacts to cultural resources, noise and vibration, natural resources, and
pedestrian circulation, the impacts in both 2009 and 2025 are nearly identical. Thus, the
mitigation measures described below for the 2025 design year would also apply to the 2009
opening year.

MITIGATION

As described in Table &, the Preferred Alternative would result in impacts to cultural
resources, vehicular traffic, air quality, noise and vibration, and contaminated materials during
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Executive Summary

the construction period. PANYNJ would implement Environmental Performance Commjtrnnts
(EPCs) as part of the project to minimize or avoid adverse impacts during construction
Amendix I). Although the EPCs would avert many of the adverse impacts identified in the
EElS, additional mitigation would be necessary. Table S describes the EPCs and plans for
their implementation, while ith_additional project-specific mitigation commitments are shown in
Table S-6.

Generally, the Preferred Alternative would have greater environmental benefits than the No
Action Alternative over the long-term, operational period. However, the analysis showed that the
Preferred Alternative would result in adverse effects to cultural resources, on-street pedestrian
circulation, noise and vibration, and natural resources (see Table -4. Mitigation measures have
been recommended to minimize these adverse impacts as shownim Table S-7.

The EPCs described in Table S-5 were developçthrough a coordinated effort of the Lower
Manhattan project sponsors and are contained in a letter signed in September 2003 (see
Appendix r). Throughout the DEIS and FEIS phases for the Permanent WTC PATH Terminal.
the project sponsors developed and implemented a framework foconalrijctionoidinatiop
which included several working groups to address issues that have been identified in the
individual environmental documents and to further refine theEPCsThe sponsors estahujshda
Schedule Working Group, a Lo gistics Working Group, a Traffic Working Group, and a
Standards WorkingrQup. Thronh this coordinated approaQfljothe evaluation of individual
projects, the project sponsors strove to meet or exceed the EPCs and to investi gatand remediate
issues and concerns that could arise during the construction

Since the publication of the DEIS, Governor Pataki establishyy of an Executive Order,
the Lower Manhattan Construction Command Center (see Appendix I). This entity will
coordinate the construction of the Lower Manhattan Recovery Projects as as any other
construction projects in Lower Manhattan with a value in excess of $25 million through 2010.
The Command Center will have an Executive Committee consisting = representatives from the
various sponsoring agencies and other key state and local agencies. ThCommand Center and
its Executive Committee will be mgd_by-an Executive Director, who was appointed in
February 2005.

As stated in the Executive Order, the functions of the Command Center will be:

• "Coordinating the work of the participants in the rebuilding process and ensurin g that the
construction in Lower Manhattan proceeds as scheduled by mediating conflicts in schedules
and street and site access between construction projects. agencies, and the Lower Manhattan
Communifl

• "Coordinating protocols, contract requirements_and activities outside of individual project
limits through planning on a daily basis throughout construction for government aggqq=ies
developers, construction m aergeperal contractopcontractors;"

"Coordinating construction projects to minimize inconvenience for residents, wor]rs
pedestrians, vehicles and cXe"

• "Ensuring that the Lower Manhattan area remains neat, clean and orderly thrgpt

• "Communicating _with residents, businesses, and the 	 public through a
communications director working with each _agcnçys communications and public outreach
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personnel: providing a central focus on issues critical to the local community and the
construction industry, by coordinating initiatives, public outreach, and information:" and

"Utilizing technology to facilitate coordination of-Jets."

Although the Command Center and the Lower Manhattan Construction Coordination Group will
work to implement and enhance the EPCs for all of the Lower Manhattan Recover y Projects,
PANYNJ will independently ensure that its EPCs are met. Coordination and circulation plans
will accompany the Project's design documents, and the project's contract documents and
construction specifications will include the EPCs and specific measures to monitor these
commitments as construction moves forward.

Also, subsequent to publication of the DEIS, FTA and PANYNJ executed a Memorandum of
Agreement (MOA) pursuant to Section 106 of the National Historic Preservation Act (see
Appendix B. The MOA includes measures to avoid, minimize, or miti gate the Project's adverse
impacts to historic properties both durin g and after construction. The MOA was developed
through an extensive Section 106 consultation process that included the New York State
Department of Parks. Recreation, and Historic Preservation: the U.S. Advisory Council on
Historic Preservation; the New York City Landmarks Preservation Commission: and historic
preservation, community, and public interest groups. The MOA establishes a process. which
PANYNJ must follow as the Terminal's design moves forward. This process commits PANYNJ
to incorporate certain remnants and structures on the WTC site into the Terminal's design to
miti gate its adverse impacts and also includes stipulations to ensure on going coordination with
the Section 106 consulting parties.

FTA will issue a ROD for the Permanent WTC PATH Terminal. The ROD will summarize the
impacts of the Preferred Alternative and will include the mitigation commitments that would
minimize or avoid these impacts. This would include the EPCs, the commitments set forth in the
Project's Section 106 MOA, and all other miti gation measures identified in this FEIS.

SECTION 4(F) EVALUATION

Since the project is being funded by the FTA, an administration of the USDOT, it must comply
with Section 4(f) of the USDOT Act of 1966. Under Section 4(f), the Secretary of Transportation
is prohibited from approving any program or project that requires the "use" of 1) any publicly
owned land in a public park, recreation area, or wildlife and waterfowl refuge of national state, or
local significance, or 2) any land from a historic site of national, state, or local significance
(collectively "Section 4(f) resources"), unless there is no feasible and prudent alternative to the use
of such land and the project includes all possible planning to minimize harm to the resource.

With respect to the term "use", Section 4(f) considers three possible ways in which a project could
involve a "use" of a resource:

• When land is permanently incorporated into a transportation facility;

When there is a temporary occupancy of land that is adverse in terms of the statute's
preservationist purpose; or,

• When there is a constructive use of land.

Constructive use occurs when the project does not directly incorporate land from a Section 4(t)
resource, but the project's impacts are so severe that the protected activities, features, or
attributes that qualify a resource for protection under Section 4(f) are substantially impaired.
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Table S-
Probable Impacts of the Project Alternatives—Construction Period

Resource Area	 No Action Alternative	 Preferred Alternative

Land Use, NeighborhoodJUnder the No Action Alternative, any changes in land use and neighborhood character would be attributed to 	 Lane closures, trucking activities, and noise associated with construction may affect the quality of life for Lower Manhattan'san	 Se, 	
indenendent actions. Because this alternative would not result In the coordinated construction of the Lower Manhattan employees, residents, and visitors; however, these disruptions would be temporary and no long-term effects to land use or

	

Character, and Public Policy	 Recovery Projects, it would be inconsistent with public policy Initiatives. 	 neighborhood character would result.

The simultaneous construction of other independent transportation and development projects in Lower Manhattan Construction of the Preferred Alternative would not result in residential or businesses displacement. The Maintenance and
independent of the Project Alternatives, may have impacts to local residents and businesses. Temporary road closures Protection of Traffic (MPT nian would ensure that residents, employees, and visitors can access existin g residences and

	

Socioeconomic Conditions	 truckingactivities, and construction noise may temporarily affect the quality of life for employees and residents In the vicinity businesses as well as the temporary WTC PATH station during the Preferred Alternative's constructiom
of the WTC site. However, these construction activities are necessary to ensure the long-term vitality of Lower Manhattan  	 .	 .	 . . .
thus, this temporary adverse impact lends to long-term positive benefits for adjacent populations.	 The Preferred Alternative 's construction would Yield a total of 19,965 person-years of employment and $3.86 billion in direct

and indirect expenditures. The project would also generate nearly $50 million in tax revenues.

	

Historic	 The No Action Alternative would not directly alter or disturb historic resources within the area of potential affect. Thus, any Construction of the Terminal would directly disturb or alter the Hudson River Bulkhead and remaining remnants on the WTC

	

Resources	 changes to historic resources would be attributed to construction associated with other independent undertakings-	 site. Vibrations created by prolect construction may adversely impact 5 historic buildinns in the area of pote

	

Cultural	
ntial effect.

	

Resources	 Archaeological  The No Action Alternative would not disturb known or suspected archaeological resources. Therefore, any potential impacts Construction beneath Route 9A would have an adverse impact to the Hudson River Bulkhead, which is located beneath
to archaeological resources would result from other Independent undertakinris. 	 Route 9A. The project may also disturb as vet determined archaeolo gical resources on the eastern portion of the WTC site;

	

Resources	 however, additional testing of these sites is recommended to determine their archaeological sensitivity.

	

Urban Design and Visual 	 Ihe temporary WTC PATH station would appear as is does today. Construction activities associated with the WTC Memorial Above-grade construction of the Terminal Hall may temporarily impact streetscape features. However, the Preferred
Resources	 and Redevelopment Plan would be occurring on the WTC site. 	 Alternative would not adversel y impact visual resources and view corridors during the construction period.

	

PATH	
The No Action Alternative would not result in adverse impacts to PATH operations during construction. However, activities Construction of the Preferred Alternative would be staged to fully maintain peak period PATH service. Off-peak service
associated with other projects on the WrC site may result in off-peak and weekend service disruptions. 	 disruption may be necessary for certain construction activities and in order to move equipment around the site.

Vehicular Traffic Because the project itself would not generate construction period vehicles, there would be no associated traffic impacts Project-generated, construction period vehicle trips would result in an adverse impact at the intersection of Route 9A and

	

and Parking	 during the construction period. 	 Liberty Street during the PM peak hour.

The construction of other projects (i.e. Fulton Street Transit Center, South Ferry Terminal, Route 9A, and World Trade Center Construction of the Preferred Alternative would not impact access to other modes of transit in the vicinity of the WTC site.
Transportation	 Transit	 Memorial and Redevelopment Plan) may result in temporary disruptions to subway and bus services during off-peak periods. Where underpinning of MTNNYCT's 119 and RIW subway lines would be required, construction would be limited to off-peak

However, the No Action Alternative, itself, would not adversely impact transit service during the construction period. 	 hours and would be coordinated with MTNNYCT to minimize any potential service disruptions.

The construction of other projects (i.e. Fulton Street Transit Center, South Ferry Terminal, Route 9A, and World Trade Center Pedestrian circulation in the vicinity of the project site would not chan ge-substantially as compared to the No Action
Memorial and Redevelopment Plan) may result in temporary disruptions to on-street, pedestrian circulation in the vicinity of Alternative since most diversions would be required for construction of other independent undertakinps. The current access to

	

Pedestrians	 the WTC site. However, the No Action Alternative, itself, would not have adverse impacts to pedestrians during the the temporary WIG PATH station would be maintained until replaced by new access/egress points constructed as part of the
construction period. 	 Preferred AIterntive. Sidewalks along Route 9A may be closed temporarily during construction; however, north-south

pedestrian access would be maintained along the Route 9A alignment.

Under the No Action Alternative, emissions in the area would be highly influenced by the construction activity for the WTC The Preferred Alternative's construction would result in increased emissions of carbon monoxide (CO), particulate matter
Memorial and Redevelopment Plan, Route 9A Project, Fulton Street Transit Center, and other public and private (PM 2.5 , PM10), and nitrogen dioxide (NO2) at receptor sites in close proximity to the construction zone. However, the Increases
development projects.	 in CO. PM 10, and NO2 would not exceed National Ambient Air Quality Standards and, therefore, would not result in adverse

Air Quality impacts. However, the maximum increase in 24-hour PMconcentrations of 47.8 pg/rn 2 would be substantial. These
increased emissions would generally be highest in the vicinity of the Route 9A connection, but at distances in excess of a few
hundred feet from the construction zone increases in pgjggen.era1ed emissions would not be substantial.

Under the No Action Alternative, noise levels in the area would be highly influenced by the construction activity for the WTC Construction noise levels would exceed FTA's recommended 8-hour threshold for residential uses at the Hilton Millennium
Memorial and Redevelopment Plan, Route 9A Project, Fulton Street Transit Center, and other public and pr ivate Hotel and 114 Liberty Street and would exceed FTA's 8-hour and 30-day commercial land use thresholds at the World

Noise and Vibration development proiects. Financial Center. Vibrations created by proiect construction may adversely impact 5 historic buildings within 90 feet of the
construction zone. Farther than approximately one to two blocks from the construction zone, noise and vibration increases
from the Preferred Alternative's construction are not expected to be substantial.

Under the No Action Alternative, any potential impacts to infrastructure or energy during the construction period would be Energy needed to construct the Preferred Alternat
i
ve would be supplied by the City's power grid or on-site oenerators

attributed to other independent actions.	 However, this energy demand is not anticipated to adversely impact the supply of utilities to Lower Manhattan.

Infrastructure and Energy The Terminal's construction has the potential for conflicts with existing utility lines along Church Street. Where utility lines
would interfere with permanent elements of the Terminal, they would be permanently relocated. Where construction activities
have a high potential to disrupt utility lines, shoring or temporary relocation may be undertaken.

Under the No Action Alternative, any potential impacts from contaminated materials during the construction period would be The Terminal's platform, mezzanine, and portions of its concourse would be within the portion of the WIG site that was fully
attributed to other independent actions, 	 cleared of contaminants as part of the post-September 11, 2001 recovery efforts. Although some soils remain near PATH's

tunnel projections, the top 18 inches were previously removed and replaced with clean fill. Portions of the WTC site east o
-	 the I and 9 line have the potential for residual contamination since debris and structures remain in this area. Excavation and

Contaminated Materials tunneling activities beneath Route 9A has the potential to encounter fill materials with elevated levels of polycyclic aromatic
hydrocarbons (PAHs) and metals, which is typical of fill soils in New York City. During the Preferred Alternative's construction
PANYNJ and LMflG would repair damaged portions of the WTC basement wall, which would essentially eliminate the
invasion of overburden ground water through the wall into the WTC site.

Under the No Action Alternative, any potential impacts to natural resources and water quality during the construction period The Terminal's construction is not expected to result in adverse impacts to terrestrial or aquatic species. Furthermore,

	

Natural and Water Resources 	 would be attributed to other independent actions, 	 floodplain control and stormwater management techniques that would be implemented as part of the project would avert any
adverse impacts to water quality during construction.



Table S-4
Probable Impacts of the Project Alternatives—Design Year

Resource Area	 No Action Alternative	 Preferred Alternative

The existing temporary WTC PATH station was constructed for use on an interim basis and would not support long-tern, The Permanent WTC PATH Terminal is part of a major public policy initiative by federal, state, and city agencies to restore
development of the WTC site or Lower Manhattan, as a whole. The absence of a Permanent WTC PATH Terminal may the Project Site as a functioning use and to reestablish a focal point of civic space and amenities for Lower Manhattan. PATH

	

Land Use, Neighborhood	 reduce the desirability and marketability of those independent developments that are planned throughout the study area, commuters would benefit area businesses, particularly restaurants and shops, well beyond the Project Site, improving
Character, and Public Policy	 including those at the WTC site itself. Existing Lower Manhattan businesses may relocate to other areas of Manhattan or neighborhood character. The Terminal is consistent with efforts to enhance Lower Manhattan to retain existing uses and to

leave New York City altogether. As a result, the revitalization of Lower Manhattan may not be as robust as would otherwise attract new businesses in the long term. Thus, this alternative would have beneficial effects on surrounding areas, and no
be expected and any benefits to neighborhood character would not be realized. 	 adverse impacts to land use, neighborhood character, or public policy would result from this alternative.

The absence of a Permanent Terminal and possible disruption of or limitations to temporary WTC PATH service may reduce The Preferred Alternative would not include residential or office uses nor would this alternative have adverse direct or indirect
the desirability and marketability of Lower Manhattan and could lead existing Lower Manhattan businesses to relocate. effects to residents or businesses. While PATH ridership would increase over time, this change would have positive impacts

	

Socioeconomic Conditions	 Access between New Jersey and Lower Manhattan could be achieved by other modes, but these options are more time to businesses within the vicinity of the WTC site. It is expected that any effects of the Terminal would be a positive and that
consuming, less convenient, and sometimes more expensive than direct PATH service. Thus, the No Action Alternative may there would be no adverse impacts to social or economic conditions.
have adverse effects on residents and employees and could have a lasting negative effect on Its economic vitality.

Since the No Action Alternative would not directly result in changes to the WTC site or adjacent properties, any contextual The area of potential effect is composed of historic structures near more modern structures, such that many older buildings
impacts to historic resources would be the result of other independent actions. 	 are immediately adjacent to contemporary glass and metal structures. Thus, the modern design of the terminal, including its

	

Historic	 ventilation structures and World Financial Center entrance, is not expected to result in adverse contextual effects to historic
D	 resources within the area of potential effect. FTA and PANYNJ have executed a Memorandum of Agreement (MOA) oursun

Cultural

	

Resources	 to Section 106 of the National Historic Preservation Act. Per the stipulations of the MOA, the Terminal would incorporate

Resources

	

	 architectural treatments and other measures to minimize and/or mitigate the Project's long-term use of remain
i
ng rernnant

and structures on the WTC site.

Archaeological Since the No Action Alternative would not have resulted in construction in areas with known or potential archaeological Adverse effects to the Hudson River Bulkhead beneath Route 9A and potential adverse effects to potentially sensitive areas

ResourcesR	
g	 sensitivity, there would be no adverse impacts to archaeological resources. 	 on the WTC site would be resolved during the construction period in consultation with SHPO. Thus, this alternative would not

have adverse impacts to archaeological resources during the operation of the Permanent WTC PATH Terminal.

It is assumed that infrastructure associated with the temporary WTC PATH station would be retained on the WTC site The Terminal's modern design would complement the structures planned for the WTC site. The terminal would likely become
although certain alterations may be required to maintain PATH service to the extent possible. It is not expected that the No an important visual resource for Lower Manhattan, and would create a grand point of entry for the new transportation center.
Action Alternative would have adverse effects to visual resources. 	 Similarly, the above-ground entrance to the Terminal from the World Financial Center would not have adverse impacts on the

	

Urban Design and Visual	 urban design or visual resources since it would be a modern design that complements the Winter garden.

Resources The vent structures in the median of Route 9A would not block views or view corridors. They would be clad in reflective
material that would blend them with their surroundings and would be in keeping with modern buildings in the immediate area.
Thus, the vent structures would not have an adverse impact on view corridors or visual resources.

Passenger volumes would surpass the safe and efficient design capacity of the temporary WTC PATH station before 2025. The Permanent WTC PATH terminal would provide added passenger capacity that would be required given the
To continue service, PANYNJ would implement restrictive measures to ensure safety and reliable PATH operations, such as redevelopment of the WTC site. The Permanent WTC PATH Terminal would accommodate elements that the temporary

PATH restricted peak hour access, reduced WTC train service, or, in the worst case, full closure. These measures would fail to WTC PATH station could not, including pedestrian linkages to surrounding buildings, all area NYCT subways lines, and more
serve passenger demand and would have operational repercussions throughout the PATH system. Absent WTC service, convenient access to trans-Hudson ferries. Multiple entrances and exits would reduce walking times to access and egress the
some passengers would divert to PATH's Christopher Street or 9th Street stations. The estimated addition of 2,300 AM peak new terminal, which would lead to shorter walking distances and commute times for many users. Thus, any potential impacts
hour passengers at each of these stations by 2025 would adversely impact their safe and efficient operation.	 of the Permanent WTC PATH Terminal to its users and to PATH operations would be beneficial.

Vehicular Traffic The No Action Alternative may preclude PATH service to Lower Manhattan, resulting in upwards of 1,200 peak hour vehicle The Permanent WTC PATH Terminal would reduce traffic demand as compared to the No Action Alternative. Thus, the

d	
trips by 2025. These additional vehicle trips would result in possible adverse impacts at key locations, such as the Holland PreferredJtemative is not anticipated to result in adverse impacts to traffic operations.

an Parking	 Tunnel and Route 9A. Furthermore, increased travel delays would be expected at key Lower Manhattan locations.

The No Action Alternative may preclude or impede PATH service to Lower Manhattan, resulting in the diversion of up to The Permanent WTC PATH Terminal would provide greater passenger capacity than the temporary WTC PATH station,
158,000 daily trips to other modes of transit by the 2025 design year. These diverted PATH riders would increase congestion which would serve to alleviate crowding on complementary transit services such as trans-Hudson ferry and bus service and

Transit

	

	 and hinder operations for these other transit modes. Added capacity could be provided on ferry and bus routes, but these downtown-bound subway service from Penn Station-New York. The Permanent Terminal would provide enhanced pedestrian
additional boats and vehicles may result in additional adverse environmental impacts. New Jersey Transit commuter trains connections between trans-Hudson ferries, NYCT subways, and PATH, which would improve transit access to, from, and

Transportation	 and PATH's uptown lines would experience extreme overcrowding and may not be able to provide for adequate capacity to within Lower Manhattan. Thus, the impacts of this alternative are expected to be beneficial.
meet ridership demand. Thus, the No Action Alternative would have long-term adverse impacts to transit service.

Under the No Action Alternative, PATH customers may be diverted to other modes, which would change patterns of on-street At the intersection of Church and Libert y Streets, the Preferred Alternative would add approximately 4.490 and 2,010 new
circulation within the vicinity of the W'rC site. Furthermore, absent the sub grade transit and building connections that are pedestrian trips in the AM and PM peak hours, respectively. These trips would he added to a pre-September 11, 2001
proposed as part of the Terminal, substantial volumes of commuters, office workers, and others would be diverted to street baseline of 8.420 and 7,050 trips in the AM and PM peak hours, respectivel y, and would represent more than a 50 percen4
level, resulting in congestion on sidewalks and at street corners and crosswalks leading to and from the WTC site. It is increase in volumes. This increase in trips would result in level of service (LOS) F conditions for the north and west
anticipated that the No Action Alternative would result in pedestrian levels of service that would be worse than those in the crosswalks, which may cause pedestrians to spill into the opposing traffic travel lanes during the pedestrian signal. The loss
area prior to September 11, 2001.	 in area per person would range from Ito 10 SFP in the crosswalks, and from 1.3 to 12.4 in the northwest corner reservoir

Pedestrians The northwest corner reservoir LOS F in the AM peak hour would congest pedestrian flows when pedestrians are queued to
cross away from the WTC/PATH site in the west and north crosswalks, and block pedestrians crossing inbound- from the
northeast and southwest corners of the intersection. Pedestrians normall y crossing at Church and Liberty Street may divert to
the Cortlandt or Cedar Street intersections, or illegally cross Church Street between Liberty and Cortlandt Streets
Pedestrians circulating through the northwest corner reservoir during surge conditions require more physical space than
could be afforded in that area, which could force pedestrians to 	 it on the street in Liberty or Church Street vehicular travel



Table S-4 (Continued)
Probable	 acts of the Project Alternatives—Design Year

Resource Area
	

No Action Alternative

Air quality in Lower Manhattan would improve upon the completion of construction of the Lower Manhattan recovery efforts. The Preferred Alternative would reduce motor vehicle emissions as compared to the No Action Alternative. Therefore,
However, absent a Permanent PATH Terminal, there would be an increase in air pollutant emissions from the diversion of Preferred Alternative would have the beneficial Impacts on air quality in the New York Metropolitan Area.

Air Quality PATH customers to vehicular modes. By 2025, upwards of 15.7 tons of VOCs, 18.0 tons of NOx, 1.5 tons of PMIO, and
236.0 tons of CO would be emitted by motor vehicles destined from New Jersey to Lower Manhattan if a Permanent WTC
PATH Terminal were not built and temporary service was suspended..

Noise and Vibration

Infrastructure and Energy

In the design year, under the No Action Alternative, noise levels in the study area would be slightly higher than with the other The Preferred Alternative would not result In any operational transit noise or vibration impacts for uses that currently exist on
Project Alternatives, due to the increase in vehicular traffic (autos and buses) expected to result from a reduction in, or the the project site. However, this alternative would exceed the FTA criteria for ground-borne noise, for the most sensitive uses
elimination of, PATH service. However, this expected increase in vehicular traffic would not likely increase noise levels defined by FTA—concert halls, TV studios, recording studios, auditoriums and theaters. These uses were conservatively
substantially above current conditions, 	 used to assess potential impacts at the WTC Memorial site. However, the WTC Memorial and the Preferred Alternative are

being planned and designed cooperatively to ensure that transit noise from PATH operations would not adversel y imoact the
WTC Memorial

Because the No Action Alternative may generate new vehicle trips to Lower Manhattan, there would be additional fuel Although the Preferred Alternative would be larger than the PATH facility that existed prior to September 11, 2001, advances
consumption and energy use. 	 In building materials and systems as well as the implementation of sustainable design measures are expected to result in

energy demand that would be similar to or lesser than the pre-September 11, 2001 levels of consumption.

It is unlikely that further development efforts in surrounding areas including the WTC site would cause any contaminated Any contaminated materials encountered during construction would be removed from the WTC site. PATH uses limited

Contaminated Materials	 materials issues at the Project Site. Any soil contamination remaining on the WTC site would have been addressed quantities of hazardous materials and petroleum products, but such materials would not be stored on the WTC site. PANYNJ
independent of this alternative. Thus, the No Action Alternative would not have adverse impacts from the generation of or has established standard operating procedures, which include protocols for a hazardous material or petroleum spill. Thus, this
exposure to contaminated materials	 alternative would not result in adverse impacts from the exposure to or generation of contaminated materials.

Any adverse impacts to natural and water resources under the No Action Alternative would result from the construction or The use of glass as the primary material for the street-level terminal has the potential to result in day-time bird strikes.
operation of independent projects on or near the WTC site. The No Action Alternative Itself would not result in adverse However, other above-grade elements of the Terminal are not expected to result in adverse impacts to terrestrial species.
impacts to natural and water resources.

Stormwater generated on-site would be pretreated and would be discharged to the City's combined sewer system. Although
elements of the Terminal would be located within the floodplain, its design and operation would incorporate floodplain control
devices and would comply with a New York State Department of Environmental Conservation approved State Pollution
Discharge Elimination Permit.

Natural and Water Resources

I Because the No Action Alternative would be inconsistent with long range development plans for Lower Manhattan and The Preferred Alternative would comply with a New York State Department of Environmental Conservation approvedI because It would not improve access between the WTC site and the waterfront, It would not fully support the policies of New Pollution Discharge Elimination Permit as well as agreements with the State Historic Preservation Officer to minimize orCoastal Zone Management 	 York City's Local Waterfront Revitalization Program,	 adverse impacts to water quality; cultural resources; and visual resources within the coastal zone. Therefore, this alterr
would be consistent with the policies set forth in the New York City Local Waterfront Revitalization Program.



Initiate public information and involvement outreach with sensitivity to local cultural resources.

Table S-5
Environmental Performance Commitments

Plan

PANYNJ will develop a Maintenance and Protection of Traffic Plan (MPT) as part of their contract documents for the Eieferred Alternative. A Construction Traffic Management Plan LIMP)
will also be developed for the Lower Manhattan Recovery Projects to address these issues in a broader sense. The IMP will be coordinated by PANYNJ, LMDC, MTA, NYSDOT,
NYCDOT, the Lower Manhattan Construction Command Center, and others, as appropriate, based on updated construction scheduling and staging as the designs of individual projects
are advanced.

The IMP will have a

For the Preferred Alternative, the MPT Plan included in the contract documents will be used to implement this EPC. The IMP will address the access issues for the Lower Manhattan
Recovery Projects by coordinating the individual MPTs required and times for specific land uses and infrastructure (i.e. bus stops, transit stations, etc.).

PANYNJ will consult with NYCDOT to develop the MPT Plan for the Preferred Alternative. NYCDOT will be active in the development, update, and implementation of the IMP for the
Lower Manhattan Recovery Projects.

PANYNJ has developed specifications for non—road vehicles. The Authority would collect monthly samples of the ULSD fuel to verify compliance.

As part of the contract specifications, the contractor would provide a Diesel Emission Mitigation (OEM) Plan for review and prior approval by the Resident Engineer (RE). The OEM Plan
shall address the control of emissions from all engines and vehicles including those that are not equipped with emission control devices.

As part of the OEM, the contractor, as determined by the RE will be required to ensure diesel powered engines vehicles are located away from fresh air intakes.

PANYNJ has developed specifications for dust suspension, materials handing, and wheel washing. The specifications require the contractor to submit a Dust Control Plan which would be
implemented 24 hours per day 7 days per week.

Access to cultural sites within the APE for the Preferred Alternative will be maintained, to the maximum extent feasible given public safety considerations, as part of the Preferred
Alternative's Maintenance and Protection of Traffic (MPT) Plan. The IMP for all of the Lower Manhattan Recovery Projects will also coordinate access to cultural sites.

_

This would be implemented as part of the,project's MPT Plan and the coordinated-IMP. All businesses in the affected area would be mapped, in conjunction with the MPT and
construction staging plans, to determine conflicts on business access. The MPT and IMP would then identify solutions to these conflicts.

Commitment

Access and Circulation
Establish a project-specific pedestrian and vehicular maintenance and protection plan.

and c website
Ensure sufficient alternate street, building, and station access during construction period.

Regular communication with New York City Department of Transportation and participation in its construction efforts.

Air Quality
Use ultra low sulfur diesel fuel in non—road construction equipment with engine horsepower (HP) rating of 60 HP and
above.

Where practicable, use diesel engine retrofit technology in non—road equipment to further reduce emissions. Such
technology may include Diesel Oxidation Catalyst I Diesel Particulate Filters, engine upgrades, engine replacements, or
combinations of these strategies.

Limit unnecessary idling times on diesel powered engines to 3 minutes

Control dust related to construction site through a Soil Erosion Sediment Control Plan that includes, among other things: a)
spraying of a suppressing agent on dust pile (non—hazardous, biodegradable); b) containment of fugitive dust; c)
adjustment for meteorolociical conditions as aporopriate.

Noise and Vibration
Where practicable, schedule individual project construction activities to avoid or minimize adverse impacts.

Coordinate construction activities with projects under construction in adjacent and nearby locations to avoid or minimize

Consider condition of surrounding buildings, structures, infrastructures, and utilities where appropriate.

Prepare contingency measures in the event established limits are exceeded.

Cultural and Historic Resources
Establish coordination among projects to avoid or minimize interruption in access to cultural and historic sites.

Identify public information outlets that will receive and provide current information about access during construction.

Consult with SHPO and LPC regarding potentially impacted, culturally significant sites. Monitor noise and vibration during
construction at such sites as appropriate.

Economic Conditions
Coordinate with LMDC, Downtown Alliance or other entities to minimize residential and retail impacts as required through:
a) relocation assistance, as applicable, to persons to businesses physically displaced by the project; and b) focus on
essential business and amenities to remain in Lower Manhattan.

for affected businesses and amenities.	 I This would be im plemented as oart of the prolect's MPT Plan.







Table S-7



Executive Summary.

Substantial impairment occurs only when the protected activities, features, or attributes of the
resource are substantially diminished.

For the Permanent WTC PATH Terminal, a Section 4(f) evaluation has been prepared for the
following reasons:

• The Permanent WTC PATH Terminal would be constructed within the boundaries of the
approximately 16-acre WTC site (National Register-eligible) and would have an effect on
this historic resource;

• The project would an adverse effect on the Hudson River Bulkhead (State and National
Register-eligible);

• The project may require alteration or removal of potential archaeological resources within
the eastern portion of the WTC site; and

• The project's construction may result in vibration impacts to known historic buildings within
90 feet of the project's construction zone. These resources are as follows: Barclay-Vesey
Building, Former East River Savings Bank; St. Paul's Chapel and Graveyard; Beard
Building; and 114-118 Liberty Street.

Both of the Project Alternatives—No Action and the Preferred Alternatives—was evaluated for
their potential use with respect to Section 4(f) rules and regulations, and it was determined that
each would have adverse effects to one or more of the Section 4(f) resources identified above.
Alternatives were explored to determine if the Project's goals and objectives could be met
without the use of the Section 4(f) resources. Two alternatives, No PATH Service to Lower
Manhattan and Relocate PATH Projections could avoid one or more of the Section 4(f)
resources. Although the Draft Section 4(f) statement concluded that these alternatives were
feasible, they were not prudent. The U.S. Department of the Interior concurred with this finding
in a letter dated July 30. 2004.

Since it has been determined that no prudent and feasible alternative would avoid the use of all
of the Section 4(f) resources, PANYNJ and FTA imnlemented measures to minimize harm
through the medium of the project's MOA pursuant to Section 106 of the National Historic
Preservation Act. As described above, the MOA stipulates measures to avoid. minimize, and
mitigate the Project's effects to the WTC site and the Hudson River Bulkhead.

F. CUMULATIVE EFFECTS

Generally, the long-term cumulative effects of projects currently planned for Lower Manhattan
are beneficial while some of the short-term effects are adverse. Because the Lower Manhattan
Recovery Projects are either improvements to existing infrastructure or replacements of facilities
destroyed on September 11, 2001, they have been planned with the specific purpose of economic
recovery coupled with improvements to the environment of Lower Manhattan. This is
particularly true with respect to transportation, since all five of the federal Lower Manhattan
Recovery Projects include elements that would improve access to, from, and within Lower
Manhattan as compared to pre-September 11, 2001 conditions. However, to attain these goals,
the area would experience an intense level of construction over the next several years. Therefore,
this cumulative analysis gives a greater focus to minimizing and mitigating of the potential
adverse effects during construction of these projects.
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As described above in "Approach to Cumulative Effects." construction schedules for the World
Trade Center Memorial and Redevelopment Plan. Route 9A Project, and Permanent WTC
PATH Terminal have been delayed such that there would be less overlan of the pjç
construction activities for the five Lower Manhattan Recovery Projects. The effects of the
construction schedule changes was studied, and it was determined that the impacts would not
change substantially as compared to the analysis presented in the DEIS. Furthermore. th e

mitigation measures that are proposed would continue to be sufficient.

CONSTRUCTION PERIOD

ACCESS AND CIRCULATION

Vehicular Traffic

The WTC Memorial and Redevelopment Plan FGEIS contains a comprehensive examination of
expected traffic conditions in the peak construction year for Lower Manhattan Recovery
Projects. The analysis of cumulative traffic effects considered a total of 24 intersections. Overall,
future conditions with the construction activities for the Lower Manhattan Recovery Projects
would result in adverse traffic impacts at 6 intersections as follows:

'. Route 9A and Vesey Street (AM peak hour)
• Church Street and Chambers Street (AM and PM peak hours)
• Church Street and Barclay Street (AM peak hour)
• Church Street and Cortlandt Street (midday peak hour)
• Broadway and Canal Street (PM peak hour)
• Broadway and Worth Street (AM, midday, and PM peak hours)

The mitigation of cumulative traffic effects of the various Lower Manhattan construction
activities would also be a coordinated effort under the auspices of NYSDOT and NYCDOT,
since both agencies have jurisdiction over the affected roadways. As described in the Route 9A
Project SDEIS, NYSDOT would prepare a Maintenance and Protection of Traffic (MPT) Plan
on behalf of the Lower Manhattan project sponsors throu gh the either the Command Center or
the Lower Manhattan Construction Coordination Group, as appropriate. The MPT Plan would
include input from PANYNJ, MTAINYCT, LMDC, and NYCDOT and would specify measures
to stage construction areas (e.g., lane and sidewalk closures) while ensuring the proper
circulation of traffic through Lower Manhattan (e.g., traffic diversions, parking restrictions,
si gnal timin g adjustments) .

Pedestrians

Generally, crosswalks in the vicinity of the WTC site would operate at level of service D (LOS)
or better during the critical construction year, and there would be no change in LOS as compared
to baseline conditions. However, there would be deterioration to LOS E conditions at the
intersections of Church Street and Dev Street and at Church Street and Cortlandt Street in the
AM and PM peak hours. As describe above, a MPT Plan will be prepared for the Lower
Manhattan Recovery Projects. This plan will include measures to ensure that safe and efficient
pedestrian access and circulation is maintained throughout the construction period. Such
measures may include signal timing adjustments; protected pedestrian walkwa ys, and crossing
guards. It is anticipated that the MPT Plan would be administered b y the Command Center in
coordination with NYSDOT, NYCDOT, PANYNJ, LMDC, and MTAINYCT.
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AIR QUALITY

The analysis of the potential cumulative impact of activities related to the construction of the
Permanent WTC PATH Terminal and the other Lower Manhattan Recovery Projects on air
quality consider both stationary (e.g.. on-site equipment) and mobile (e.g.. trucks) sources. Since
almost all stationary construction equipment and trucks use diesel engines, the main pollutants
of concern for local analysis are particulate matter, and nitrogen dioxide, emitted both as engine
exhaust and fugitive dust, and analyzed as PM2,5 and PM10, and NO2, An analysis of the effects
of truck traffic on carbon monoxide	 concentrations was also conducted.

The cumulative air quality assessment was modified since publication of the DEIS to reflect
changes in the project commitments for the WTC Memorial and Redevelopment Plan as well as
to describe both alternatives for the Route 9A Project. LMDC incorporated additional mitigation
measures (e. g.. electrification and diesel particle filters) in their ROD for the WTC Memorial
and Redevelopment Plan. These measures were included in this cumulative effects analysis.
Furthermore, analysis was prepared for both the at-2rade and short bypass alternatives for Route
9A since construction methods for both Route 9A and 	 s east-west concourse would yy

All diesel construction engines, excluding on-road trucks, would use ultra-low sulfur diesel
(ULSD) fuel. Furthermore, per the guidance of the original EPC, engines larger than 60
horsepower (HP) would include emissions reduction measures to reduce emissions of PM and
volatile organic compounds (VOCs). For the purpose of the base case analysis (i.e. without
additional mitigation beyond the original EPCs), it was assumed that PM emissions from all
such engines would be reduced by 40 percent—the reduction achieved by using diesel oxidation
catalysts (DOC).

Maximum predicted CO concentrations in the critical anal ysis year were predicted at two
intersections along Route 9A. These locations are of concern because of the high level of traffic
currently using the roadway and the potential for construction vehicles to adversely affect traffic
flow and thereby increase CO emissions at critical intersections. The analysis includes all
construction vehicles from the five major Lower Manhattan Recovery Projects, which totals
approximately 2,000 per day. Approximately, a third of the construction vehicles would use
Route 9A to access the WTC, PATH, and Route 9A construction work areas. Maximum
predicted 8-hour average CO concentrations would increase by 0.6 parts per miliinin (ppm) over
the condition without any activity from the five major projects. With that increase, total CO
concentrations would still be well below the National Ambient Air Quality Standards (NAAQS).

site. These potential maximums would occur at the temporary bikeway along Route 9A or at the
intersection of Vesey and Route 9A. The incremental increase in the 24-hour PM,.
concentrations would exceed the NAAOS; however, with the enhanced mitigation measures

predicted increase in PM -5 concentrations would exceed the interim guidance threshold values
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established by the New York State Department of Environmental Conservation. Concentrations
decrease rapidly with distance from the construction sites and exceedances would not be
expected at approximately 1.300 feet from the sources. However, exceedances could occur at
residential receptors in closer proximity if enhanced mitigation measures were not implemented.
With mitigation. increases in PM would be reduced by approximatel y 66 percent. and the
potential exceedance of the interim guidance thresholds would be limited to a small area
adjacent to Route 9A.

exceedances of —the NO2 standard are not predicted. the U.S. Environmental Protection Agency
expressed concern about NO2 as it is a precursor to ozone. The mitigation proposed to reduce
particulate matter (e.g. electrification) would also reduce NO 2 emissions.

guidance threshold values. Similar to the at-grade alternative for Route 9A, concentrations under
the short bypass scenario decrease substantiall y with distance from the construction sites;
however, without additional mitigation there would continue would be an exceedance of the
PM interim guidance thresholds at residential receptors.

Since publication of the DEIS. the Lower Manhattan project sponsors have committed to
additional miti gation that was not originally contemplated with the EPCs. The following
describes these commitments.

Electrification: Certain construction engines that operate in a fixed or temporarily fixed
psition, such as welding machines and compressors, could potentially be connected to the
City's power grid if available by Con Edison at the start of construction. The electrification
of this equipment would eliminate the on—site diesel exhaust from these sources. However,
in some cases, electrification may not prove effective due to the need for mobility, and some
local power generation may be needed where connection points are not available.
MTAINYCT and PAINYNJ would require all contractors and subcontractors to use electric
power for all diesel nowered equipment that can be renlaced with an electrically powered
version unless access to grid power is not available. However, this does not apply to
PATH's pedestrian concourse beneath Route 9A if it is constructed b y NYSDOT since
NYSDOT has not finalized what level of electrification is possible for its project.

Diesel Particle Filters (DPFs): Technologies are available that can achieve greater reductions
in particulate matter emissions as compared to DOCs. DPFs, for example, can reduce
particulate matter emission by at least 85 percent and as high as 98 percent. However, DPFs
are not effective for every type of engine operation, and there may be technical difficulties in
applying DPFs to some engines. The Lower Manhattan project sponsors would require the
use of DPFs or other measures withequivalent PM removal efficiency for all nonroad diesel
engines of 50 horsepower or greater wherever the implementation of such a device is
commercially available. At this time, it is assumed that DPFs can be used on 75 percent of
nonroad diesel engines and that the remaining 25 percent could employ DOCs.
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• Newer Engines: The use of new construction engines would ensure that older, higher
polluting engines are not operating on—site and would make the operation of added control
technologies easier and more efficient. The Lower Manhattan project sponsors would
require the use of post-1995 fuel injection engines, which meet the Tier II en gine emissions
standards, as defined in Title 40, Part 89.112. Exceptions will be made only for specific
engines that are not vet available as Tier II, where the task cannot be reasonably
accomplished using alternative engines or means to comply with these demands. However,
given current technolo gy, it is assumed that all engines would be Tier II compliant.

• The Lower Manhattan project sponsors are investigating the use of other methods to reduce
NO2 emissions. However, given the current uncertainty, additional NO 2 reduction techniques
were not assumed as part of the cumulative miti gation analysis.

With these enhanced miti gation measures, the potential exceedance of the PM 10 24— hour,
NAAQS would be eliminated. Furthermore, the cumulativePM 2.5 increment would-be reduced
by approximately 66 percent and the potential for exceedance of 24-hour, interim guidance
thresholds for PM would be reduced to a single location, the temporary Route 9A bikewa y. As
described above, the NO 2 NAAOS would not be exceeded during construction. However, the

Project.

NOISE AND VIBRATION

The analysis of cumulative construction noise considered twelve receptor sites in Lower
Manhattan. Without mitigation, the predicted cumulative levels would exceed the recommended
8-hour L and 30-day L,,LLthresholds at the Hilton Millennium Hotel, the World Financial
Center, and 114 Liberty Street. and 4 Albany Street. Cumulative levels would also exceed the
recommended 8-hour L threshold at St. Peter's Church. The Preferred Alternative, itself, would
result in significant adverse noise impacts at the Hilton Millennium Hotel, the World Financial
Center. and 114 Liberty Street. but these project-generated imnacts would be mitigated as
identified above (see Table S-5'). Although the Preferred Alternative would not contribute
substantially to the cumulative noise levels at 4 Albany Street and St. Peter's Church. PANYNJ,
in coordination with the other Lower Manhattan project sponsors, is investi gating additional
measures to reduce construction period noise as described below.

PANYNJ and the other major Lower Manhattan Recover y Projects are developing construction
noise mitigation measures, examples of which are provided below. Implementation of these
miti gation measures is expected to minimize or eliminate construction-related individual and
cumulative 

--n- 
oise impacts. The sponsors are coordinatin g their efforts through the Lower

Manhattan Cnstruction Coordination Group.

• The use of acoustic barriers and walled enclosures around certain construction activities. For

line of the construction zone to reduce the noise levels. In addition, temporary barriers (e.g.,
wood panels on top of Jersey barriers) could also be positioned adjacent to and moved along
slurry walls and other construction operations. etc.;

The placement of construction equipment in shielded locations, such as below grade in the
Project Site;
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• The installation of silencers on jackhammers, air compressors, generators, li ght plants, and
cranes to reduce noise levels at specific locations (i.e.. adjacent to existin g residential);

. The use of electrically operated equinment, rather than combustion equipment;

• The use of soil beds, timber planking and/or exterior rubber lining on truck body and
aluminum carrying case to reduce rock impact noise durin g truck load/unloading operations:

• The use of drive-throu gh street-level truck enclosures for truck loadin g and unloading;

• The use of sheds/enclosures at concrete pump sites during concrete truck unloading; and

o The placement of most loading/unloadin g inside the bathtub and away from areas at street
level.

• The desi gnation of central areas within projects for noisy activities, such as cuffing steel or
wood or use of noisy equipment such as impact wrenches. Use of pre-cut, pre-fabricated. or
modular construction materials that minimize need for on-site fabrication or cutting
methods.

Programmatic measures to control construction noise levels would be undertaken throughout the
construction period. These programmatic measures would be administered throu gh either the
Command Center and/or the Lower Manhattan Construction Coordination Group and may
include:
• Enforcement of designated truck routes during construction;

• Adherence to construction equipment noise performance standards s pecified by EPA and
possible development of additional standards by the LMCCG;

• Noise monitoring before construction be gins, to establish baseline noise levels, and ongoing
monitoring during the various construction phases: and

• Evaluation of the noise reduction potential, and cost effectiveness, of alternative
construction methods and/or chan ges to the sequencing of construction activities.

Cumulative construction of the Lower Manhattan Recovery Projects would result in varying
degrees of vibration, depending on the stage of construction, the equipment and construction
methods employed, and the distance from the construction to buildings and vibration sensitive
structures. Construction equipment such as pile drivers can produce levels that exceed the 0.12
and 0.20 inches per second vibration damage threshold criterion for fragile buildings at distances
of 50 feet. At distances closer to the construction zone (20 feet or less), additional equipment
such as clam shovel drop, caisson drilling, and large bulldozers can produce levels exceeding the
vibration threshold criterion for fragile and some extremely fragile buildings. Predicted vibration
levels would be 0.23 or greater at the historic/fragile buildings within 50 feet from the
construction area, during activities such as pile driving. The structures most prone to potential
cumulative vibration impacts are located along Fulton and Dey Streets between Church Street
and Broadway, on Liberty Street west of Church Street, and on West Street near Vesey Street.

As described in the executed MOA for the Permanent WTC PATH Terminal. PANYNJ, in
consultation with the State Historic Preservation Officer (SHPO) and in coordination with other
Lower Manhattan project sponsors, as appropriate, would develop a Construction Protection
Plan (CPP) based on the requirements laid out in the "New York City Department of Buildings
Technical Policy and Procedure Notice #10/88." The CPP would avoid or minimize vibration for
historic resources within 90 feet of the Terminal's construction zone.
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CULTURAL AND HISTORIC RESOURCES

The Permanent WTC PATH Terminal's Area of Potential Effect (APE) contains 21 resources
that are listed or are eligible for listing on the National and New York State Registers of Historic
Places and/or as a New York City Landmark. The assessments of potential impacts identified 2
sites within the APE that may be impacted by the Permanent WTC PATH Terminal's
construction. Because construction of the South Ferry Terminal would occur outside the APE for
the Permanent WTC PATH Terminal, there is no potential for cumulative construction-period
impacts from the combination of these projects. However, construction of the WTC Memorial
and Redevelopment Plan, Fulton Street Transit Center, and the Route 9A Project would have
cumulative construction-period effects to seven resources within the APE that may also be
impacted by the Permanent WTC PATH Terminal as follows:

• Hudson River Bulkhead, Battery to 59th Street;
• Barclay-Vesey Building, 140 West Street;
• St. Paul's Chapel and Graveyard
• Former East River Savings Bank Building, 26 Corlandt Street;
• 114-118 Liberty Street;
• Beard Building, 125 Cedar Street; and
• The WTC site

The cumulative construction of the Permanent WTC PATH Terminal, Fulton Street Transit
Center, Route 9A Project, and World Trade Center Memorial and Redevelopment Plan may
generate ground-borne vibration impacts at the Barclay-Vesey Building, St. Paul's Chapel and
Graveyard. Former East River Savings Bank Building, 114-118 Liberty Street, and the Beard
Building. Per the stipulations of the executed MOA for the Permanent WTC PATH Terminal,
the potential impacts would be resolved through a coordinated CPP, which would establish the
sensitivity of fragile structures and provide stipulations to protect them during construction of
the Lower Manhattan Recovery Projects. As per the guidance of the EPCs, PANYNJ would
coordinate with the SHPO, the New York City Landmarks Preservation Commission, the
appropriate Lower Manhattan Project Sponsors, and Section 106 consulting parties to develop
and imulement these plans.

The Hudson River Bulkhead may be cumulatively affected by the construction of PATH's east-
west concourse and Route 9A. As described in the executed MOA for the Permanent WTC
PATH Terminal, PANYNJ would develop and implement a plan to locate and identify intact
portions that would be affected b y the concourse's construction. This plan would be developed
in consultation with SHPO and in coordination with NYSDOT. In the event that intact portions
of the Bulkhead are identified within the vicinity of the east-west pedestrian concourse,
PANYNJ, in consultation with SHPO and in coordination with NYSDOT, would prepare an
Archaeological Resource Treatment Plan for these portions of the Bulkhead.

The executed MOA also provides for stipulations to address potential cumulative effects from
construction on the WTC site. As described in the MOA. PANYNJ would request that all
agencies constructing projects within the WTC site submit preliminary and pre-final documents
to PANYNJ. PANYNJ and its designated historic preservation consultant would consult with
SHPO and the Lower Manhattan Emergency Preservation Fund to asses whether there would be
potential for a cumulative adverse effect from the Permanent WTC PATH Terminal and other
WTC site projects based on the preliminary and pre-final plans. If SHPO and PANYNJa,-ree
that planned or completed activities would result in cumulative adverse effects on the WC site
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then PANYNJ would consider measures with respect to the Permanent WTC PATH Terminal to
mitigate or minimize these effects, includin g technical or financial measures for the protection.
stabilization, or repair of resources and/or modifications to the Preferred Alternative's design.
PANYNJ would make its documentation of potential cumulative effects and -accompanying
mitigation plans available for review by the National Park Service, the Advisor y Council on
Historic Preservation, the Lower Manhattan project sponsors, and the Section 106 consulting
parties. PANYNJ's plans to minimize or mitigate adverse cumulative effects would also
consider the stipulations within the Programmatic Agreements for the World Trade Center
Memorial and Redevelopment Plan, the Route 9A Project, and the Fulton Street Transit Center.

ECONOMIC CONDITIONS

The Lower Manhattan Recovery Projects would create thousands of construction jobs. Not only
would these projects spur employment in Lower Manhattan, but they would provide jobs for the
region, as a whole. These projects would also directly enhance the local economy with the
expenditure of dollars for labor and materials, the generation of tax revenues, and induced
benefits to local businesses in the vicinity of construction sites.

Construction activities in general have the potential to disrupt business and retail operations as a
result of restricted access for pedestrians (customers) and vehicles (deliveries). The Permanent
WTC PATH Terminal is unlikely to directly restrict business access for extended periods of time
during construction since most activities would be contained within the WTC site. However,
some access restrictions may occur on streets surrounding the WTC site with construction of the
PATH's Route 9A connection as well as -periods of construction for the WTC Memorial and
Redevelopment Plan.

The Fulton Street Transit Center would include cut-and-cover construction with potential
restrictions to access on Dey Street, Church Street, and Fulton Streets. However, a detailed
staging plan is being prepared to ensure that street and sidewalk traffic can be maintained in
these areas, to the extent possible.

As currently planned, NYSDOT would maintain four lanes of traffic through their construction
zone during most periods of the day. In addition, NYSDOT has completed a pedestrian bridge
across Route 9A at Vesey Street that connects to an at-grade, protected pedestrian walkway
along Vesey Street. Together these temporary measures would maintain access between Church
Street and Battery Park City for businesses, workers, commuters, and residents.

The sponsors of the Lower Manhattan Recovery Projects are working with NYSDOT and
NYCDOT to develop a Construction Management Plan (CMP) for Lower Manhattan that would
coordinate the MPT plans of the individual projects. The CMP would ensure access is
maintained through the area as individual projects proceed into their construction phases. This
coordinated plan would help to minimize the potential adverse economic effects to businesses
during the construction period.

The sponsors of the Lower Manhattan Recovery Projects would also provide for temporary
signage to direct vehicles and pedestrians to businesses within the construction zone. These
efforts would be coordinated between the sponsors and with the effected businesses to ensure
that the maximum visibility for these businesses would be achieved.

iIIJ



Executive Summary

DESIGN YEAR EFFECTS

NO ACTIONALTERNATIVE

The No Action Alternative could generate up to 1,200 new vehicle trips into Manhattan in the
AM peak hour by 2025. These new vehicle trips would congest area roadways and would limit
access to businesses for customers and deliveries. The No Action Alternative would also
increase on-street pedestrian congestion since it would not provide for sub-grade concourses
through the WTC site. Thus, there would be significant crowding of crosswalks and sidewalks
on and near the WTC site, resulting in reduced traffic flow. Furthermore, the larger volume of
pedestrians that would cross Route 9A would limit the future roadway's ability to process
vehicular traffic and may necessitate the construction of a pedestrian bridge.

Because the No Action Alternative would increase vehicular traffic in Lower Manhattan, it
would increase emissions and noise levels. The cumulative effect of a No Action Alternative for
the Permanent WTC PATH Terminal may degrade air quality and noise levels as compared to
pre-September 11, 2001 conditions. Over the long-term, increased traffic congestion, reduced air
quality, and higher noise levels would degrade the quality of life for Lower Manhattan's
residents and workers.

Increased congestion associated with the No Action Alternative would limit access to, from, and
within Lower Manhattan. This would degrade the ability of visitors to access the areas many
cultural sites and would reduce the capabilities of local businesses to process customers and
deliveries. Because the No Action Alternative may limit or fully disrupt direct transit service
between Lower Manhattan and New Jersey, it may force residents, commuters, and visitors to
use more costly or more time consuming modes of travel. By reducing access to and from Lower
Manhattan, the No Action Alternative has the potential to stagnate the overall recovery of Lower
Manhattan, including the full redevelopment of the WTC site.

PREFERRED ALTERNATIVE

The Preferred Alternative has been planned and designed in cooperation with the Lower
Manhattan Recovery Projects in its vicinity including the Fulton Street Transit Center, Route 9A
Project, and the WTC Memorial and Redevelopment Plan. In the long-term, these projects
would collectively provide for the integration of land use and transportation in the vicinity of the
WTC site and would be an enhancement over pre-September 11, 2001 conditions.

The Preferred Alternative would form a critical sub-grade pedestrian link between Battery Park
City and Church Street via the WTC site. The proposed connection between the Permanent
WTC PATH Terminal and Fulton Street Transit Center's Dey Street Underpass would provide
all-weather access between Tran-Hudson Ferries and the World Financial Center and the
majority of the subway lines that serve Lower Manhattan. Furthermore, the Route 9A connection
would reduce at-grade pedestrian trips during peak commuter periods. As a result, traffic
circulation would be improved in the vicinity of the WTC site, which has resultant economic,
traffic, air quality, and noise benefits.

The collection of transit services that would be offered by a Permanent WTC PATH Terminal in
concert with a new trans-Hudson ferry terminal; a Fulton Street Transit Center; and other
potential transportation projects, such as JFK airport access, would strengthen Lower Manhat-
tan's role as a regional transit hub. As such, the area would attract scores of daily commuters and
visitors who would frequent local retail establishments such as shops and restaurants. Further-
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more, the integration of numerous transit services with the ability to serve residents throughout
the region would increase the attractiveness of Lower Manhattan as a center of commerce.

G. PUBLIC PARTICIPATION AND AGENCY INVOLVEMENT

PUBLIC AND AGENCY INVOLVEMENT ACTIVITIES TO DATE

A comprehensive public involvement program was implemented for this project. The public in-
volvement effort was designed to help provide complete information, to be early, timely in
public notice, to be broad in public outreach, and to be responsive. The process requires exten-
sive and intensive outreach to private citizens, local businesses and associations, development
authorities, elected officials, affected government agencies and others in New Jerse y and New
York.

A project mailing list was developed for the distribution of outreach materials related to the en-
vironmental review process for the Permanent WTC PATH Terminal. The list currently contains
approximately 500 addressees representing elected officials; federal, state, and local agencies;
Technical Advisory Committee (TAC) members; Section 106 consulting parties; community and
interest groups; local property owners and managers; and any members of the public who have
requested mailings, including those who attended the public scoping meetings and the public
hearings on the DEIS. Public outreach materials have been and will continue to be distributed
throughout the environmental review process for this EIS. These activities and mailers include:
flyers; mobile public information centers; newsletters; and postings to the project's website.

In addition, FTA and PANYNJ have organized formal and informal public meetings to inform
elected officials, public agencies, community and interest groups, local stakeholders, and the
general public of the progress of this environmental review process. These forums include:

• Federal Inter-Agency Review Team Meetings;
• Technical Advisory Committee Meetings;
• Section 106 Consulting Party Meetings;
• Congressional Briefings;
• Stakeholder Briefings;
• Community Board Briefings;
• Presentations to Community, Advisory, and Technical Interest Groups;
• Public Scoping Meetings; and
• DEIS Public Hearings.

As described previously, the Permanent WTC PATH Terminal is part of the larger, ongoing
redevelopment effort in Lower Manhattan. Thus, the planning and construction of a project alter-
native for a Permanent WTC PATH Terminal must be coordinated with other current planning
efforts in Lower Manhattan. To that end, FTA and PANYNJ have been active participants in a
number of forums working with the other federal, state, and local agencies and groups having a
role or interest in the overall redevelopment efforts. These forums have included:

• Coordinated Section 106 Consulting Party meetings for the WTC site;
• Federal Inter-Agency Review Team;
• Lower Manhattan Construction Coordination Group; and
• The Technical Advisory Committee to the Permanent WTC PATH Terminal.
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Executive Summary

Agency coordination efforts will continue throughout the further planning, design, and
construction of the Permanent WTC PATH Terminal. As the Lower Manhattan Recovery
Projects move from their early planning phases to design and construction, coordination efforts
will focus both independently and throu gh the Lower Manhattan Construction Command Center
on the implementation of the EPCs, construction logistics, contract specifications, and ongoing
public outreach. The goal of these efforts is to achieve the greatest long-term benefits for Lower
Manhattan and the region as a whole while minimizing the short-term, adverse construction
period impacts.

FTA AND PANYNJ CONTACTS

If you would like to request further information regarding this document, please visit the
project's website at www.panynj.gov/pathrestoration,  or you may contact one of the following:

Mr. Bernard Cohen, Director
Lower Manhattan Recovery Office
Federal Transit Administration
One Bowling Green, Room 436
New York, NY 10004
212-668-1770
www.fta.dot.gov

Mr. Anthony Cracchiolo, Director
Priority Capital Programs
The Port Authority of New York and New Jersey
115 Broadway, iQth Floor
New York, NY 10006
212-435-5599
www.panynj.gov/pathrestoration

*
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Chapter 1:	 Purpose and Need

A. INTRODUCTION

Trans-Hudson transit service between New Jersey and New York has long been an integral part
of the Lower Manhattan transportation system. Prior to the terrorist attacks of September 11,
2001, the World Trade Center's (WTC) Port Authority Trans-Hudson (PATH) Terminal served
some 67,000 daily boardings and was the gateway to Lower Manhattan for most commuters
from west of the Hudson River. However, the attacks resulted in extensive damage to the PATH
system including the destruction of its WTC Terminal. As a result, the system lost a substantial
portion of its capacity to serve commuters throughout the New York and New Jersey region and
mass transit access to Lower Manhattan was severely hindered.

Since September 11, 2001, those commuting between Lower Manhattan and communities west
of the Hudson River have resorted to often less convenient, more time-consuming, and more
expensive modes of travel. Although a temporary PATH station has been constructed on the
WTC site, it will not support the future development planned for the area nor does it meet the
long-term needs of commuters.

A Downtown Transportation Hub, herein referred to as the Permanent WTC PATH Terminal, is
proposed to be a full service, regional transportation facility that would be integrated with the
existing and future transportation infrastructure on and near the WTC site, future WTC site
development, and the surrounding area. This Project is needed to reestablish and enhance
transportation facilities that existed at the WTC complex before September 11, 2001 and to
ensure the long-term accessibility and economic vitality of Lower Manhattan.

The U.S. Congress has committed $21 billion to New York City since September 11, 2001 to
support a variety of programs including clean up and recovery efforts, economic aid to residents
and businesses, survivorship benefits, human services and crisis counseling, health programs,
and infrastructure (Public Laws 107-38, 107-117, and 107-206). This federal relief package
contains four elements: FEMA assistance, Community Development Block Grants, Liberty Zone
Economic Stimulus Package, and appropriations to specific agencies to fund programs for
Lower Manhattan. The $4.55-billion transportation recovery effort, which includes funds for this
Project, is being administered through FEMA and the FTA. Although the grant package would
be jointly funded, FTA is serving as the lead agency as agreed to in a Memorandum of
Understanding (August, 2002) and subsequent correspondence between the agencies (November
18, 2002).

This chapter provides background information on the PATH system, its WTC Terminal, and
Lower Manhattan in general; characterizes PATH's ridership; defines the need for this Project;
and outlines the goals and objectives that it would achieve.
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Permanent WTC PATH Terminal

B. HISTORICAL OVERVIEW

THE PATH SYSTEM

PATH is an electrified heavy-rail transit system with a total of 13 stations (see Figure 1-1 and
Table 1-1). It is a fully owned subsidiary corporation of PANYNJ, which acquired the system as
the Hudson & Manhattan (H&M) Railroad in 1962. PATH is recognized by the federal oversight
agencies as a commuter rail system. Therefore, it operates according to policies and procedures
set forth by the USDOT Federal Railroad Administration (FRA).

Table 1-1
PATH Stations and Connecting Transit Services

Station	 Location	 Connecting Service

9th Street	 Sixth Ave. at 9th St., New York, NY	 NYCT Subway, NYCT bus service

14th Street	 Sixth Ave. at 14th St., New York, NY	 NYCT Subway, NYCT bus service
23rd Street	 Sixth Ave. at 23rd St., New York, NY	 NYCT Subway, NYCT bus service
33rd Street	 Sixth Ave. between 30th and 33rd 	 Amtrak, NJ Transit and LIRR

Streets, New York, NY	 commuter rail, NYCT Subway;
NYCT, and private bus service

Christopher Street Christopher St. between Greenwich and 	 NYCT Subway, NYCT bus service
Hudson Streets, New York, NY

Exchange Place	 Montgomery St. at Hudson River, Jersey Hudson-Bergen Light Rail, NY
City, NJ	 Waterway ferry, NJ Transit, and local

bus service

Grove Street	 Newark Ave. between Grove St. and 	 Coach, NJ Transit, and local bus
_____ Luis Munez Mann Blvd., Jersey City, NJ 	 service

Harrison	 Frank E. Rodgers Blvd. between	 NJ Transit bus service
Somerset and Cape May Streets,
Harrison, NJ

Hoboken	 Hudson Place at River Street, Hoboken, 	 NJ Transit and Metro-North
NJ commuter rail, Hudson-Bergen Light

Rail, NY Waterway ferry, NJ Transit,
and local bus service

Journal Square	 Kennedy Blvd. between Pavonia and 	 A&C, Bergen Avenue, Central
Sip Avenues, Jersey City, NJ 	 Avenue, Community Lines Hudson,

County Executive Express, Carefree,
Red & Tan, Lafayette-Greenville, NJ
Transit, and local bus service

Newark I Penn Plaza West, Newark, NJ Amtrak and NJ Transit commuter rail,
Newark City Subway, Greyhound, NJ
Transit, and private bus service

Pavonia/Newport	 Washington Blvd. at Pavonia Ave., 	 Hudson-Bergen Light Rail, NY
Jersey City, NJ	 Waterway terry, NJ Transit, and local

bus service

World Trade Center Fulton St. at Church St.	 NYCT Subway, NY Waterway and
New York, NY	 Water Taxi ferries, NYCT, and

I private bus service

Note:	 Information for the World Trade Center station reflects temporary PATH service.
Source: www.panynj.gov/path; www.mta.info.
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Chapter 1: Purpose and Need

PATH has four routes: Newark-WTC, Hoboken-WTC, Journal Square-33rd Street, ind
Hoboken-33rd Street. Trains operate 24 hours a day, seven days a week, although routes are
modified somewhat during late night and weekend hours.

PATH directly serves communities in Jersey City, Newark, Hoboken, and Manhattan but also
provides connections for other west-of-Hudson residents. At Newark-Pennsylvania Station,
PATH customers can access Amtrak, New Jersey Transit's (NJ Transit) Northeast Corridor,
Raritan Valley, and North Jersey Coast commuter rail lines; the Newark City Subway; and bus
and rail service to Newark Liberty International Airport. In Hoboken, PATH connects with
Metro-North Railroad's Port Jervis line; NJ Transit Boonton, Morris & Essex, Main/Bergen
County, Pascack Valley, and North Jersey Coast commuter rail lines; numerous NJ Transit bus
routes; ferry service; and the Hudson-Bergen Light Rail. In New York, PATH stations are
located in close proximity to New York City Transit (NYCT) subway stations serving a total of
20 subway lines. There are also connections to NYCT and privately operated bus routes, ferries,
and commuter rail service.

HISTORY OF PATH SERVICE TO LOWER MANHATTAN

THE HUDSON & MANHATTAN TERMINAL

The Hudson & Manhattan (H&M) Railroad began operation of the Hudson Tubes to Lower
Manhattan in 1909. The Hudson Tubes provided transit service between Hudson and Essex
Counties in New Jersey and the Hudson Terminal in Lower Manhattan. The Hudson Tubes
served both as a commuter service and as a connection to Manhattan for short- and long-distance
rail customers arriving at Newark Pennsylvania Station, Hoboken Terminal, and Exchange
Place.

The Hudson Terminal was located between Greenwich, Cortlandt, Church, and Fulton Streets
parallel to the two subway lines. Above street level, the H&M constructed what was then the
world's largest office building, consisting of two towers. Beneath the towers was the station
itself, which occupied two city blocks. The station contained three levels: a pedestrian concourse
with stores, restaurants, and services; a train level with five tracks; and a powerhouse level. The
H&M Terminal formed a loop with the tunnels to and from New Jersey. Eastbound trains would
enter the station from the south river tunnel and exit westbound through the north river tunnel.

When the H&M Railroad began to experience major financial difficulties, the States of New
York and New Jersey looked to PANYNJ to assume control of the system. In 1962, the States
enacted legislation authorizing PANYNJ to undertake a port development project consisting of
1) a World Trade Center; 2) the Hudson Tubes; and 3) certain extensions of the Hudson Tubes.
PANYNJ was authorized to cooperate with other government agencies in the rehabilitation and
redevelopment of the WTC, its environs, and the Hudson Tubes, for the purpose of renewal and
improvement of these areas as part of the port development project.

The legislation of 1962 mandated that PANYNJ acquire, rehabilitate, and operate the rail transit
property associated with the H&M Railroad and the Hudson Tubes, either directly or through a
wholly owned subsidiary corporation. Accordingly, PANYNJ established the Port Authority
Trans-Hudson (PATH) Corporation, which acquired, by condemnation, the railroad, its
equipment, and its assets, including the Hudson Terminal building.

As mandated by the legislation of 1962, PANYNJ planned and constructed a WTC on an
approximately 16-acre site that included the area bounded by Church Street, Liberty Street,
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Route 9A, and Vesey Street, with an extension to the north to include the block that would
become 7 World Trade Center (7 WTC). In connection with the construction of the WTC,
PANYNJ razed the Hudson Terminal and replaced it with a new facility, which was located
beneath the office towers of the WTC.

THE WTC PATH TERMINAL

The WTC PATH Terminal opened in 1971. It was constructed west of the original H&M
Terminal in the portion of the WTC site referred to as the "bathtub" and was located beneath the
office and retail space. The Terminal was fully compliant with the Americans with Disabilities
Act (ADA; 24 USC §12101 et seq.; 49 CFR Parts 27, 30, and 38), and it was the first station in
the world to be fully climate controlled.

The platform level contained three 10-car platforms and five tracks. The orientation of the
platforms and the track configuration was similar to the H&M Terminal such that trains entered
the station from New Jersey via the south Hudson River tunnel (Tunnel F) and exited to New
Jersey via the north tunnel (Tunnel E). Thus, the platform level formed the loop in the PATH
system allowing trains to enter and leave Manhattan without changing the location of the train's
engineer or conductor. As a result, trains could have a relatively short dwell time at the
Terminal.

A mezzanine was located above the platforms, housing vertical circulation between the
platforms and levels above, fare equipment, and accessory retail and food stalls. The principal
access between the mezzanine and the WTC retail concourse was a bank of escalators that
traveled upward under NYCT's I and 9 line. The escalators terminated in a portion of the retail
concourse known as PATH Square.

As shown in Figure 1-2, PATH Square was located in the northeast portion of the WTC retail
concourse. The retail concourse provided for all-weather connections between PATH, the office
buildings on the WTC site, the World Financial Center, NYCT subways, and street level. From
PATH Square, passengers could access three NYCT subway stations with connections to five
NYCT subway routes (1, 9, E, N, and R) via the corridors of the WTC retail concourse. (The
World Trade Center Station provided direct access to the E route, but connected with the
Chambers Street Station on the A and C routes and the Park Place Station on the 2 and 3 routes.)
The retail concourse had street-level access from Church, Vesey, Route 9A, and Liberty Streets.
A second-level pedestrian bridge over Route 9A provided a connection between the retail
concourse via 1 WTC and the World Financial Center.

On September 11, 2001, the WTC PATH Terminal and a seven-car PATH train were destroyed.
Subsequently, Tunnels E and F under the Hudson River were flooded, and PATH's Exchange
Place Station in Jersey City, New Jersey, was damaged and rendered inoperable because the
track configuration would not allow trains to turn around before entering the Hudson River
tunnels. As a result, the PATH system lost a substantial portion of its capacity to serve
commuters throughout the New York and New Jersey region, and mass transit access to Lower
Manhattan was severely hindered.

CURRENTPATH SER VICE TO LOWER MANHATTAN

Rescue and recovery operations began in and around the WTC site immediately following
September 11, 2001. Work on the WTC site continued 24 hours a day, seven days a week, for
approximately nine months. During this period, the New York City Department of Design and

1-4



0 'T"i

-	 -	 Vesoy St.

Fo r c	 ..

I	 )	 5 F F1I1

LAlTh
(.,htirtTh St.
F.itr.cdi

Entuc
(	 'i N/RTrn

1/9

-	 -	
I

•lH Church St.

I .	. 	

r

I l.Ibutty St,	 I

To	
Frtranees

	

Commercial Space	 SCHEMATIC

	

F_ -1 Pedestrian Access	
NOT TO SCALE

Figure 1-2

PERMANENT WTC PATH TERMINAL
	 Pre-September 11, 2001

Final Environmental Impact Statement
	

WTC PATH Terminal





Chapter 1: Purpose and Need

Construction (NYCDDC) controlled the WTC site and was responsible for material removal,
including contracting with private entities to provide such services in coordination with various
federal and state entities. Control of the portion of the site that contained 7 WTC was returned to
PANYNJ on May 7, 2002. The balance of the site was returned on June 30, 2002.

In February 2002, PANYNJ commenced work on the expansion of PATH's Exchange Place
Station as well as repairs to the tunnels under the Hudson River. This work included electrical
and signal replacements for components destroyed by water damage and excavation for new
track crossovers and other improvements required to bring the station back in service. The
Exchange Place Station was reopened to passengers on June 29, 2003.

PANYNJ began construction on a temporary WTC PATH station in July 2002, which was
opened on November 23, 2003. The temporary station is located in the WTC "bathtub." It has
five tracks and three eight-car platforms and provides street-level access through a single
entry/exit at the intersection of Fulton and Church Streets. There are also direct connections to
stations on NYCT's E, R, and W routes. (In February 2004, NYCT implemented long-term
service adjustments that route N trains over the Manhattan Bridge and W trains over the local
line to Whitehall Street. Thus, N trains no longer serve the Cortlandt Street Station.)

PATH RIDERSIIIP

PRE-SEPTEMBER 11, 2001 REGIONAL TRA VEL TO MANHATTAN

The New York Metropolitan Transportation Council (NYMTC) periodically collects data to
characterize daily trips to and from Manhattan's Central Business District (CBD). Referred to as
hub bound counts, these data reflect regional travel to areas of Manhattan south of 60th Street.
NYMTC classifies the data by cordon, which is the point where a person enters the Manhattan
CBD. Five cordons have been defined: 60th Street, Brooklyn, Queens, New Jersey, and other
(Roosevelt Island Tram and Staten Island Ferry).

The hub bound data reflects all trips into and out of the CBD, including work trips, non-work
trips, and commercial vehicle trips. The New Jersey cordon includes all vehicular and transit
trips into Manhattan for the modes and crossings south of 60th Street, including the Lincoln and
Holland Tunnels, NJ Transit and Amtrak tunnels, PATH tunnels, and ferries. However, those
entering the CBD via the George Washington Bridge are counted as part of the 60th Street
cordon.

In the year 2000, the New Jersey cordon accounted for 14 percent of the approximately 3.9
million daily trips into the Manhattan CBD (see Table 1-2). During the AM peak period (7AM
to 10AM), some 17 percent of trips crossed the New Jersey cordon, and in the AM peak hour,
nearly 1 in 5 entered via the New Jersey cordon.

As shown in Table 1-3, transit riders comprised the majority of trips into Manhattan via the New
Jersey cordon. The combined ridership of PATH, NJ Transit and Amtrak rail, commuter buses,
and private ferries represented 62 percent of the total daily trips. The transit share was even
higher at 75 percent and 81 percent during the AM peak period and AM peak hour, respectively.

PATH riders represented 30 percent of the total AM peak hour trips, 26 percent of the total AM
peak period trips, and 23 percent of the total daily trips into Manhattan from the New Jersey
cordon. As shown in Table 1-4, between 60 and 70 percent of these PATH trips used the
downtown lines between Exchange Place and the WTC.
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Table 1-2
2000 Weekday Hub Bound Trips by Sector

Peak Hour	 Peak Period
(8AM - 9AM)	 (7AM I DAM)	 24 Hour

Sector	 Number	 Percent	 Number	 Percent	 Number	 Percent

	60th Street	 155,130	 25%	 380,142	 25%	 1,482,768	 38%

Brooklyn	 199,938	 32%	 486,783	 32%	 1,044,744	 27%

Queens	 151,516	 24%	 376,383	 25%	 795,838	 20%

	

New Jersey	 111,955	 18%	 255,486	 17%	 536,952	 14%

Other	 1,992	 1%	 8,844	 1%	 31,687	 1%

Total	 620,531 [ 100%	 1,508,065	 100% 1 3,891,989	 100%

Note:	 Other includes the Staten Island Ferry and the Roosevelt Island Tram.
Sources: New York Metropolitan Transportation Council, 2000 Hub Bound Travel Report,

Transeortation to the Manhattan Central Business District (May 2003).

Table 1-3
2000 Weekday Hub Bound Trips by Mode of Travel for the New Jersey Sector

	

Peak Hour	 Peak Period
	(8AM - 9AM)	 (7AM - 10AM)	 24 Hour

	

Mode	 Number Percent Number Percent Number Percent

Auto, Taxi, Van, and Truck	 21,361	 19%	 63,546	 25%	 202,169	 38%

NJTransit/Amtrak	 18,224	 16% 1 35,518	 14%	 62,098	 11%

Commuter Bus	 33,747	 30%	 78,350	 31%	 134,377	 25%

Private Ferry	 5,216	 5%	 11,029	 4%	 15,924	 3%

	

PATH	 33,407	 30%	 67,043	 26%	 122,384	 23%

	

Total	 111,955	 100% } 255,486	 100% 1 536,952	 100%

Sources: New York Metropolitan Transportation Council, 2000 Hub Bound Travel Report,
Transportation to the Manhattan Central Business District (May 2003).

Table 1-4
2000 Weekday Hub Bound Trips by PATH

	

Peak Hour	 Peak Period
	(8AM - 9AM)	 (7AM - 10AM)	 24 Hour

	

Mode	 Number Percent Number Percent Number Percent

Uptown Tubes	 11,094	 33%	 20,219	 30%	 47,986	 39%

Downtown Tubes	 22,313	 67%	 46,824	 70%	 74,398	 61%

	

Total	 33,407 I 100% j 67,043 I 100%	 122,384	 100%

Sources: New York Metropolitan Transportation Council, 2000 Hub Bound Travel Report,
Transoortation to the Manhattan Central Business District (May 2003).
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PRE-SEPTEMBER 11,200] PATHRIDERSHIP

Prior to September 11, 2001, the PATH system had approximately 257,000 boardings on an
average weekday (see Figure 1-3). The WTC was the busiest of the 13 PATH stations with
approximately 67,000 average weekday boardings. The WTC Terminal supported an average
weekday two-way patronage of approximately 140,000 riders.

Volumes at the WTC Terminal were heaviest during the AM and PM peak hours. During these
periods, the principal direction of travel was inbound to Manhattan in the AM and outbound to
New Jersey in the PM; however, approximately 15 percent of riders commuted in the reverse
direction. In the morning peak (8AM to 9AM), a total of approximately 26,000 riders used the
station with 22,000 alighting and 4,000 boarding. In the evening peak (5PM to 6PM), the
terminal accommodated 20,000 riders with 16,000 boardings and 4,000 alightings.

Table 1-5 shows the origins and destinations of PATH riders within Lower Manhattan during the
AM and PM peak hours based on surveys conducted by PANYNJ in 1996. For those commuting
to Lower Manhattan from New Jersey in the AM peak hour, the majority (61 percent) were
destined to off-site buildings; 24 percent remained on the WTC site; and the remaining 15
percent connected to NYCT subways. For those leaving Lower Manhattan via PATH in the AM
peak hour, some 65 percent accessed the system from NYCT subways; 3 percent from the WTC
site itself; and another 32 percent from off-site buildings. Similar origins and destinations were
observed for the PM peak hour.

Table 1-5
Pre-September 11, 2001 Origins and

Destinations of Riders at the WTC PAT!-! T&rmin91

Commuters to Lower 	 Commuters from Lower
Manhattan	 Manhattan

AM Peak	 PM Peak	 AM Peak	 PM Peak
Origin/Destination	 (Exit PATH)	 (Enter PATH)	 (Enter PATH)	 (Exit PATH)

NYCT Subways	 15%	 19%	 65%	 65%
WTC Site	 24%	 25%	 3%	 4%
Off-Site	 61%	 56%	 32%	 1	 31%

Sources: Port Authority of New York and New Jersey

Table 1-6 shows the origins/destinations for those traveling between the WTC PATH Terminal
and off-site developments. For those commuting to Lower Manhattan from New Jersey in the
AM peak hour, the primary off-site destination was southeast from the WTC site toward the
Financial District, representing about 40 percent of the total off-site trips. Trips to the north
(Tribeca), northeast (Civic Center), and west (World Financial Center and Battery Park City)
were fairly evenly distributed, each representing about 16 to 20 percent of the total off-site trips.

In the PM peak hour, there was a lower percentage of trips entering PATH from off-site;
however, the distribution of these trips was similar to the AM peak hour.
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Table 1-6
Pre-September 11, 2001 Off-Site Origins and Destinations of Riders at the

WTC PATH Terminal
Commuters to Lower	 Commuters from Lower

Manhattan	 Manhattan
AM Peak	 PM Peak	 AM Peak	 PM Peak

To/From	 (Exit PATH) (Enter PATH) (Enter PATH) (Exit PATH)

West (World Financial Center	
20%	 17%	 5%	 6%and _Battery _Park _City)

North (Tribeca)	 16%	 21%	 19%	 28%
Northeast (Civic Center) 	 16%	 22%	 62%	 53%

Southeast (Financial District) 	 40%	 32%	 13%	 13%
South: Greenwich South 	 8%	 6%	 1%	 1%

Sources: Port Authority of New York and New Jersey

For those commuting from Lower Manhattan to New Jersey during the AM peak hour, the
majority (62 percent of the total off-site trips) entered PATH from the northeast. Another 19
percent entered from the north (Tribeca); 13 percent from the southeast (Financial District); 5
percent from the west (World Financial Center and Battery Park City); and 1 percent from the
south. A similar pattern of off-site trips was observed during the PM peak hour.

Approximately 5,900 and 5,700 commuters transferred between PATH and NYCT's subways
during the AM and PM peak hours, respectively. The transfer to/from NYCT's WTC Station (E)
was the most heavily used, representing approximately 55 percent of the transfer volume. One-
third of the transfers were between PATH and NYCT's N and R trains, and the remaining 12
percent transferred to or from NYCT's 1 and 9 trains.

THE WTC CONCOURSE

The WTC retail concourse was an important, all-weather link to destinations within and around
Lower Manhattan. Although PATH riders comprised the largest portion of pedestrians using the
concourse during peak hours, thousands of other commuters traversed the facility en route to or
from work. In both the AM and PM peak hours, some 19,000 non-PATH commuters entered or
exited the concourse transferring between NYCT subways, buildings on the WTC site, and off-
site developments.

CURRENT PLANNING CONTEXT

LOWER MANHATTANRECOVERYPROJECTS

Since September 11, 2001, several projects have been planned to redevelop and revitalize Lower
Manhattan. Replacement and enhancement of transportation facilities, office, retail and hotel
spaces, museum and cultural facilities, and open space are essential to the economic success of
Lower Manhattan. Presently, four environmental reviews are being or have been prepared under
NEPA independent of this Project, as described below.

World Trade Center Memorial and Redevelopment Plan

New York Governor George Pataki and New York City's then-Mayor Rudolph Giuliani formed
the Lower Manhattan Development Corporation (LMDC) in November 2001, as a subsidiary of
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Chapter 1: Purpose and Need

the New York State Urban Development Corporation (UDC) which does business as the Emire
State Development Corporation (ESDC), a political subdivision and public benefit corporation
of the State of New York. LMDC will oversee the revitalization and rebuilding of Lower
Manhattan, defined as the areas south of Houston Street.

LMDC is undertaking, in cooperation with the United States Department of Housing and Urban
Development (HUD) and PANYNJ, a World Trade Center Memorial and Redevelopment Plan.
The plan includes the construction of a WTC Memorial and memorial-related improvements, as
well as commercial, retail, and hotel space; museum and cultural facilities; open space; new
street configurations; and -infrastructure improvements at the WTC site and adjacent parcels.

The World Trade Center Memorial and Redevelopment Plan is independent of this Project and is
undergoing a separate environmental review. LMDC is conducting a coordinated environmental
review of their proposed action, pursuant to federal statute, as the recipient of HUD Community
Development Block Grant program funds (42 USC 5304(g)), and as lead agency under NEPA
and the New York State Environmental Quality Review Act (SEQRA) and its implementing
regulations (6 NYCRR Part 617). LMDC published a Generic Environmental Impact Statement
for this project and a Record of Decision was issued in June 2004. Consult the project's website
(www.renewnyc.com) for current information about the WTC Memorial and Redevelopment
Plan.

Fulton Street Transit Center

The Fulton Street Transit Center is a project being proposed by the Metropolitan Transportation
Authority (MTA). The Fulton Street Transit Center (FSTC) will rehabilitate, reconfigure, and
enhance the multilevel complex of subway stations serving nine different lines in the area of
Fulton Street and Broadway. The project will improve platforms, mezzanines, and connecting
corridors, and will provide a new central concourse with an above-grade presence. The facility
has a proposed Dey Street concourse to NYCT's Cortlandt Street Station (R and W) and the
Permanent WTC PATH Terminal. The FSTC is projected for completion in 2008.

The FSTC project is independent of this Project and is undergoing a separate environmental
review by the FTA and MTA. A Draft. Environmental Impact Statement for the FSTC was
published in May 2004 and a Final Environmental Impact Statement was published in October
2004. FTA issued a Record of Decision on the project in Novembr2Qfi4. Consult the project's
website (www.mta.info) for current information about the FSTC project.

Route 9A Project

The New York State Department of Transportation (NYSDOT) is currently considering the
reconstruction of Route 9A south of Chambers Street with either at-grade improvements or a
below-grade bypass for vehicular through traffic. The reconstruction of Route 9A is independent
of this Project and is undergoing a separate environmental review by the USDOT, Federal
Highway Administration (FHWA), and NYSDOT. A Draft Supplemental Environmental Impact
Statement was published in May 2004 and a Final Environmental Impact Statement will be
published in spring or summer of 2005. Consult the project's website (www.route9A.com ) for
current information about the Route 9A Project.

South Ferry Terminal

MTA, in cooperation with FTA, proposes to reconstruct the South Ferry Terminal on the 1 and 9
line. Presently, South Ferry is a loop station with a single platform that can only accommodate
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five-car trains. MTA proposes to replace the loop station with a stub-end terminal having two
tracks and one platform able to accommodate 10-car trains. This project would increase both the
capacity of the South Ferry Terminal and the 1 and 9 line during peak periods. This project is
independent of the Permanent WTC PATH Terminal and is undergoing a separate
environmental review by the FTA and MTA. A Environmental Assessment was published in
May 2004, and a Finding of No Significant Impact was issued in August 2004. Consult the
project's website (www.mta.info) for current information about the South Ferry Terminal.

OTHER D014WTOWNPROJECTS

Before September 11, 2001, several projects were planned downtown that are still under study.
These include commercial and residential buildings at Battery Park City and within the
Washington Street Urban Renewal Area as well as offices, open space, cultural institutions, and
modest commercial development throughout Lower Manhattan.

Federal, state, and local initiatives have been implemented to encourage private development in
Lower Manhattan. The Liberty Bonds program provides federal funds for commercial and
residential development in Lower Manhattan, which has resulted in the conversion or
construction of several new apartment and condominium buildings. LMDC is overseeing
Governor Pataki's short-term capital projects, which include temporary pedestrian connections
across Route 9A, streetscape improvements, security -improvements at the New York Stock
Exchange, the reopening of Millennium High School, and public open space and art.

C. PROBLEM DEFINITION

ECONOMIC RECOVERY

Transportation links have long been critical to the commercial development of Lower
Manhattan. In its early days, Lower Manhattan was the center of the region's sea commerce with
its numerous riverfront ports. As its economy shifted to office-sectors, Lower Manhattan
depended on modes of transportation that would deliver workers to and from the area. Formerly
the Hudson Tubes and now PATH, the transit link between New Jersey and New York was and
is integral to the movement of employees to and from their Lower Manhattan offices. More
recently, employment centers have emerged in Jersey City and Newark. These businesses
depend on PATH to deliver workers from New York City and other points east of the Hudson
River. Furthermore, several major businesses have located facilities in both Lower Manhattan
and Jersey City to allow for office expansion while maintaining a close connection between
company functions on both sides of the River.

A successful economic redevelopment of Lower Manhattan requires the replacement and
enhancement of transportation facilities that were lost or damaged on September 11, 2001. As
described above, current plans, which are independent of this Project, call for the rehabilitation
of vehicular and transit facilities throughout Lower Manhattan. Although these projects would
improve access to and from the area for those commuting to and from New Jersey, none offers
the direct and high-capacity linkage that can be served by PATH and the Permanent WTC
PATH Terminal.

In a survey of 25 executives of major employers located in Lower Manhattan, a Permanent WTC
PATH Terminal was identified as "extremely" important to the future economic health of Lower
Manhattan (Alliance for Downtown New York, Inc., April 2003). As described below, 15
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percent of Lower Manhattan's workforce lived in New Jersey prior to September 11, 2001 kind
the WTC PATH Terminal was the busiest of downtown's transit stations. It is expected that as
the WTC and other sites are developed with future commercial workers, a similar pool of new
employees would be drawn from New Jersey. Thus, a restored and enhanced WTC PATH
facility would be needed to accommodate newly generated demand for employees and their
commute to and from Lower Manhattan offices. If such a facility were not provided, the full
potential of Lower Manhattan's revitalization may never be realized.

RIDERSHIP GROWTH

Lower Manhattan is a vital component of the New York economy. It is second only to Midtown
Manhattan in terms of gross floor area of office space, and it is a growing residential
neighborhood and retail destination.

Prior to September 11, 2001, businesses in the area south of Canal Street employed more than
388,000 workers. Based on 1990 reverse journey-to-work data prepared by the U.S. Bureau of
the Census, approximately 15 percent of Lower Manhattan's workforce commuted from west of
the Hudson River and, as with the majority of workers in Lower Manhattan, transit was their
predominant mode of travel.

The terrorist attacks resulted in the loss of 12 million square feet of office space and 500,000
square feet of retail space south of Canal Street. This physical loss of space coupled with a
general economic downturn resulted in a reduction of 80,000 jobs in Lower Manhattan. As
described above, LMDC and PANYNJ are planning for the redevelopment of the WTC site,
meaning that most of the office space damaged or destroyed on September 11, 2001 will be
replaced by 2015. In addition, a memorial, cultural facilities, and retail space will be constructed
on the WTC site that will attract visitors in addition to the anticipated return of office workers.

Prior to September 11, 2001, proposals had been made for the continued development of vacant
or underutilized sites in Lower Manhattan with various office, retail, and residential projects.
These projects combined with the anticipated return of workers to the area would increase the
future demand for transportation infrastructure.

It is estimated that PATH's daily ridership at the WTC would be 175,000 by 2025, which would
exceed the capacity of the temporary station. Therefore, without this project, the PATH system
cannot adequately support the planned redevelopment of the WTC and the overall revitalization
of Lower Manhattan.

COMMUTING TO LOWER MANHATTAN WITHOUT PATH

As described above, the WTC PATH Terminal was the gateway to Lower Manhattan for some
67,000 daily commuters. It was among the most heavily used transit facilities in the area, and it
offered critical connections to destinations within downtown as well as NYCT subway service
for access to other parts of New York City.

Immediately following September 11, 2001, commuters formerly using PATH's WTC lines
were forced to seek other routes or modes of travel to reach destinations in Lower Manhattan. As
a result, there were substantial ridership increases on Trans-Hudson ferries, uptown PATH lines,
and NJ Transit commuter rail. Although these modes enable commuters to reach Lower
Manhattan, they do not have the capacity or the flexibility to serve as a long-term alternative to a
Permanent WTC PATH Terminal.
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TRANS-HUDSON FERRIES

Following the terrorist attacks, demand for ferry service between New Jersey and Lower
Manhattan increased by more than 100 percent. Ferry operators rushed to respond by
implementing increased peak hour service and new routes. Although ferries served as an
important interim mode of travel for Lower Manhattan's commuters, they would not serve long-
term travel needs between New Jersey and Lower Manhattan:

• Ferries have a much lower capacity than heavy-rail. Thus, numerous additional boats and
services would be required to accommodate the anticipated future transit demand to and
from Lower Manhattan.

Ferries to Lower Manhattan must dock along the Hudson or East Rivers. While the location
of ferry terminals may be convenient for those who work along Water Street and at the
World Financial Center, others must walk much farther to reach interior destinations than
was required with PATH service. Furthermore, most ferry passengers must transfer to one or
more additional modes within New Jersey during their commute. Additional transfers and
longer walks within Lower Manhattan increase the overall commute time and, thereby,
decrease the attractiveness of this mode of travel.

• Ferry service is limited during inclement weather. During heavy rain storms or when the
waters of the Hudson are icy, the ability to maintain ferry service is constrained.

UP TO WN PA TH LINES

Following the destruction of the WTC PATH Terminal on September 11, 2001, many
commuters diverted to PATH's Midtown routes. Once in Manhattan, these passengers would
connect to NYCT subways to reach destinations in Lower Manhattan. As a result, ridership at
PATH's Christopher and 9th Street Stations doubled during peak periods.

Both the Christopher and 9th Street Stations have a limited capacity. Platforms are narrow, there
is only one point of access/egress, and fare zones are too small to serve large numbers of
commuters. To immediately address these problems, PANYNJ had to limit station access during
certain hours. Although upgrades are planned for these stations (see Chapter 8, Section A,
"PATH"), they will not have adequate capacity to support general PATH system growth if a
Permanent WTC PATH Terminal is not constructed.

NEW JERSEY TRANSIT COMMUTER RAIL

Following the terrorist attacks, ridership on NJ Transit commuter rail increased by
approximately 30 percent, requiring additional trains on its routes serving New York's
Pennsylvania Station. Although this additional capacity could accommodate the demand
generated by the absence of PATH service to Lower Manhattan, it precluded certain service
enhancements planned for this system.

For example, NJ Transit recently completed construction of the Secaucus Transfer, which
provides a link between the Northeast Corridor line serving Pennsylvania Station, and the Main
and Bergen County lines that serve Hoboken. Prior to its opening, passengers on several NJ
Transit commuter rail lines would travel to Hoboken and then connect to PATH trains or ferries
to access Midtown Manhattan. With the Secaucus Transfer, these passengers can now connect to
Penn Station-bound commuter trains, resulting in a shorter commute time. Although the project
was completed in summer of 2003, its full opening was delayed until temporary PATH service
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was restored. NJ Transit could not support the increased ridership associated both with diverted
PATH passengers and the Secaucus Transfer. If PATH service is not permanently restored to
Lower Manhattan, it is expected that capacity constraints would exist on NJ Transit, thereby
reducing the utility of the Secaucus Transfer and potentially limiting options for future system
improvements.

Furthermore, NJ Transit and Amtrak share the rail lines that traverse the Hudson River between
New Jersey and Lower Manhattan. Although a second Hudson River Tunnel is currently being
studied, the interim expansion of the NJ Transit system is limited by the capacity of the single
rail tunnel. Thus, if permanent PATH service is not restored to Lower Manhattan, there may not
be additional capacity to support passengers that would be diverted to commuter rail.

LIMITATIONS OF TEMPORARY PATH SERVICE

To expedite the restoration of PATH service to Lower Manhattan, PANYNJ designed and built,
on a fast-track basis, a temporary station. The temporary station was a commitment to restore the
facilities damaged by the terrorist attacks and it was determined to be a catalyst to restore and
redevelop Lower Manhattan by providing commuter service from west of the Hudson River. To
ensure the speedy restoration of PATH service, the temporary station was constructed in
essentially the same location as the pre-September 11, 2001 Terminal. This allowed PANYNJ to
reuse certain infrastructure elements including the 1 and 9 underpass, portions of the retail
concourse, and the NYCT subway station connections that remained on the WTC site.
Furthermore, design documents could be advanced more quickly since track and platform
configurations and other station elements could be constructed based on pre-September 11, 2001
plans. However, to achieve this commitment within two years after the attacks, PANYNJ
compromised certain elements of the pre-September 11, 2001 Terminal with regard to
operational capacity, service amenities, and pedestrian connections.

Because PANYNJ could use as-built plans from the pre-September 11, 2001 Terminal to design
and construct the temporary station, extensive survey work was not needed. Designers could
lock in the station and track configuration both horizontally and vertically. As such, steel
detailing could be expedited and steel sizing accelerated. Since it was intended as a temporary
station, platforms were designed to be removed and not integral to the platform walls; interior
drainage was less than desired since only the outer bay of the station has interior drains; and,
roof insulation was minimal since it was an outdoor facility.

The temporary station has 8-car platforms as compared to the 10-car platforms that were part of
the pre-September 11, 2001 Terminal, resulting in 20 percent less operational capacity. Prior to
September 11, 2001, PANYNJ was studying the extension of stations along its Newark-WTC
route to provide for 10-car train service. These improvements were in response to ridership
levels that were reaching maximum capacity on this route during peak periods.

Some of the infrastructure elements within the station have a limited service life. The vertical
elements, while ADA-compliant, do not provide a sufficient level of service to accommodate
future demand. Escalators from the platform to the mezzanine level and from mezzanine level to
the NYCT 1 and 9 subway line underpass were not provided. The station's design does not allow
for new construction above, as planned for the WTC redevelopment, nor can it easily support
connections to future buildings on the WTC site or other off-site destinations.

To expedite service restoration, the temporary station's tracks and platforms are located outdoors
in the WTC "bathtub." Weather protection is provided, but the station is not fully enclosed and
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is not climate-controlled. Local radiant heating is provided in waiting areas, but many portions
of the station complex are not heated during winter months or cooled during summer months. As
noted previously, the pre-September 11, 2001 Terminal was fully climate-controlled.

The temporary station includes security and fire protection equipment, but advanced passenger
amenities are not provided. The station is ADA-compliant, but its configuration requires four
separate elevator rides to reach street level. Emergency exits are provided, but they lead
passengers either to Church Street or to the WTC bathtub area with access to the street via the
temporary access ramp and a temporary stairway to West Street.

Because construction of the WTC site is ongoing, pedestrian access to the temporary station is
limited as compared to the pre-September 11, 2001 Terminal. All patrons enter and exit at street
level near the intersection of Church and Fulton Streets at the eastern boundary of the WTC site.
Thus, patrons traveling to the World Financial Center must double-back along Vesey or Liberty
Street. The temporary station has connections to NYCT's E, R, and W lines, but access to 1 and
9 trains is not available because NYCT has not yet reopened its Cortlandt Street Station. As
such, two fewer subways are served compared to pre-September 11, 2001 conditions.

P. GOALS AND OBJECTIVES

The Permanent WTC PATH Terminal would be a full-service, regional transportation hub that
would be coordinated with existing and future transportation infrastructure, WTC site
development, and the surrounding area. The Project is needed to reestablish and enhance
transportation facilities and infrastructure that existed at the WTC complex prior to September
11, 2001 and to ensure the long-term accessibility and economic vitality of Lower Manhattan.

EFFECTIVELY RESTORE LONG-TERM PATH SERVICE BETWEEN NEW JERSEY
AND LOWER MANHATTAN

The Project should provide for a facility that maintains a direct transit connection between New
Jersey and Lower Manhattan. It should serve as a long-term, high-capacity facility with
enhanced amenities as compared to the pre-September 11, 2001 WTC PATH Terminal. To
successfully address this goal, the Project must meet the following objectives:

• Accommodate pre-September 11, 2001 PATH ridership;
• Provide for additional capacity at the Terminal to support ridership growth;
• Provide for modern station design with ADA-accessibility, climate control, and station

security; and
• Minimize disruption to temporary PATH service during construction.

ESTABLISH AN INTERMODAL TRANSPORTATION FACILITY IN LOWER
MANHATTAN

The Project should enhance transportation connections to, from, and within Lower Manhattan as
compared to pre-September 11, 2001 conditions. The opportunity to rebuild a PATH facility should
take advantage of connections to existing and future transit infrastructure and should allow for
improved at-grade and below-grade pedestrian connections as compared to the pre-September 11,
2001 and temporary PATH facilities. To successfully address this goal, the Project must meet the
following objectives:
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• Improve street-level visibility and access;
• Provide for adequate and state-of-the-art pedestrian circulation within the facility; and
• Provide for connections to NYCT subways and other major origination and destination points.

PLAN AND CONSTRUCT A TERMINAL THAT WOULD SUPPORT THE
REDEVELOPMENT OF LOWER MANHATTAN

The Project should support the physical and economic recovery of Lower Manhattan, including
proposals for the reconstruction or rehabilitation of other transportation infrastructure, redevelopment
of the WTC site, and construction and occupation of other off-site projects, all of which are
undergoing separate environmental reviews, as detailed above. To successfully address this goal, the
Project must meet the following objectives:

• Construct a facility that is coordinated with the master plan for the WTC site;
• Provide for future connections to WTC buildings and functions, including the proposed memorial;
• Coordinate PATH facilities with other sub-grade uses at the WTC site; and
• Plan and coordinate PATH elements with proposals for the reconstruction of Route 9A, the

Fulton Street Transit Center, and other off-site development.

MINIMIZE ADVERSE IMPACTS TO THE ENVIRONMENT

The construction and operation of the Project should not, to the extent possible, adversely effect the
local and regional environment in the short-term or long-term. The desired alternative would not only
minimize adverse effects but would also provide for the greatest positive benefits to both the build
and natural environment. To successfully address this goal, the Project must meet the following
objectives:

• Reuse existing infrastructure to the extent possible;
• Provide for efficient and environmentally friendly construction techniques;
• Minimize disruption to PATH and NYCT subway service during construction; and
• Provide for "green" and sustainable design.	 *
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Chapter 2:	 Project Alternatives

A. INTRODUCTION

As described in Chapter 1, "Purpose and Need," the Permanent World Trade Center (WTC)
PATH Terminal is one of four projects proposed for funding under the $4.55-billion Lower
Manhattan Transportation Recovery Effort. The federal government is also proposing to fund the
Fulton Street Transit Center (FSTC), South Ferry Terminal, and Route 9A Project in addition to
the Permanent WTC PATH Terminal. These other transportation projects are being sponsored
and evaluated independent of the Permanent WTC PATH Terminal. The federal government,
through the U.S. Department of Housing and Urban Development (HUD), is also proposing to
fund the Lower Manhattan Development Corporation's (LMDC) WTC Memorial and
Redevelopment Plan. Although the WTC Memorial and Redevelopment Plan and the Permanent
WTC PATH Terminal would both occupy spaces on the WTC site, these projects are considered
independent actions under the National Environmental Policy Act (NEPA) process and are
therefore being evaluated and assessed in separate Environmental Impact Statements (EISs).

Project Alternatives for a Permanent World Trade Center (WTC) PATH Terminal were
identified as part of early planning studies conducted by the Port Authority of New York and
New Jersey (PANYNJ) following the terrorist attacks of September 11, 2001, and throughout
this environmental review prncss. This chapter describes the process for developing Project
Alternatives, including a discussion of the overall alternatives development process, a
description of the Preferred Alternatiyeand a review of alternatives considered and el im

i
nated•

from further study.

Three Project Alternatives were advanced through the alternatives development process for
detailed study in the Draft EIS IDEISj, as follows:

• No Action Alternative
• Terminal without Liberty Plaza Connection Alternative
• Terminal with Liberty Plaza Connection Alternative

Since  publication of the DEIS, PANYNJ andETAiiave selected the Terminal without a Liberty
Plaza Connection asthePreferred Alternative for a Perrnanejit WTC PATH Terminal. This
alternative was selected after careful consideration of the public comments received during the
public review process for the DEIS. Not only would th e  Alternative jyieet the gonjs and
objectives oL the proiet. butrovide for substantial improvements over the pre-
September 11, 2001 WT PATH Terminal and the temporary WTC PATH station.

As described in the DEjSthe design of the Permanent WTC PATH Terminal is being closely
coordinated with the other Lower Manhattan recovery efforts described above. To anticipate
potential modifications to this Project that may be necessary to coordinate with these
independent actions, the DEIS identified design options for components of the Terminal.
Specifically, the DEIS described options for the coordination of the Terminal's construction with
other uses on the WTC site, thjocaijnuofyentilationstructures. the coolin g system to be
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rnployed, and the pedestrian connection across Route 9A. Since publication of the DEIS,
PANYNJ has advanced the Terminal's desi gn and has determined that these desi gn options are
no longer needed. As such, this Final EIS (FEIS) identifies the options selected as part of the
Preferred Alternative and describes the options eliminated from further consideration.

This chapter in conjunction with Chapter 3, "Construction Methods and Materials," also
describes the framework for the assessments of environmental effects presented in the technical
chapters that follow. This discussion includes the development of baseline conditions for
analysis, assumptions applied in the analysis of the No Action and Preferred Alternatives, and
the approach to studying cumulative effects. This framework also presents the Environmental
Performance Commitments (EPCs) and environmentally friendly "green" measures that would
be incorporated into the design and construction of the Preferred Alternative to avoid or
minimize potential adverse impacts to the environment.

B. ALTERNATIVES DEVELOPMENT PROCESS

LOCATIONS FEASIBILITY ANALYSIS

While restoring temporary PATH service to Lower Manhattan as described in Chapter 1,
"Purpose and Need," PANYNJ began planning for a permanent facility, including tracks,
platforms, mezzanines, pedestrian concourses, and a terminal building on or near the WTC site.
Not only did PANYNJ intend to restore the capacity and connectivity that existed within the pre-
September 11, 2001 WTC PATH Terminal but also wished to enhance pedestrian connections
through the site and adjacent properties and to create a world-class transportation hub for Lower
Manhattan. To that end, PANYNJ conducted a detailed analysis of alternatives for transit service
between New Jersey and Lower Manhattan. The process that was undertaken is described below.

LOCATIONS FEA SIBILITY ANAL YSIS FRAMEWORK

Planning Constraints

The PATH system operated between New Jersey and Lower Manhattan for almost 100 years
prior to the September 11, 2001 terrorist attacks. Thus, a substantial infrastructure had been built
to support this high-capacity, heavy-rail service. Although the attacks and their resultant damage
severely hindered operations, PATH was able to maintain service at all but two of its stations
(Exchange Place and WTC). Furthermore, PATH's Hudson River tunnels between Exchange
Place and Lower Manhattan were damaged by flooding but were determined to be structurally
sound. New York City Transit's (NYCT) 1 and 9 line, which traverses the WTC site, was also
damaged but was reconstructed on an expedited schedule to restore service within one year of
the attacks. In planning for long-term transit service between New Jersey and Lower Manhattan,
PANYNJ made an early decision not to preclude operations on portions of the PATH and NYCT
systems that remained intact. To that end, PANYNJ's planning was constrained by four
important considerations as described in Table 2-1.

Given these constraints, the only reasonable alternatives would be alternate locations for a
Lower Manhattan PATH terminal.
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Table 2-1
Locations
	

Constraints
Planning Constraint

Re-use Hudson River
tunnels

taintain a heavy-rail syster

Connect to existing tunnel
projections

Construction of new Hudson River tunnels would be time-consuming and expensive and may
have potential adverse effects on the environment. New tunnels would also require right-of-way
that may be outside current PANYNJ jurisdiction. Thus, it was determined that future Trans-
Hudson service should use the existing tunnels between Exchange Place and the WTC site.
Use of the Hudson River tunnels limits the type of service that can be provided because PATH's
infrastructure, fleet, and support systems would not be easily adapted to other types of service.
The Introduction of alternative modes would severely disrupt the remainder of the PATH system.
Use of the Hudson River tunnels requires connections to the PATH projections at the WTC site,
which constrains the alignment within Lower Manhattan. New links to these r projections must
comolv with PATH's svstemwide arade and curvature soecifications.

lain NYCT's I and 9 Ar
train alignment	 I su

FH infrastructure that penetrates through NYCT's I and 9 line must be below the
tracks. Such plans would need to consider the height, depth, and width of these
ns and their potential effects on subway service.

Planning Guidelines

In planning for a permanent terminal, PANYNJ not only desired to restore the facility that
existed before September 11, 2001 but also strived to improve and enhance service to Lower
Manhattan. Chapter 1, "Purpose and Need", outlined the goals and objectives for the Project. In
order to fully assess location options for a Terminal, these goals and objectives were refined into
more specific planning guidelines so as to weigh various benefits and potential shortfalls of the
locations being considered. These planning guidelines are described in Table 2-2.

Location Options

Given the planning constraints described above, PANYNJ identified four sites of an appropriate
size and configuration for a permanent PATH terminal. These locations are shown in Figure 2-1
and are described below.

Location 1, WTC "Bathtub": The WTC "Bathtub" option would restore service in the
location of the pre-September 11, 2001 WTC Terminal by building the tracks, platforms,
and mezzanines in the same location as the temporary PATH station. The platform level
would have a north-south configuration with a loop track arrangement. There would be five
tracks and three 10-car platforms. A terminal building would be constructed at street level,
directly above the platforms and mezzanine, with access from Greenwich Street, and
pedestrian concourses would allow for all-weather access to the World Financial Center,
future buildings on the WTC site, NYCT's Fulton Street Transit Center, and NYCT's WTC
and Cortlandt Street subway stations.

Location 2, Church Street: The Church Street option would be a new facility in the
approximate location of the original Hudson and Manhattan (H&M) Terminal, along the
west side of Church Street between approximately Fulton and Cortland Streets. It would be a
loop station and would have a north-south orientation on the eastern portion of the WTC site
between Church and Greenwich Streets. The proposed plan would be for five tracks and five
10-car platforms. Four of the five platforms would accommodate separate boarding and
alighting operations. A terminal building would be constructed above the platforms and
mezzanine and would have street-level access from Church Street. This location would also
provide for pedestrian concourses with all-weather access to the World Financial Center,
future buildings on the WTC site, NYCT's Fulton Street Transit Center, and NYCT's WTC
and Cortlandt Street subway stations.
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Table 2-2
Locations Feasibility Planning Guidelines

	

Planning Objective	 Description
	Create a world-class,	 The new PATH facility should be integrated with existing and proposed

	

transportation facility in	 transportation infrastructure and other uses but should also have a significant

	

Lower Manhattan	 presence in Lower Manhattan. A desirable location would allow for integration of
sub-grade pedestrian connections with other facilities and for an above-grade
terminal building that enhances the overall experience of PATH customers.

Support the redevelopment 	 The permanent terminal should support the redevelopment of Lower Manhattan and

	

of Lower Manhattan	 Its economic recovery. Although PATH is critical to Lower Manhattan's
transportation infrastructure, a permanent terminal should not preclude other
development on or off the WTC site. A desirable location would allow for the
restoration and enhancement of PATH service but would not hinder other
redevelopment efforts. The objective is to maximize space on the WTC site for
redevelopment.

	

Provide for Improved 	 The permanent terminal should provide pedestrian connections to the facilities

	

pedestrian connections	 previously served by PATH, including NYCT's WTC (E) and Cortlandt Street (1 and
9; R and W) subway stations, Battery Park City, World Financial Center, and future
buildings on the WIC site. The terminal should also connect to NYCT's Fulton
Street Transit Center (2, 3, 4, 5, A, C, J, M, and Z subway lines) and provide for
concourses to serve other destinations based on pedestrian demand In Lower
Manhattan.

	

Minimize impacts to 	 To avoid the commutation problems that existed immediately following September

	

temporary PATH service	 II, 2001, PANYNJ desires not to disrupt weekday, peak-period service at the

	

during construction 	 temporary WTC PATH station during construction of a permanent terminal.
Minimize impacts to the local 	 The blocks immediately adjacent to the WTC site contain some of the area's largest
environment during and after 	 office buildings as well as historic structures, which would be sensitive to disruption,

construction	 displacement, underpinning, or other construction activities associated with a
permanent terminal. Thus, any option that would directly displace businesses would
not be desired.

Enhance pre-September 11, 	 The permanent terminal should maintain the maximum operation of the pre-

	

2001 PATH operations	 September 11, 2001 Terminal of 30 trains per hour. The terminal should also
reduce the cross-flow conflicts that existed previously. Although 5 platforms and 5
tracks would virtually eliminate cross-flow, it was determined that 4 platforms would
greatly improve conditions as compared to pre-September 11, 2001.

Support 10-car PATH trains 	 PANYNJ plans to widen platforms on PATH's Newark-WTC route to support 10-car
trains. Thus, a future terminal should not preclude this long-term operating plan.

	

Provide for advanced	 To prevent future incidents at the WTC site, including the PATH terminal, PANYNJ,
security	 LMDC, Metropolitan Transportation Authority (MTA), and New York State

Department of Transportation (NYSDOT) would provide for integrated, enhanced,
and state-of-the-art security measures within the design of the individual projects.
As such, the physical design of a permanent terminal and the WTC site must
provide for adequate facilities to support security measures such as surveillance,
structural hardening, and truck checkpoints for the protection of Lower Manhattan.

Re-use existing PATH right-	 A location outside the WTC site would require property acquisition and potential
of-ways	 demolition of existing structures, which may increase the cost of the project,

increase the duration of construction, and may have potential adverse impacts on
the local environment. PANYNJ would be less inclined to pursue a location needing
additional right-of-way.

	

Minimize construction cost	 While working to pursue the other planning goals, PANYNJ would desire a location
and duration	 that provides the greatest benefits at a reasonable cost and within a reasonable

construction timeframe.

Location 3, Broadway-Nassau: The Broadway-Nassau option would be a new facility
located east of the WTC site under Dey Street and beneath NYCT's Fulton Street Transit
Center. It would be a stub-end station, meaning that conductors and engineers would need to
change positions within the train to continue service in the reverse direction. The station
would have five tracks and five 10-car platforms. It would be integrated with the Fulton
Street Transit Center and would have street-level access from Broadway, Fulton Street, and
John Street. Convenient, below-grade access to NYCT's 2, 3, 4, 5, A, C, J, M, and Z trains
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would be provided. Connections to NYCT's R and W trains would be via a nevly
constructed concourse under Dey Street. There may also be all-weather connections to the
World Financial Center or the future buildings on the WTC site.

Location 4, Vesey Street: The Vesey Street option would be located in the WTC "Bathtub"
along Vesey Street. It would have an east-west orientation and would form a loop with the
Hudson River tunnels. It would have five tracks and five 10-car platforms. A terminal
building would be constructed immediately above the platforms and mezzanines at street
level with pedestrian access from Vesey and Fulton Streets. Pedestrian concourses would
allow for all-weather access to the World Financial Center, future buildings on the WTC
site, and NYCT's 1, 2, 3, 9, A, C, E, R and W subway lines with a possible connection to the
Fulton Street Transit Center.

LOCATIONS EVALUATION

Fatal Flaws Analysis

Before advancing any design options, PANYNJ conducted an initial screening of the four sites to
determine if any were seriously flawed. It was determined that any location, which 1) would not
provide for adequate PATH operations, 2) would fully disrupt temporary PATH service, or 3) require
major property acquisition and/or demolition of active buildings, would not be consistent with the
overall goals and objectives for the Project identified in Chapter 1, 'Purpose and Need". Using the
planning guidelines described above, PANYNJ established that two locations would not satisfy the
current and future needs of PATH customers as described below.

Location 1, WTC "Bathtub": Location 1 would allow for a maximum operating capacity of 30
trains per hour. It would require some disruption to temporary PATH operations when portions of
the station are upgraded during construction. However, careful staging would maintain service
during peak periods. Since the terminal would be located on the WTC site, property acquisition and
demolition of buildings would not be required. Furthermore, potential business disruption would be
minimal since most construction activities would occur off-street. Thus, Location 1 was carried
forward for further study.

Location 2, Church Street, would allow for a maximum operating capacity of 30 trains per hour. It
would require minor disruption to temporary PATH operations when its tracks are connected to the
Hudson River tunnels, but service could be maintained during peak periods. Since the terminal
would be located on the WTC site, property acquisition and demolition of active buildings would
not be required. Furthermore, potential business disruption would be minimal since most
construction activities would occur off-street. Thus, Location 2 was carried forward for further
study.

Location 3, Broadway-Nassau, would allow for a maximum operating capacity of 20 trains per
hour, which is below the goal of 30 trains per hour. It would require full closure of the temporary
PATH station for several months during construction as the tracks leading to the terminal would
cross those of the temporary station such that the temporary tracks would need to be removed. The
terminal's construction would require the acquisition of property and certain buildings would need
to be demolished. Furthermore, above- and below-ground construction activities would likely
require street closures. This could result in direct displacement of businesses in the vicinity of the
proposed terminal. Because Location 3 failed to meet the operational requirements of PATH, it
was considered fatally flawed.
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• Location 4, Vesey Street, would have a maximum operating capacity of 30 trains per hour.
However, it would require full closure of the temporary PATH station during construction because
the tracks and platforms of the terminal would require the removal of infrastructure from the
temporary station. Since the terminal would be located on the WTC site, property acquisition and
demolition of buildings would not be required, and potential business disruption would be minimal.
Because Location 4 would preclude temporary PATH service during construction, it was
considered fatally flawed.

Detailed Screening Analysis

PANYNJ conducted further analysis for Location 1 (WTC "Bathtub") and Location 2 (Church Street)
to evaluate their consistency with the long-range planning guidelines described above. Since these
locations were similar in terms of many general goals, the detailed screening focused on specific
differences in terms of their construction, long-term operations, and compatibility with redevelopment
efforts for the WTC site.

Construction

PANYNJ prepared cost estimates and construction schedules for the development of a permanent
terminal at Locations 1 and 2 based on preliminary engineering. This analysis showed that the Church
Street option would cost 20 to 25 percent more and would require 7 to 10 percent more time to
construct than the WTC "Bathtub" option.

The differences in construction cost and duration were mainly attributed to the site preparation and
structural underpinning required for the Church Street option. Because the WTC "Bathtub" option is
located in the area of the site that was fully cleared during recovery efforts, little site preparation would
be necessary. The Church Street option is located on a portion of the site that retains five sub-grade
levels (two basement levels of the former WTC complex and the three levels of the old H&M
Terminal). These structures would need to be demolished and debris removed. Furthermore, a new
slurry wall would need to be constructed east of the NYCT 1 and 9 subway line to excavate new PATH
right-of-way between Church, Greenwich, Vesey, and Liberty Streets. Thus, front-end construction
activities for the Church Street option would be longer and more costly than for the WTC "Bathtub"
location.

The WTC "Bathtub" location would be constructed within and above the temporary station, requiring a
complex staging plan to maintain PATH service. Thus, certain activities that could normally be
implemented in a single phase would be spread over multiple stages of construction. Because the
majority of the Church Street option would not directly affect temporary PATH operations, a less
complicated construction phasing plan could be implemented, resulting in a more efficient construction
process than with the WTC "Bathtub" option.

The Church Street option requires new track and tunnels beneath the 1 and 9 line; therefore, extensive
underpinning of NYCT's infrastructure would be necessary. These activities would add to the project
cost, require extensive staging and coordination to minimize disruption to subway service, and prolong
the construction schedule. The )WC "Bathtub" option would require underpinning of NYCT's 1 and 9
subway line for platform and concourse construction, but such activities would be far less intensive than
with the Church Street option.

Operations

Both locations would provide for improved operations as compared to the pre-September 11, 2001
Terminal. However, each would offer certain operating advantages.
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The Church Street option would have two additional platforms as compared to the WTC "Baththb"
location, which would facilitate dedicated loading and unloading activities during peak periods and an
extremely efficient platform circulation. The three-platform configuration of the WTC "Bathtub"
location could not support dedicated loading and unloading. Although the Church Street location would
have superior circulation as compared to the WTC "Bathtub" option, the maximum throughput of both
stations would be 30 trains per hour.

The configuration of the WTC "Bathtub" location allows for better vertical circulation than the Church
Street option. Because vertical elements could be arranged to allow for a diagonal ascension to street
level, the WTC "Bathtub" location would facilitate passenger movements from platform level to
concourse/street level in the desired direction of travel. Since space for the Church Street option is more
constrained, vertical elements would be stacked and arranged in a scissor-style such that some
passengers would double-back within the station complex to maneuver between platform and
concourse/street level. Thus, the vertical circulation of the WTC "Bathtub" option would be more
efficient than the Church Street location.

Each location offers relative proximity to certain destinations in Lower Manhattan. The Church Street
option would be approximately 300 feet east of the WTC "Bathtub" location; thus, it would be one
block closer to the Financial District, the Civic Center, the Fulton Street Transit Center, and NYCT's
Cortlandt Street (R and W) and WTC (E) subway stations. The WTC "Bathtub" location would be
closer to Battery Park City and the World Financial Center. Each location, therefore, offers advantages
for certain riders.

Compatibility with WTC Redevelopment Efforts

The Church Street or WTC "Bathtub" PATH terminal would be one component of the redevelopment
on the WTC site. Any future terminal must not preclude redevelopment efforts, and the most desirable
location would allow planners to achieve the maximum programming of other uses. Furthermore, the
terminal must allow for the enhanced security measures that would need to be incorporated into the
site's design so as to not limit the ability of site developers to provide for enhancements as compared to
pre-September 11, 2001 conditions.

Because infrastructure is required throughout the site to support all of the redevelopment components, it
was determined that the first four levels of the WTC from the bathtub floor would be dedicated to
transportation, utilities, internal circulation elements, and building support. These levels would also
contain the tracks, platforms, and mezzanines for PATH. .Areas above the fourth level would follow a
master plan for the site with programmed spaces for a memorial, cultural facilities, open space, and
commercial uses.

All infrastructure associated with the WTC "Bathtub" option would be on the western portion of the
site, freeing the eastern of PATH elements. This would allow maximum flexibility for
commercial development and the incorporation of mechanical, security, and building servicing
infrastructure required for such development. Furthermore, secured loading and servicing as well as
large retail spaces could be made available in the below-grade spaces on the eastern portion of the
WTC site. With the ability to provide multi-level retail spaces on the eastern portion of the site, major
anchor tenants could be sought such as "big-box" retailers or department stores, which would restore
and enhance the overall retail composition of Lower Manhattan. Because much of the rest of Lower
Manhattan is fully developed, it would be difficult to provide adequate spaces for such retailers off-site.
The above-grade portions of the WTC "Bathtub" option would be within the area of a proposed
memorial, including its headhouse.
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The Church Street option would have PATH elements throughout the WTC site. While the western
portion would only contain the tracks and ancillary facilities, the platforms, mezzanines, concourses,
and terminal building would be located wholly within the eastern portion. Given the "scissor-style"
configuration of a Church Street terminal, safe passenger egress would require that the level of the
terminal's tracks and platforms be higher than for the WTC "Bathtub" location. These below-grade
spaces dedicated to PATH either would preclude or would require that retail, security and other support
services are located elsewhere. Thus, loading areas and parking facilities would be located above grade
or eliminated. If above-grade loading areas were needed, it is likely that they would be accessed from
Greenwich Street because New York City guidelines typically disallow such activities from wide
avenues such as Church Street. These trucking activities would not be sensitive to the memorial zone,
which would be located opposite Greenwich Street. Furthermore, since above-grade loading would
likely require that individual areas be provided in each of the offices towers, ground-level space would
be lost and centralized security could not be provided. Based on preliminary programming for the WTC
site, it is estimated that a total of approximately 15 to 25 percent of the potential on-site retail spaces
would be lost under the Church Street location as compared to the WTC "Bathtub" option.

Construction of commercial towers above a PATH terminal at the Church Street location would require
advanced engineering and a longer schedule to complete. Certain structural elements within the PATH
terminal would be required to support a commercial overbuild, which would reduce the flexibility of
the station's design and the flexibility of the above-grade development. Furthermore, other site uses
within the eastern portion of the site could not be constructed until PATH elements are completed; thus,
the Church Street location may result in an extended timeframe for the overall redevelopment of the
WTC site.

Analysis Results

Table 2-3 compares the results of the detailed screening analysis. Location 1 was determined to be
more desirable in terms of construction because it would be less expensive with slightly shorter
duration. Although intensive coordination would be needed to maintain temporary PATH service, the
WTC "Bathtub" location would allow for simultaneous construction of other projects on the WTC
site. Thus, the schedule for the overall site redevelopment may be reduced.

The Church Street option would allow for superior platform circulation as compared to the WTC
"Bathtub" option; however, vertical circulation would be more difficult. Both locations would have all-
weather connections to NYCT subways, but the Church Street option would be closer to most of the
existing stations. It would also be one block closer to developments within the Civic Center and the
Financial District. However, the WTC "Bathtub" location would have better proximity to the World
Financial Center and Battery Park City.

Generally, the WTC "Bathtub" option would be more compatible with proposed uses on the WTC site.
Certain above-grade portions would need to be integrated with the future memorial. However, this
location would allow for the maximum development potential of other uses, which would enhance the
economic recovery of Lower Manhattan. The Church Street option would not require above-grade
structures within the area of the memorial, but it would hinder sub-grade and above-grade commercial
development on other portions of the site. Furthermore, the Church Street option would have contextual
impacts to the memorial since building servicing, such as truck loading and security would likely be at
street level, and it is probable that spaces beneath the memorial would be needed to support other
buildings on the site.
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Locations Feasibility Detailed Scree]
Location I

Criteria	 WTC "Bathtub"

Construction
Cost	 30% to 35% less expensive 	 30

Duration	 7% to 10% shorter
istructability	 Requires complex staging plan to avoid 	 Requires

disruption to temporary PATH service 	 under)

5
3
,is on

Table 2-3
ing Analysis Results

Location 2
Church Street

to 35% more expensive
7% to 10% longer
xtensive site preparation and
ning of NYCT infrastructure

5.
5,

ow conflicts on I platform
Vertical Circulation

Proximity to Civic Center
Proximity to Financial District
Proximity to World Financial
Center and Battery Park City
Proximity to NYCT Cortlandt

Street Station (1 and 9)
Proximity to NYCT Cortlandt

Street Station (Rand W)
Proximity to NYCT World
Trade Center Station (E)
Proximity to Fulton Street

Transit Center (2, 3, 4, 5, A, C,
J, M, and Z)

Proximity'to World Financial
Center Ferry Terminal

Compatibility with Other
Development

infrastructure and security

One block farther
One block closer

One block farther

One block closer

Certain above-grade elements would be
within the memorial zone; these facilities
could be integrated into the memorial's

design
Allows for more flexibility in above-grade
development and approximately 15% to

25% more on-site retail.

Allows for sub-grade security checkpoinl
building servicing, and goods delivery.

movements to reach street level
One block closer
One block closer
One block farther

No difference

One block closer

One block closer

One block closer

One block farther

Contextual effect it building servicing is
moved to street level. Certain site

elements may be located beneath the
memorial.

Requires spaces that could be
programmed for commercial uses and

reduces the flexibility of site planning and
construction. Could result in a 15% to 25%

reduction in retail space.
Requires at-grade building servicing and
goods delivery; may preclude centralized

The "Hybrid "Option

PANYNJ reviewed the results of the detailed screening analysis to determine locations for the
permanent terminal to be evaluated further. Because PANYNJ recognized certain benefits of both
options, a plan that would accommodate the advantages of both locations was developed. As the
conceptual planning of the WTC site was advanced, it was determined that spaces between Greenwich
and Church Streets could be made available for a PATH terminal, but there would not be sufficient
below-grade space to accommodate new tracks and platforms along Church Street. Thus, PANYNJ
proceeded with a plan that would maintain the tracks and platforms within the WTC "Bathtub" but
would locate the major pedestrian connections and terminal building in the vicinity of Church Street.
Table 2-4 compares the evaluation of this "hybrid" option to the WTC "Bathtub" and Church Street
locations.
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Table 2-4
Comparison of the WTC "Bathtub", Church Street, and "Hybrid" Locations

Location I	 Location 2

	

Criteria	 WTC "Bathtub"	 Church Street	 "Hybrid" Location
Construction

	

Cost	 Lowest Cost	 Medium Cost	 Highest Cost

	

Duration	 Shortest Duration	 Longest Duration	 Medium Duration
Constructability 	 Requires complex staging 	 Requires extensive site 	 Requires site preparation

	

plan to avoid disruption to	 preparation and	 on eastern 	 and

	

temporary PATH service	 underpinning of NYCT	 extensive coordination with
infrastructure	 temporary PATH

Operations

	

Tracks	 5	 5	 5

	

Platforms	 3	 5	 4
Platform Loading and	 Cross-flow conflicts could	 Cross-flow conflicts could 	 Cross-flow conflicts could

	

Unloading	 not be eliminated	 be eliminated on 4 of 5	 be eliminated on I of 4
platforms	 platforms

Vertical Circulation 	 Easily navigable	 More complex with some	 Allows for improved vertical
double-back movements to	 circulation over Location 2

reachstreetlevel

	

Proximity to Civic Center 	 One block farther	 One block closer	 Same as Location 2
Proximity to Financial 	 One block farther	 One block closer	 Same as Location 2

District

	

Proximity to World Financial	 One block closer	 One block farther	 Same as Location I
Center and Battery Park

City
Proximity to NYCT	 No difference	 No difference	 No difference

Cortiandt Street Station (I
and9)

Proximity to NYCT	 One block farther 	 One block closer	 Same as Location 2
Cortiandt Street Station (R

and W)

	

Proximity to NYCT World 	 One block farther 	 One block closer 	 Same as Location 2
Trade Center Station (E)

	

Proximity to Fulton Street	 One block farther	 One block closer 	 Same as Location 2
Transit Center

	

Proximity to World Financial	 One block closer	 One block farther	 Same as Location I
Center Ferry Terminal 

Compatibility with WTC Redevelopment

	

Compatibility with Memorial 	 Certain above-grade	 Contextual effect if building	 Limited effect but would

	

elements would be within 	 servicing is moved to street	 have more below-grade

	

the memorial zone; these	 level. Certain site elements	 infrastructure in WTC

	

facilities could be integrated 	 may have to be located on	 "Bathtub" than would

	

into the memorial's design	 the western 	 of the	 Location 2

	

________________________	 site _beneath _the _memorial
Compatibility with Other 	 Allows for more commercial 	 Requires spaces that could 	 Allows use of below-grade

Site Development	 development with greater	 be programmed for	 levels for commercial uses,
flexibility	 commercial uses and	 building servicing, and

reduces the flexibility of site 	 security but terminal

	

security and planning	 building would occupy
above-grade space

The "hybrid" option would be more costly and more difficult to construct than either the WTC
"Bathtub" or the Church Street options. Because the construction of PATH elements would require site
excavation on some of the eastern portion of the WTC site, the "hybrid" location would carry some of
the construction costs that would be required for the Church Street location. However, construction of
the PATH elements in both the eastern and western portions of the WTC site could be undertaken
simultaneously; thus, the "hybrid" option would have shorter construction duration than the Church
Street. Although the "hybrid" option does not have advantages over the WTC "Bathtub" or Church

2-10



Chapter 2: Project Alternatives

Street locations in terms of construction, the long-term benefits were determined to outweigh these
short-term construction issues.

The "hybrid" option would have the same number of tracks but one additional platform as compared to
the WTC "Bathtub" location and therefore would be an improvement over PATH's pre-September 11,
2001 operations. Upon review and refinement with PATH's operations staff, it was determined that a
four-platform configuration would be acceptable to accommodate long-term ridership demand. The
"hybrid" option would be oriented similar to the pre-September 11, 2001 WTC PATH Terminal such
that patrons would enter the station at platform level west of Greenwich Street but would travel
eastward toward Church Street as they ascend through the complex. However, an additional egress in
the westward direction would be provided to allow better connections to Battery Park City and the
World Financial Center. Thus, in terms of its pedestrian connections, the "hybrid" location would
combine the advantages of both the Church Street and the WTC "Bathtub" options.

The "hybrid" option gives greater flexibility for WTC site redevelopment than does the Church
Street location but allows for the memorial zone to be freed of most, if not all, above-grade
PATH structures. Above-grade and below-grade elements of the PATH terminal could be fully
integrated with commercial development to provide benefits to both uses. Truck loading and
unloading could be accommodated below grade; thereby reducing the adverse street-level effects
of the Church Street location. Furthermore, a terminal building could be located on Church
Street to provide greater visibility for PATH. The hall would be oriented to accommodate the
predominant pedestrian movements to and from PATH.

Since the "hybrid" option combined many of the advantages of both the Church Street and the
WTC "Bathtub" locations, it was determined to be favorable for further study. This option was
advanced into preliminary design and is evaluated as the "Preferred Alternative" in this FEIS. as
described below.

NO ACTIONALTERNATIVE

Under the No Action Alternative, a Permanent WTC PATH Terminal would not be constructed,
and the temporary station would remain in service to the extent nossible. However, as described
in Chanter 1. "Purpose and Need." the temporar y station was constructed with the principal coal
of restoring PATH service to Lower Manhattan as quickl y as possible followin g the terrorist
attacks of September 11, 2001. As such, certain components of the station ma y require
replacement or upgrade to extend its service life beyond the anticipated 2009 opening year of a
Permanent WTC PATH Terminal.

Under the No Action Alternative, PANYNJ would retain temporary PATH service between New
Jersey and Lower Manhattan until either 1) elements of the WTC Memorial and Redevelopment
Plan would preclude operations, 2) the station would not safely accommodate nassenger
demand. or 3) the major elements of the station would exceed their useful service life.

As described in Chanter 5. "Socioeconomic Conditions." the residential and employee
population of Lower Manhattan will increase as the redevelopment of the WTC site and other
projects are completed. These populations will generate new demand for PATH service as
compared to today. As ridership nears the temporary station's design capacit y, PANYNJ would
need to implement operational adjustments to safely accommodate passengers. Two options

2-]]



Permanent WTC PATH Terminal

would be considered to extend temporary PATH service be yond its design capacity—reduced
service and restricted access.

Reduced train service would result in fewer trains enterin g and leaving the station during the
AM and PM commuter periods. As a result, there would be longer headwavs between trains,
which allow the platforms to be cleared of passengers before the next train arrives. Reduced
operations also help the throughput of vertical elements, such as escalators and stairways, by
decreasing congestion. As will be described in Chapter 8, Section A, "PATH," reduced
operations may result in the diversion of PATH customers to other modes of travel to and from
Lower Manhattan.

Restricted access would result in the suspension of enterin g PATH customers at the temporary
WTC station during the AM peak period. A similar o perating plan was enacted at PATH's
Christopher Street Station in the months following September 11, 2001. Restricted access would
prohibit customers wishing to travel from Lower Manhattan to New Jerse y in the morning peak
period from using the system. Thus, these riders would need to seek alternative modes of travel
to reach their destinations. It should be noted that a similar o peration could be implemented,
albeit in the reverse direction, during the PM peak period.

Restricted access eliminates cross-flow traffic within the station complex and results in more
efficient platform operations. Furthermore, vertical elements can operate with a single flow of
traffic in a uniform direction. This increases the throughput of these elements and allows for the
processing of a larger number of passengers.

Although PANYNJ could implement measures to extend the desi gn capacity of the temporary
station, it is anticipated that vital systems within the station would exceed their service life over
the next 20 years. Therefore, without a major infusion of capital, it would be necessarv to cease
operations at the temporary WTC PATH station sometime between 2009 and 2025.

PREFERRED ALTERNATIVE

The Preferred Alternative would result in a new Permanent PATH Terminal on the WTC site.
As described above, this alternative was developed through an evaluation of the benefits and
constraints of two Terminal locations (WTC "Bathtub" and Church Street) on the WTC site,
which was previously described as the "hybrid" location. This alternative combines an above-
grade terminal buildin g and sub-level pedestrian concourses on the eastern portion of the site
with additional pedestrian concourses, tracks, platforms, and a mezzanine on the western portion
of the site. Under this alternative, the Permanent WTC PATH Terminal would have four
levels—platform, mezzanine, concourse, and a street-level terminal building.

Proposed Desigt

Figure 2-2 shows the platform level, which would be located immediately west of NYCT's 1
and 9 train line and atop the concrete slab at the base of the WTC "Bathtub." The platforms and
tracks would have a north-south orientation to complete a loop with the Hudson River tunnels.
Trains would enter the station from the south Hudson River tunnel (Tunnel F) and would exit via
the north tunnel (Tunnel E). With this configuration, PATH trains would enter and leave
Manhattan without chan ging the location of the train's engineer or conductor. Thus, trains could
have a short dwell time at the Terminal.
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The Preferred Alternative would have four platforms (Platforms A through D) and 5 tricks
(Tracks 1 through 5). The four platforms would be long enough to accommodate 10-car trains in
accordance with PATH's lon g-range goal to increase the operational capacity of its system.

Platform A would effectively be a len gthening and rehabilitation of the temporary WTC PATH
station platform that is adjacent to the east slurry wall. It is constrained to its east by the sjiirry
wall and to its west by Track 1. Due to the narrowness of Platform A. it would not provide
sufficient capacity to board and alight trains during peak hours. However, it is being retained as
part of the Preferred Alternative to serve five functions: 1) as a failure mana gement eg
platform: 2) for access to trains stored on Track 1 durin g overnight hours: .3) as a service
platform: 4) for use to alight trains that would end revenue service at the WTC Terminal: and 5)
for staging the movement of trains to Harrison and Journal Square for inspection and repair.

Platform B would effectively be a rehabilitation of the temnorarv WTC PATH Station platform.
It is constrained to the east b y Track 2 and to the west by Track 3. It would serve Hoboken-WTC
trains on Tracks 2 and 3. Platforms C and D would serve Newark-WTC trains on Tracks 4 and 5.
Platform C would effectively be a rehabilitation of the temporary WIC PATH Station platform.
It is constrained to the east by Track 4 and to the west b y Track 5. PATH would allow both
boarding and alighting to Track 4 from Platform C and dedicated boardin g to Track 5. Alighting
from Track 5 would be to Platform D.

Platform A would range in width from 13 to 23 feet. Platform B would be 30 feet wide. Platform
C would be 31 feet, and Platform D would be 30 feet. As described in Chapter 6, "Cultural
Resources" the PATH platforms would have architectural treatments to identify the areas at
which they overlap with the footprint of the former South Tower. Furthermore, Platform D
would contain a glass viewing area atop the portion of the former North Tower that it would
cover.

Each of the four platforms would have multiple vertical circulation elements to move passengers
between the platform and mezzanine levels. As planned, all platforms would contain elevators in
accordance with the Americans with Disabilities Act. Platforms would also contain a
combination of stairways and escalators.

The number and location of stairways and escalators is still being planned for Platform A.
Platforms B and C would have a total of ten stairways and escalators and Platform D would have
a total of 12. Certain structural elements that support the levels above would touch down within
Platforms B and C. As planned. these elements would intersect the center of the nlatform
between two stairways, two escalators, or a combination of stairways and escalators. Because
these structural elements would not intersect Platform D, two additional stairwa ys and/or
escalators would be constructed.

As shown in Fi gure 2-3, the mezzanine level would have a north-south orientation and would be
located directly above the platform level. This level would house fare equipment, vertical
circulation to the platforms and concourse level, and up to approximatel y 5,000 square feet of
retail services, such as newsstands and food stalls. The mezzanine level would have two
entrances/exits to the above concourse level. An east entrance/exit would direct passengers
beneath NYCT's 1 and 9 line to the eastern portion of the WTC site. A west entrance/exit would
direct passengers beneath Route 9A toward Battery Park City and the World Financial Center.

Figures 2-4a and 2-4b show the concourse, which consists of a main level and a balcon y. The
concourse's main level would connect to the mezzanine's east and west entrances/exits via
escalators and elevators and would provide connections to offices and retail on the WTC site and
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FSTC's Dey Street Underpass, and a corridor beneath Route 9A would allow for access to the
World Financial Center. The concourse's balcony level would provide connections to NYCT's
Cortlandt Street (1 and 9. Cortlandt Street (R and W. and WTC (E) subway stations.

Figure 2-5 shows the terminal building, which would be constructed on the eastern portion of the
WTC site alone Church Street near its intersections with Dev and Fulton Streets. It would
provide access from Church Street and proposed elements of the WTC Memorial and
Redevelopment Plan. includin g Greenwich Street and a public plaza. The buildin g would also
provide for natural light to the concourse level.

Ancillary Facilities

The Terminal would include ancillary facilities and systems, such as mechanical roorn
ventilation, communications, emergency egress, and security. Some of the major elements of
this ancillary work are described in the next few paragrapfl.

Prior to Sentember 11, 2001. PATH had two ventilation structures within the median of Route
9A. These vent structures were used for both smoke evacuation and niston relief. Piston relief is
necessary because when trains operate within a fully enclosed structure, they create air pressure
as they move. The structures within the Route 9A median vented this air, thereby reducing the
pressure it would otherwise create with the PATH tunnels and Terminal. These vent structures
also contained evacuation stairs for ëmërgency egress. The vents were 12 feet tall and were
located immediately above the PATH tunnels.

As part of their pro gram to enhance security within and around the WTC site. PANYNJ plans to
reconstruct the ventilation structures to be 40 feet tall. Ideally. the future vents would serve the
combined purpose of piston relief, smoke evacuation, and emergenc y egress, as they did prior to
September 11, 2001. PANYNJ would construct a north ventilation structure within the Route 9A
median above PATH's Tunnel E. The south ventilation structure would also be located within
the median of Route 9A above Tunnel F.

NYSDOT is currently evaluating its plans for the reconstruction of Route 9A. Although
PANYNJ prefers to locate the PATH vents in the future Route 9A median, it may be necessary
to seek other locations (i.e.. within the future Memorial Center) if NYSDOT cannot
accommodate the vents as port of the ultimate design of the roadway. This FEIS identifies the
Route 9A median as the Preferred Alternative for the ventilation structures. If the future clans
for the Route 9A Project mandate an alternative location for the vents. FTA and PANYNJ would
assess the alternative location through the appropriate NEPA process.

In addition to the emergency egress that would be provided via the vent structures. PANYNJ
would construct emergency egress from the Terminal's track/platform and mezzanine levels.
Egress stairways would be located near the north and south ends of the Terminal and would
provide emergency access to Greenwich Street. The Permanent WTC PATH Terminal would
share its emergency egress with the emergency egress for other facilities on the WTC site.
PANYNJ plans to collocate one of these stairways within the proposed Performing Arts Center
on the site's northwest quadrant and the other on the southwest quadrant within a museum or
building that would be part of the WTC Memorial.

PANYNJ would reinforce the roof of the Terminal's east-west pedestrian concourse. The roof of
the Terminal's east-west concourse would also serve as the road bed for the future extension of
Fulton Street between Route 9A and Greenwich Street. The reinforced roof would consist of
hardened, reinforced concrete to enhance the security of the east-west concourse below. The
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Chapter 2: Project Alternatives

actual payingjandcaping, and opening of Fulton Street would beuiidertaken as part of the
WlCMemorial and RedevejpçtPl.

The Preferred Alternative includes for the of the basement walls, which
form the "bathtub" within the WTC site. This work is necessary to ensure the structural intej
of the walls and to suppiffiture redevelopment of the WTC site, including the Permanent
WTC PATH Terminal. As part of the Permanent WTC PATH Terminal's construction
PANYNJ could reinforce the entire west bathtub wall except for portions that wcmkLremain
visible as part of the WTC Memorial. PANYNJ would also reinforce portions of the east bathtub
wall abutting NYCT's 1 and 9 line that were not previousl y reinforQed, If QihrLdevelopment on
the WTC site does not move forward according to current schedules or plans, it may also be
necessary to reinforce portions of the north bathtub wall east QLFreedom Tower and portions of
the south bathtub wall above the existing PATH substation. It is currently estimated that
approximately 30 percent of the required slurry wall repairs would be undertaken as part of the
Preferred Alternative.

Construction of the TerminaL may also require the demolition and excavation of remaining
structures within the eastern portion of the WTC site between NYCT's 1 and 9 line and Church
Street, which includes all portions of the former H&M Terminakihiswork would also support
the future development of the site by others.

The DEIS noted that the removal of portions of the northwest remnant sub-grade structures on
the WTC site may be 	 as part of the Terminal's construction. However, subsequentjQ
the publication of the sub-gradetrutures have
been undertaken as an independent action pursuant to the stipulations of the Programmatic
Agreement preprerIior the WTC Memorial and Redevelopment Plan.

Sustainable Design Elements

The Terminal woiiidincsrnorate the sustainable/"reen" design guidelines bejng_developed by
the agencies Manhattan recovery projects. As described byjhse
measures would include the use of natural lightin g, construction materials specifications, energy -
efficient desjgr , and renewable ener gy sources for heating and cooling.

One of the major suiahiable/"green" desi gn guidelines developed for the PermarientWTC
PATH Terminal is the ability to use a river water system for cooling the Terminal's hejpg1
ventilation, and air conditioning LHVAC) system. RiveLwater cooling was also at the WTCiie
prior to September 11, 2001. The river water cooling system circulates water from the Hudson
River through a central refrigeration plant. The river water would withdraw iheat from the HVAC

stem and then would be returned to the River.

The reuse of the existing Hudson River water intakes and sutfa Isis an economical ançgy
efficient method to provide cpoling=f=o=rthe components of the Permanent WTC PATH Terminal.
The intakes, pumps, outfalls, and associated pipelines tbatatexisted prior to September 11, 2001,
remain largely intact. Furtben-noresince riverwaeroverage, provides lowerupply
temperature than other alternatives, greater energy efficiency during the heat transfer process
would be achieved. Linally. river water cooling reduces theI[erminal's demand on the city's
infrsirurmnre

The river water cooling system is being reestablished as part of the overall redevelopment ofthe
WTC_si1e.te. However, it may not be fully perationaU before components of the Permanent WTC
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PATH Terminal are opened. Therefore. PANYNJ would employ open air-coolin g of the
Terminal's HVAC systems in the interim.

PANYNJ has filed an application with the New York State Department of Environmental
Conservation to renew the State Pollution Discharge Elimination S ystem (SPDES) permit for the
WTC's river water cooling system. This application is being reviewed under an independent
action. In the event that the permit's renewal is substantially delayed. PANYNJ would maintain
the Terminal's temnorary cooling system.

Project Cost

The Preferred Alternative for a Permanent WTC PATH Terminal would cost $2.138 billion.
which is $186 million more than identified in the DEIS. Since publication of the DEIS.
PANYNJ has advanced the design of the Preferred Alternative and has determined that certain
components would be more costly than originally estimated. As a result. the Preferred
Alternative would have a hi gher cost than the "Terminal with Liberty Plaza Connection
Alternative" presented in the DEIS.

A total of $1.75 billion would be funded by the FTA through the Lower Manhattan
Transportation Recovery Effort (see Chapter 1, "Purpose and Need". The remaining $388
million would be funded by PANYNJ through their capital improvements budget. Table 2-5
shows a breakdown of the project cost b y its various components.

Table 2-5

Construction of the Terminal is estimated to begin in 2005. Components of the station, including
platforms, mezzanine, and certain pedestrian connections, would be completed by the end of
2009. The remaining portions would be completed in 2010.

ALTERNATIVES CONSIDERED AND ELIMINATED

PA TH-6 TRAIN CONNECTION

During the scoping process, public interest groups and local elected officials suggested an
alternative that would connect the PATH system with NYCT's 6 subway line. Their proposal
would extend the PATH tracks through the WTC site to a new station beneath Fulton Street
between Greenwich Street and Broadway. Beyond Broadway, a new track would be constructed
beneath Park Place to merge with the 6 line, which currently terminates at NYCT's Brooklyn
Bridge-City Hall Station.

PANYNJ considered their proposal, including subsequent iterations, and determined that a
number of critical construction and operational issues would need to be resolved to make this
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alternative feasible. These considerations would likely delay the completion of this Project and
may also result in substantial alterations to existing and planned transportation infrastructure.

The general engineering feasibility of this alternative was considered, referring to the NYCT's
MW-1 Track Standards and Reference Manual (2002). The criteria considered from this manual
included a 3 percent maximum grade, minimum 530-foot long stations on a tangent alignment,
and the use of spiral transition curves. In order to achieve clearance of existing subway
infrastructure in Lower Manhattan, the 3 percent grade would be exceeded within certain
portions of the alignment. Furthermore, to achieve a 530-foot station beneath Fulton Street,
certain structures may need to be demolished or underpinned. Finally, the alignment of the
connection between PATH and NYCT's 6 line may preclude both a temporary and permanent
PATH facility on the WTC site. To align tracks between the Hudson River tunnel portals and the
proposed Fulton Street station, a complicated curving scheme would be needed, which would
forgo NYCT's requirement for spiral transition curves.

The construction of a new station and tracks beneath Fulton Street would require underpinning
of existing NYCT subway infrastructure beneath the streets of Lower Manhattan as well as
buildings in the vicinity of Fulton Street, Park Row, and Broadway. Underpinning of NYCT's 1
and 9, N and W, A and C, 2 and 3, and 4 and 5 lines would be required. In addition, structural
support for station platforms under Greenwich Street, Church Street, Fulton Street, Nassau
Street, and Broadway may also be required.

The connection between PATH and NYCT's 6 train would require the reconfiguration of the 4
and 5 line, between the Fulton Street and Brooklyn Bridge-City Hall Stations. The proposal
would likely require the reconstruction of the Brooklyn Bridge-City Hall Station to allow for
increased passenger loads and operational changes on the 6 line. Construction may also require
full disruption of 4, 5, and 6 train service to and from Lower Manhattan for an extended period.

NYCT operates the 6 train through a loop formed by an unused station immediately south of the
Brooklyn Bridge-City Hall Station. Similar to the arrangement proposed for the Permanent WTC
PATH Terminal, this loop operation allows the 6 train to reverse direction without repositioning
the train's engineer or conductor. Thus, trains enter and leave their terminal at the Brooklyn
Bridge-City Hall Station with relatively short dwell times, which increases the throughput and
capacity of the 6 line. The unused station, which provides for this loop arrangement, was part of
the original 1904 subway system. Because of its historical and architectural significance, this
station is designated a New York City landmark and is considered eligible for listing on the State
and National Registers. In order to connect PATH and the 6 line, this station would have to be
physically altered, which may adversely affect its historic integrity.

The train cars that operate on PATH and NYCT's 6 line are similar but are not fully compatible.
NYCT recently completed procurement of a new fleet of cars for the 6 train. PATH would need
to upgrade to these same cars to fully integrate the systems.

NYCT operates 10-car trains on the 6 line, and PATH plans to implement 10-car service on its
Newark-WTC line. However, an upgrade to 10-car operations on the Hoboken-WTC line is not
planned at this time. Thus, the integration of PATH and NYCT's Lexington Avenue Local line
may preclude direct service between Hoboken and Lower Manhattan.

The 6 line operates under the oversight of the Federal Transit Administration (FTA), and must
comply with FTA specifications for station and train operations. As described in Chapter 1,
"Purpose and Need," PATH operates under the oversight of the Federal Railroad
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Administration. In order to integrate these systems, PANYNJ and NYCT would need to
consolidate their operating plans under a single federal oversight agency.

Given the above-described constraints of integrating the PATH and NYCT 6 line, this
alternative was not considered to be reasonable and was not carried forward for further
consideration.

TERMINAL WITHLIBERTY PLAZA CONNECTION ALTERNATIVE

The DEIS considered a Terminal with a Liberty Plaza Connection Alternative. Generally. the
Terminal with a Liberty Plaza Connection Alternative would result in the same facility as
described above for the Preferred Alternative. However, it would include an additional
pedestrian connection under Church Street between the WTC site and Liberty • Plaza Park. As
such, the lower concourse corridor shown in Fi gure 2-4a would be extended beyond the WTC
site to serve the subgrade tunnel beneath Church Street. Patrons would ascend to street level
within the western portion of Liberty Plaza. This alternative would not have altered the design of
the platform, mezzanine, and terminal levels, including the connections to subways, buildings on
the WTC site, and the FSTC.

The Liberty Plaza connection was estimated to cost $81 million. Thus the total nroiect cost for
this alternative would be approximately $81 million more than the estimate presented for the
Preferred Alternative.

The analysis presented in the DEIS showed that the Terminal with a Liberty Plaza Connection
Alternative would have more intense and/or a greater number of adverse impacts than the
Preferred Alternative during construction. As compared to the Preferred Alternative, the
Terminal with a Liberty Plaza Connection would result in vibration impacts on a greater number
of historic structures, would result in temporary lane closures and pedestrian diversions on
Church Street, and would have increased emissions and noise levels. In the long term. the
Terminal with a Liberty Plaza Connection would divert pedestrians from street-level to a sub-
grade concourse, which could detract from local businesses, and it would reduce the availability
of open space within Liberty Plaza Park.

During the public review process for the DEIS, public officials and concerned citizens stated that
the Liberty Plaza Connection would adversel y impact community character. A public goal for
the rebuilding of Lower Manhattan has been to revive its retail and to ensure its longevity as a
24-hour community. Citizens and agency officials believed that the diversion of pedestrians
from street-level to the underpass would detract from this goal. Upon further consideration,
PANYNJ decided to eliminate the Liberty Plaza Connection as part of the Preferred Alternative.

The DEIS presented options for the design of certain components of the Permanent WTC PATH
Terminal. As planning has advanced, certain components of the project have been finalized such
that desi gn options could be dropped from further consideration. The following describes the
options previously presented and the outcome of the design process that has occurred since
publication of the DEIS.

STAND-ALONE TERMINAL

The construction of the Preferred Alternative would be closely coordinated with the construction
of elements of the WTC Memorial and Redevelopment Plan. However, a Stand-Alone Terminal
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option was developed to determine the design and cost implications absent elements of the iVlTC
Memorial and Redevelopment Plan. The assumption was that the Permanent WTC PATH
Terminal would be constructed without the adjacent commercial and retail facilities on the
eastern portion fthe WTC site. The only elements of the Memorial and Redeyçjpment
Plan that would advance sjrnnjtaneouslywou1d be the Memorial substructure and Freedom
Tower on the western portion of the WTC site.Thisassumption resulted in three major
adjustments to the Preferred Alternative as described below.

• The interface walls with the retail would be replaced withJkst resistant glass above street
level. Below street level, stand alone walls would be constructed and would be compaiabk
to the walls of an integrate&TerminL

• The terminal building and pdesan concourses east of the 1 and 9 line would bepprted
on anchor slab and Diles rather tban- on the foundations of the future WTC, office

• Construction and operational costs for mechanicals, electrical systmand plumbing would
be higher with a stand-alone Terminal since these functions could bJntegrated with the
retail and commercial uses nfthe WTC Memorial and Redevelopment Plan if constructed
simultaneously.

It would be feasible to construct a stand-alone Terminal, and its cost would be approximately
to 10 percent greater than facility that is coordinated with other construction on the WTC site.
However, the ability to develop retail and commercial facilities subsequent to the Terminal
would be mu-,b more difficult with potentially large jncreases in the time and cost required over
the coordinated aWroach.

A Record of Decision was issued for the WTC M,itarial and Redey Jo met Plan, Generic
Environmental Impact Statement, in May 2004 and LMDC has been develoing_pjans for the
Memorial and uses on the eastern portion of the WTC site. PANYNJ has been working closely
with LMDC to coordinate the subgrade infrastructure to ensure that the construction of the
Preferred Alternative would not preclude future uses on the WIC _site. As such the Permanent
WTC PATH Terminal would be coordinated_with elements of the WTC Memorial and
Redevelopment Plan. However, given that WTC site development- pians may be delayed or may
change over time, PANYNJ may advance certain components of the Terminal as integrated and
others aatand-akne. The FEIS generally considers the benefits and _impacts of an integrated
Terminal; however, where Permanent WTC PATH Terminal elements may be stand-alone to
advance its dsjgn and construction. the potential environmental effects are noted.

ROUTE 9A

NYSDOT is currently undertaking an environmental review for -the reconstruction of Route 9A
from Barclay to Albany StreetsAtpçntNYSDQLj&considering thre_altarniiiv s_for the
roadway: No Action, At-grade, and_ShoitBiypass. Under the No Action Alternative, NYSDOT
would rehabilitate the existing "interim" roadway, which was reconstructed following
September 11, 2001 to upgrade its pavement and landscaping. The 	 grade Alternative would
restore the 	 to its eight-lane, pre-September 11, 2001 condition with modifications-to
accommodate future uses on_ the WIC_site. The third, "Shortypass," alternative would reroute
approximately 75 percent of vehicular through a foiirie sub-grade bypass. A four-lane,
at-grade boulevard would also be constructed to accommodate local traffic and to improve the
pedestrian links between the )WTC site thWorld Financial Center, and BatteryPark City.
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The design of the Permanent WTC PATH Terminal's connection to the World Financial Center
must be coordinated with the outcome of the Route 9A Project. As will be described in Chanter
11, "Infrastructure and Energy." numerous utility lines, including a 66-inch water line, a 78-inch
sewer main, a 48-inch water main, and an 84-duct telephone utility, lie beneath the roadbed of
Route 9A. If a short bypass is constructed. NYSDOT would relocate these utilities to facilitate
their proposed traffic tunnel. This utility relocation would also allow for construction of PATH's
sub-grade concourse. In the event that the No Action or At-grade Alternative for the Route 9A
Project is selected. NYSDOT may not undertake this utility relocation.

As described in the DEIS. PANYNJ considered a pedestrian bridge over Route 9A as an
alternative to the subgrade concourse in the event that utility relocation would not be undertaken
by NYSDOT. However, since publication of the DEIS. PANYNJ has determined that the
uhgrade concourse could be constructed at a lower elevation, which would avoid these utility

lines regardless of the selected alternative for the Route 9A Project. As such. the Route 9A
pedestrian, bridge has been eliminated from further consideration as part of this FEIS.

SOUTH VENTILATION STR UCTURE

The DEIS identified two options for the location of the Terminal's south ventilation structure—
Route 9A median and Deutsche Bank.

Under the Route 9A option, the south ventilation structure would be identical to the north
ventilation structure described above, but it would be located atop PATH's Tunnel F. Like the
north structure, it would serve for piston relief, smoke evacuation, and emergenc y egress.
However, the New York State De partment of Transportation raised concerns regarding the
location of this buildin g given their planned reconstruction of Route 9A. As such. PANYNJ
considered a second option to locate the vent outside the Route 9A right-of-way within the
former site of Deutsche Bank.

Under the Deutsche Bank option. PANYNJ would construct the ventilation system within the
new office tower planned for the former location of Deutsche Bank. The vent would be at a
minimum height of 40-feet above ground and would likely be constructed within a mechanical
level of the future building. Because of the proposed buildin g's distance from the PATH tunnels_
a vent structure at this location would not be collocated with emer gency egress. Therefore,
PANYNJ would need to provide for an emergency stairway with access from the planned piza
adjacent to the office tower or within the north or south sidewalk along Liberty Street. As such,
this option would result in additional PATH structures and may increase the overall project cost.

Subsequent to the publication of the DEIS, PANYNJ has selected the Route 9A o ption for the
south vent as the Preferred Alternative and will coordinate its design with the selected
alternative for the Route 9A Project.

C. ANALYSIS FRAMEWORK

ASSESSMENT OF PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

BASELINE CONDITIONS

The terrorist attacks of September 11, 2001 have resulted in unique conditions under which to
evaluate the potential environmental effects of planned projects as prescribed by NEPA. In a
typical setting, an EIS considers the effects of a new or expanded project in comparison to a
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future condition absent the proposal. The Permanent WTC PATH Terminal, however, would
essentially be a replacement of a facility that existed prior to the attacks.

As described in Chapter 5, "Socioeconomic Conditions," the terrorist attacks resulted in the loss
of more than 12 million square feet of office space and the relocation of some 80,000 jobs to
other parts of the metropolitan area. As a result, today's demand for certain infrastructure and
services in Lower Manhattan is much reduced from pre-September 11, 2001 levels. However,
other sensitive uses may be more vulnerable to adverse environmental affects following the
terrorist attacks than would have been the case prior to September 11, 2001. To fully investigate
the potential for future impacts, the technical analyses that follow consider two baseline
conditions to formulate future scenarios for the Project Alternatives.

Pre-September 11, 2001 Baseline

The pre-September 11, 2001 baseline condition reflects the built environment in Lower
Manhattan prior to the terrorist attacks. The pre-September 11, 2001 baseline is used for the
evaluation of potential future long-term environmental impacts and for the preparation of
appropriate mitigation measures.

Because the terrorist attacks resulted in drastic differences in the physical and social
characteristics of Lower Manhattan, the current environment in Lower Manhattan does not
reflect the level of activity that existed prior to September 11, 2001. The planned redevelopment
of Lower Manhattan would result in the replacement of much of the real estate and infrastructure
that was lost, resulting in increased trips to the area. However, it is anticipated that the
environment in the vicinity of the Permanent WTC PATH Terminal could continue to support
the level of activity that existed before September 11, 2001. Therefore, the quantified analysis of
future impacts and mitigation is based on a theoretical comparison that assumes the terrorist
attacks had not occurred, in order to evaluate the future condition when Lower Manhattan has
truly recovered and continues to grow.

The pre-September 11, 2001 baseline condition precludes the federally sponsored redevelopment
and recovery projects in Lower Manhattan since it is assumed that the terrorist attacks had not
occurred. Therefore, the future conditions developed based on the pre-September 11, 2001
baseline does not include the following projects:

• WTC Memorial and Redevelopment Plan;
• Route 9A;
• Fulton Street Transit Center; and
• South Ferry Terminal.

However, other real estate development is assumed to have been constructed whether or not the
terrorist attacks had occurred. These projects, therefore, are accounted for in the future
conditions based on the pre-September 11, 2001 baseline.

Post-September 11, 2001 Baseline

The post-September 11, 2001 baseline condition reflects the current environment in Lower
Manhattan. This scenario considers the loss of the WTC and transportation infrastructure as well
as changes in employment and land use resulting from the terrorist attacks.

Because the revitalization of Lower Manhattan would take more than a decade to complete, the
post-September 11, 2001 baseline condition is used to project future conditions in the interim
(construction period and opening year) analysis years presented in this EIS. It also considers the
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of Lower Manhattan, including the $4.55
1 to its use in projecting construction and
the design year conditions without PATH

other recovery efforts would be pursued

numerous projects planned for the redevelopment
billion transportation recovery projects. In addition
design year conditions, this scenario is applied to
service under the No Action Alternative, since the
independently.

ANALYSIS YEARS

To assess the potential impacts of the Project Alternatives, this EIS considers three analysis
years—construction period, opening year, and design year. The basic framework for these
analysis years is described below.

Construction Period

PANYNJ estimates that construction of the Permanent WTC PATH Terminal would begin in
summer 2005, concurrent with other sub-grade work for the redevelopment of the WTC site. The
platform and mezzanine levels and portions of the pedestrian connections could be completed in
2006, while remaining portions of the complex would be done in phases between 2007 and 2009.
The EIS considers the potential environmental effects throughout the 2005 to 2009 construction
period. However, to estimate peak construction period conditions, a critical analysis year of 2006 has
been selected. Chapter 3, "Construction Method and Materials," presents the methodology for
selecting this critical analysis year.

Opening Year

Construction activity at other sites in Lower Manhattan would continue after the Permanent WTC
PATH Terminal is fully operational in early 2009. Due to concerns about cumulative effects and
potential changes in pedestrian travel associated with the Project Alternatives, an analysis of the 2009
opening-year conditions is included.

Design Year

Typically, the analysis of impacts associated with a transit facility also anticipates future conditions
approximately 20 years hence, also known as the design year. The design year varies from the initial
year of operation because it anticipates future development that might increase transit demand and
behavioral changes that may result in varied patterns of travel. For consistency with analyses being
conducted for other downtown transportation projects and regional forecasts prepared by the New
York Metropolitan Transportation Council (NYMTC), this EIS considers a 2025 design year for the
Permanent WTC PATH Terminal.

THE FUTURE COMMON TO ALL ALTERL'JATIVES

A "Future Common to All Alternatives" has been developed for each of the analysis years described
above. The Future Common to All Alternatives projects conditions in these various analysis years
independent of the Permanent WTC PATH Terminal and provides a base to analyze, assess, and
mitigate potential adverse impacts of the No Action, and Preferred Alternatives. The Future Common
to All Alternatives considers planned or proposed initiatives that will have direct or substantial
indirect effects on development patterns and transportation access to, from, and within Lower
Manhattan. The Future Common to All Alternatives also considers known changes in local, state,
and federal regulations that may affect this Project's potential to generate impacts as compared to
today.
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PR OJECTALTERNA TIVES

No Action Alternative

As described above, the No Action Alternative would require that PANYNJ continue the use of the
temporary WTC PATH station beyond 2009, but because of certain limitations, it is anticipated that
the PATH operations between New Jersey and Lower Manhattan would need to be suspended at
some point before 2025. To assess the potential impacts of this alternative, this EIS considers that the
temporary station would continue operations in 2009 (opening year) but that there would be no
PATH service to Lower Manhattan in 2025 (design year).

Preferred Alternative

A detailed analysis of the potential impacts of the Preferred Alternative is presented in all of the
technical chapters of this EIS.

ASSESSMENT OF CUMULATIVE EFFECTS

The Preferred Alternative for the WTC PATH Terminal would be part of the larger redevelopment of
Lower Manhattan that includes transportation and development projects being sponsored by both
public and private groups. Although funded and planned separately, these projects would have a
cumulative effect on the character and quality of Lower Manhattan and the region as a whole both
during and after construction. Recognizing the potential impacts of such large-scale development in a
relatively small geographic area, the FTA developed a framework for the analysis of cumulative
effects for their Lower Manhattan recovery projects being reviewed under NEPA.

This framework ensures that findings presented within the individual environmental documents for
the federally sponsored projects in Lower Manhattan are based on a consistent baseline condition and
analysis approach. Therefore, the analysis of both the potential impacts attributed directly to the
Permanent WTC PATH Terminal and those that may result cumulatively are based on guidance
developed by the FTA and the sponsors of the Lower Manhattan Recovery Projects. The following
describes the framework that was developed and its application to the evaluation of the Permanent
WTC PATH Terminal.

FEDERAL GUIDANCE

A Memorandum of Understanding (MOU) was prepared jointly by the Federal Emergency
Management Agency, the FTA, the Federal Highway Administration, HUD, the New York State
Urban Development Corporation (Empire State Development Corporation) and its subsidiary
LMIDC, the U.S. Coast Guard, EPA, the U.S. Army Corps of Engineers, the U.S. Fish and Wildlife
Service, and the National Marine Fisheries Service in August 2002. This MOU formalized the
commitment among the listed Federal agencies to coordinate and accelerate the review of projects
under NEPA. The MOU applied to projects developed and/or funded as a result of the September 11,
2001 terrorist attacks. The MOU specified the role of the participating government entities and
defined procedures and commitments to ensure a comprehensive yet expeditious environmental
review process under NEPA.

To further the federal coordination established by the MOU, the FTA Lower Manhattan Recovery
Office published its Approach to Cumulative Effects Analysis for the Lower Manhattan Recovery
Effort in July 2003. This document provides guidance for the sponsoring agencies being funded from
the $4.55-billion Lower Manhattan Transportation Recovery Projects. The principal features of the
coordinated analysis are:
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• Promoting efficient project delivery and environmental stewardship,
• Advancing each project independently, but in a coordinated manner, and
• Focusing attention on critical environmental factors.

The approach promotes environmental stewardship through the proactive evaluation of
environmental factors and includes measures to streamline the review and project delivery. The
coordinated approach will ensure consistency between projects through a consistent set of analysis
assumptions and methodologies for all of the transportation recovery projects. As a project advances
through the NEPA process, its analysis and any identified impacts will be incorporated into the
documentation of later projects to ensure a consistent, up-to-date, and comprehensive evaluation of
potential cumulative effects.

To expedite the environmental review process, the study of cumulative effects will focus on subject
areas that are prone to potential adverse effects. The federal partners and local project sponsors have
coordinated to identify five key areas with the highest potential for adverse cumulative effects: access
and circulation, air quality, noise and vibration, cultural and historic resources, and economic factors.
The local project sponsors coordinated with the FTA and EPA to develop consistent methodologies,
assumptions, data sources, and impact criteria for the evaluation of impacts under each of the five
cumulative effects subject areas.

The temporary waiver of most transportation air quality conformity requirements provided by Public
Law 107-230 allows for these projects to proceed without a full conformity determination. To meet
obligations set forth with the conformity waiver, the framework recognizes the need and value of
interagency consultation and is consistent with the enhanced interagency consultation procedures set
forth during the transportation conformity waiver period.

ENVIRONMENTAL ANALYSIS FRAME WORK

In response to the federal guidance provided by the FTA, the governmental entities involved with the
recovery efforts in Lower Manhattan have developed an environmental analysis framework
Appendix ])= 	framework was prepared by LMDC, MTA, NYSDOT, and PANYNJ, in cooperation
with the FTA and interested Federal agencies. The framework was used by LMDC, MTA, NYSDOT,
and PANYNJ for the preparation of environmental documentation for each of their recovery projects.
Local Project Sponsors will be introduced to this framework, as appropriate, when additional federally
sponsored recovery projects are identified and prioritized.

The framework considers the regulations set forth by the Council on Environmental Quality (CEQ) and
accounts for the guidance of the State Environmental Quality Review Act (SEQRA) regulations, the
New York City Environmental Quality Review (CEQR) Technical Manual, industry best practices, and
public input.

The framework consists of the following components:

• Green Design, Green Construction, and Sustainable Design Principles;
• Construction Environmental Protection Plan;
• Public Involvement and Governmental Entities Coordination Plan; and
• Baseline Assessment of Resources and Coordinated Cumulative Effects Analysis Approach

Green Design, Green Construction, and Suwtainability Principles

The Project Sponsors for the Lower Manhattan Recovery Projects have developed a common set of
Environmental Performance Commitments (EPCs) that they will each undertake such as design
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elements, construction techniques, and operating procedures that will lower the potential for adv&se
environmental impacts.

Unlike a typical NEPA process, which responds to potential impacts with appropriate mitigation, the
EPCs provide specific measures for the avoidance and reduction of potential impacts in advance of the
environmental review process (see Annendix I). These EPCs incorporate design features and
construction practices to preserve the capacity of the local environment and successfully allow for the
development of all of the Lower Manhattan recovery projects. Table 2- =6 shows the EPCs that were
formalized by LMDC, MTA, NYSDOT, and PANYNJ in Seotember 2003.

Each project sponsor would implement the EPCs through specific actions identified in its public
involvement and governmental entities coordination plan, construction environmental protection plan,
design documents, and contracts.

The EPCs established a general guidance for developing green design and sustainability principals to
reduce the demand for and use of resources during construction and once projects would be operational.
Subsequently, PANYNJ has outlined preliminary sustainable design guidelines for the Preferred
Alternative, which will continue to be formalized as the Project's design advances.

Principals and actions were organized into six component areas: urban considerations, site, water,
energy, materials, and indoor environment. These guidelines are consistent with criteria contained in the
NYCT Environmental Guidelines, the U.S. Green Building Council, Leadership in Energy Efficiency
(LEED) Guidelines 2. 1, and requirements of New York State (NYS) Executive Order 111, "Green And
Clean State Buildings And Vehicles," which direct State agencies to be more energy-efficient and
environmentally aware, and the NYS Green Building Tax Credit (Chapter 63 of the NYS Laws of
2000), which promotes environmentally sound building practices through a package of tax incentives.

Urban Considerations

For urban considerations, the design guidelines support development in existing urban areas, the
development of public transportation by linking inter-modal systems, promote regional mass
transit, increase bicycle access, facilitate pedestrian pathways, and improve neighborhood air
quality by reducing back-up of traffic into neighborhood streets. To implement these guidelines,
PANYNJ would support the existing infrastructure by exceeding a minimum development
density, integrate the use of public transportation by providing access to NYCT subway and
buses, and provide the services and support to facilitate pedestrian movements.

Site

PANYNJ would integrate water, material, and energy resources to optimize the utilization of all
resources on site. The project would implement a storm water management plan to collect storm
water from site surfaces and implement a filtration structure in conjunction with the Water
Management Plan. Pollution prevention would also be in place to control site erosion. PANYNJ
would integrate existing slurry walls, bathtub excavation, elements of the temporary PATH
station, and utilities for re-use in the new site development. PANYNJ would also study
opportunities for "waste to reuse" for food, paper, metal, and construction waste. To reduce the
effect of the urban heat islands phenomena, PANYNJ would provide green infrastructure, along
with albedo surfaces to mitigate thermal loading of site surfaces and building roofs. Light
pollution would be minimized by reducing sky glow, glare, and light trespass.
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Table 2-6
Environmental Performance Commitments

Technical Area	 Proposed Commitments

	Air Quality	 Use ultra low sulfur diesel fuel in off-road construction equipment with engine horsepower (HP)
rating of 60 HP and above.

Where practicable, use diesel engine retrofit technology In off-road equipment to further reduce
emissions. Such technology may include Diesel Oxidation Catalyst or Diesel Particulate Filters,

engine upgrades, engine replacements, or combinations of these strategies.

Limit unnecessary idling times on diesel powered engines to 3 minutes

Locate diesel powered exhausts away from fresh air intakes.
Control dust related to construction site through a Soil Erosion Sediment Control Plan that

includes, among other things:
a) Spraying of a suppressing agent on dust pile (non-hazardous, biodegradable);

b) Containment of fugitive dust;
c) Adjustment for meteorological conditions as appropriate.

	

Noise and	 Where practicable, schedule individual project construction activities to avoid or minimize

	

Vibration	 adverse impacts.

Coordinate construction activities with projects under construction in adjacent and nearby
locations to avoid or minimize impacts.

Considercondition of surrounding buildings, structures, infrastructures, and utilities where
appropriate.

Prepare contingency measures in the event established limits are exceeded.

	

Cultural and	 Establish coordination among projects to avoid or minimize interruption In access to cultural
Historic	 and historic sites.

	

Resources	 Initiate public information and involvement outreach with sensitivity to local cultural resources.

Identify public information outlets that will receive and provide current information about access
during construction.

Consult with the New York State Office of Parks, Recreation, and Historic Preservation and the
New York City Landmarks Preservation Commission regarding potentially impacted, culturally
significant sites. Monitor noise and vibration during construction at such sites, as appropriate.

	

Access and	 Establish a project-specific pedestrian and vehicular maintenance and protection plan.

	

Circulation	 Promote public awareness through mechanisms such as: a) signage; b) telephone hotline; and
c) Web site updates.

Ensure sufficient alternate street, building, and station access during construction period.

Regular communication with New York City Department of Transportation and participation in
its coordinated construction efforts.

Economic Effects	 Coordinate with LMDC, Downtown Alliance or other entities to minimize residential and retail
Impacts as required through: a) relocation assistance, as applicable, to persons to businesses
physically displaced by the project; and b) focus on essential business and amenities to remain

In Lower Manhattan.

Add appropriate signage for affected businesses and amenities.

	

Design for the	 Energy Efficiency/Renewable Energy

	

Environment	 Enhanced Indoor Environmental Quality

Conserving Material and Resources

Environmentally-friendly Operations & Maintenance

Water Conservation and Site Management

Waste Management and Recycling (including during construction)

Water

PANYNJ would incorporate sustainable water principals by providing on-site collection of
storm water and treatment of waste water. Where practicable, the project would use reclaimed
water for toilet flushing, cooling tower makeup, and landscape irrigation. PANYNJ's measures
to improve water use to reduce the burden on municipal water supply include efficient water
fixtures, automatic controls, and waterless urinals.

will
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Energy

Energy conservation is another component to sustainable development that PANYNJ would
implement. Optimizing of energy use would consist of premium efficiency motors, superior
insulations, and sensors on light fixtures. Another "green" principal PANYNJ would incorporate
is to utilize site-generated and/or purchased renewable energy for a portion of total energy use.
PANYNJ would reduce emission of ozone-depleting chemicals by specifying that building
systems have zero levels of chlorofluorocarbon refrigerants and use only insulation materials
that do not contain chlorine-based gases. PANYNJ would also institute an independent authority
to execute a commissioning plan, which would comprise design phase reviews, contractor
submittal reviews, functional testing, training, operations and maintenance reviews.

Materials

A key component to sustainable development is material management in construction. The
"green" design principals for material management include a comprehensive materials
management plan, construction waste management, material reuse, recycled content of the
material, proximity of manufactured material to project site, wood certification, and agricultural
materials. PANYNJ would develop a comprehensive materials management plan to optimize the
use of materials and to reduce waste generation to landfill. This plan would reduce the travel
distance for building products and systems. PANYNJ would coordinate with other uses on the
site to maximize recycling and to provide a centralized recycling facility.

Indoor Environment

Indoor environmental quality would be enhanced with the following sustainability principals:
indoor air quality performances and monitoring, daylight and outdoor views, reduction of
contaminants from materials, chemicals and particulates, acoustics, and thermal comfort.
PANYNJ would implement an Indoor Air Quality Management Plan that includes architectural
and HYAC design strategies to establish high indoor air quality and provide a plan. for a
permanent monitoring system with centralized controls to supply feedback on ventilation
performance and the resultant concentrations of carbon monoxide, carbon dioxide, and volatile
organic compounds (VOCs) in accordance with the NYS Executive Order . 111, Article
19.638.7(d)(1). PANYNJ would also implement a Materials Management Plan to minimize use
of materials with high levels of VOCs and other toxic characteristics. PANYNJ would
implement a facility for system default to 100 percent outside air, where practicable, and in
balance with energy conservation. PANYNJ would incorporate natural lighting into the terminal
building and concourses to reduce demand for artificial illumination. An ambient lighting system
would be coordinated with day lighting strategy for flexible illumination.

PANYNJ would provide a plan to reduce potential noise and vibration from mechanical
equipment in conformance with the recommendations of the American Society of Heating,
Refrigerating, and Air-Conditioning Engineers Applications Chapter 46 Design Guidelines.
PANYNJ would provide a plan to manage air flow, moisture, and thermal energy and use an
integrated system to monitor and control air temperature in each zone.

Construction Environmental Protection Plan

As the design and environmental review of the Permanent WTC PATH Terminal is advanced,
the PANYNJ will provide a detailed outline of the EPCs and any other procedures to be
implemented to protect sensitive resources that may be affected by the project's construction.
This plan will describe how the initial condition of the resources will be assessed, how the
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construction work will be implemented to avoid or minimize impacts, and how the project will
be monitored during construction. The plan will use the best available information from the
ongoing construction coordination process for projects in Lower Manhattan and a shared
projects inventory being developed by LMDC. The plan will also provide for an effective means
of disseminating current information to the public and other developers.

Public Involvement and Governmental Entities Coordination Plan

As per the framework, PANYNJ will maintain on going communication with the community at-
large (including environmental groups, interested governmental entities, and the general public)
and they will be involved as the Project is advanced through the design and construction process.

PANYNJ has developed a public involvement plan that has and will continue to guide the
outreach for the Permanent WTC PATH Terminal EIS (see Chapter 18, "Agency Coordination,
Process, and Public Participation"). A key goal of this plan is to communicate potential impacts
during construction and to coordinate with other projects in the vicinity to avoid, or at least
minimize, adverse effects on the environment. As the process continues, this plan will be
updated to identify a protocol for 1) addressing comments received during the construction
phase; 2) communicating appropriate current information to the public, including implementa-
tion schedules; and 3) means and measures of on-going coordination with other projects. The
process will build on an existing construction coordination protocol among parties already
involved in rebuilding Lower Manhattan.

Baseline Assessment and Coordinated Cumulative Effects Analysis Approach

The framework establishes the components of the baseline assessment and coordinated
cumulative effects analysis to be used for the Federal Transportation Recovery Projects. These
parameters have been applied not only to the study of cumulative effects but also to the analysis
of potential impacts resulting directly from the construction and operation of the Permanent
WTC PATH Terminal. The guidelines specifically addressed in the framework are as follows:

• Each Project Sponsor will address cumulative effects, as applicable, as part of its
independent project-specific environmental review process.

• The baseline to be used for the No Build comparison required under NEPA will be pre-
September 11, 2001 conditions.

• The baseline used for assessment of construction-related impacts for each project will be
adjusted, where appropriate, to reflect anticipated conditions at the time of construction.

• Project Sponsors will share appropriate information, databases, and documentation of the
baseline and forecasted conditions.

• Each Project Sponsor will apply a consistent approach for the evaluation of cumulative
effects focused on the five following resources: Air Quality (including the Enhanced
Procedures during the Transportation Conformity Waiver Period); Pedestrian and Vehicular
Access and Circulation; Historic and Cultural Resources; Noise and Vibration; and
Business/Economic Interests

• The geographic area for analysis will be the area of Lower Manhattan south of Canal Street
but, where appropriate, the geographic area may be adjusted for specific resources.

2-28



Chapter 2: Project Alternatives

• Each Project Sponsor will adhere, at a minimum, to the set of common EPCs to lower the
potential for adverse environmental impacts, thereby lessening the potential for each project
to contribute to overall adverse cumulative effects.

• As each project matures through the NEPA process, the findings of the project will be
incorporated into the cumulative effects analysis for the projects that follow it. As such, the
project on which findings have been issued will constitute an existing condition for the
cumulative effects analysis of the next project.

The "Methodology" sections of Chapters 4 through 14 of this EElS detail the specific data
sources, study areas, and criteria applied to the assessment of potential impacts associated with
the Preferred Alternative. The approach to the evaluation of cumulative effects is further
described in Chapter 15, "Cumulative Effects."

Since publication of the DEIS, PANYNJ has coordinated with NYSDOT and MTA to refine the
EPCs and other mitigation commitments identified in the environmental documents for the
Lower Manhattan Recovery Projects. As such. PANYNJ and MTA have a greed to additional
measures to minimize or miti gate air quality emissions, noise, and vibration during th e
construction of their projects. These measures are described in more detail in Chanter 9. "Air
Quality" and Chanter 10. "Noise and Vibration."

Furthermore, on November 22, 2004, New York State Governor George E. Pataki si gned an
Executive Order creating the Lower Manhattan Construction Command Center (see
Appendix fl. The Command Center will administer the construction of project's within Lower
Manhattan' that either 11 have a construction value of more than $25 million: 2 require
governmental actions or permits or: 3 require work within a Cit y or State street or highway.

The Command Center will coordinate community information, construction lo gistics, utility
coordination, environmental compliance and safety. and diversity and equal opportunities in
employment. The Command Center will be managed by an Executive Director to be appointed
by the Governor and the Mayor of the City of New York. The Mayor will also appoint a Director
of City Operations to act as a liaison between the Command Center and City officials. An
Executive Committee, to be chaired by the Executive Director, will be appointed to facilitate
communications between the Command Center, the Lower Manhattan Project Snonsors. and
other key city and state departments and agencies. Chanter 3. "Construction Methods and
Materials" provides a more detailed description of the roles and functions of the Lower
Manhattan Construction Command Center.

As described in Chapter 18. "Process, Agency Coordination, and Public Participation." the

construction of the Permanent WTC PATH Terminal moves forward. As the owners of the WTC
site, PANYNJ will maintain close contact with LMIDC, MTA. and NYSDOT as their efforts
move forward. In addition. PANYNJ will continue to coordinate with the project's Section 106
consulting parties on issues rel ating to archaeolo gical and historic resources, and they will
continue their outreach with project stakeholders and community groups to report on the
project's progress.	 *
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A. INTRODUCTION

This chapter describes the activities required for construction of the Preferred Alternative for a
Permanent World Trade Center (WTC) PATH Terminal. The potential environmental impacts
that may result from construction and any required mitigation measures are detailed in Chapters
4 through 14 of this Environmental Impact Statement (EIS).

The purpose of this chapter is to develop a framework for the analysis of potential impacts from
the construction of the Preferred Alternative. At this time, design of the project is still ongoing,
and will continue to evolve. Similarly, planning for construction of the project will also evolve.
Therefore, while the actual construction process may differ somewhat from the scenario
discussed below, the analysis methods have been conservatively developed to maximize the
potential for construction-related impacts. Specifically, it has been assumed for concurrent
construction activities that the peaks will overlap and cumulatively affect air quality, noise, and
traffic conditions to a higher degree than what is likely to occur. Therefore, any measures
required to mitigate these impacts would then be sufficient for any number of possible future
construction scenarios.

B. NO ACTION ALTERNATIVE

Under the No Action Alternative, it is assumed that construction activities associated with the
WTC Memorial and Redevelopment Plan, the Fulton Street Transit Center, South Ferry
Terminal, the Route 9A Project, and certain private developments would occur on or near the
WTC site as described in Chapter 15, "Cumulative Effects." As such, certain modifications may
be required to maintain temporary WTC PATH service and to ensure the safety of PATH riders
as construction occurs around and above the station complex. Furthermore, it is assumed that
specific plans to maintain and protect temporary PATH service and any required modifications
to the station in support of other area developments would be undertaken by the respective
project sponsors.

As described in Chapter 2, "Project Alternatives", minor construction may be required within
and adjacent to the temporary station to extend its service life through the opening year, but such
activities would be similar to station maintenance that occurs on a regular basis throughout the
PATH system. Generally, the effects of this maintenance are anticipated to be far less than those
with the construction of a Permanent WTC PATH Terminal since the activities described below
for the Preferred Alternative would be far more intense.

C. PREFERRED ALTERNATIVE

The DEIS presented a construction schedule and phasing plan developed in October 2003. This
plan was prepared as part of the coordinated efforts for the cumulative effects analysis

3-1



Permanent WTC PATH Terminal

framework for the Lower Manhattan recovery projects. The phasing plan presented in the DEIS
consisted of 6 Elements as follows:

• Element 1: Permanent Tracks, Platform Conversion, Mezzanine, and Concourse
Construction:

• Element 2: Tunnels under 1 and 9 Line;
• Element 3: Route 9A Connection:
• Element 4: Liberty Plaza Connection;
• Element 5: Excavation/Deconstruction of the temnorarv PATH station: and
• Element 6: PATH Terminal Building.

As noted in Chanter 2. "Project Alternatives," the Liberty Plaza Connection is not being
proposed as part of the Preferred Alternative. Therefore. Element 4 of the phasing plan described
in the DEIS has been eliminated in this FEIS. Furthermore, since -publication of the DEIS,
project engineering and design have progressed allowing for a more refined assessment of the
construction schedule and phasing. The anal ysis in the DEIS assumed construction would begin
in the first quarter of 2005, but it is now anticipated to start in the thirduuarter of 2005.
Furthermore, the DEIS analysis of construction impacts assumed a more fast-tracked approach
with the majority of construction activities occurring in 2006. Based on current engineerin g data
design considerations, and coordination issues with other separate undertakin gs on the WTC
site, the construction activities would be more evenly distributed through 2006. 2007, and 2008.
Since the analysis in the DEIS was based on a higher level of activity than is currently pronosed.
the corresponding construction-related impacts are higher than what is now expected.
Assumptions in the DEIS regardin g construction scheduling and phasing have not been revised
for the FEIS, as they represent the maximum predicted noise levels and pollutant concentrations
that could possibly occur under the most aggressive construction schedule. Mitigation measures
developed with respect to these maximum predicted levels would be even more effective under a
less aggressive construction schedule.

This section presents the construction schedule and phasing for the Preferred Alternative as
currently proposed. Section D. "Construction Analysis Framework" describes the construction
scenario that was originally developed for the DEIS and is used in this FEIS to assess potential
impacts and to recommend mitigation.

SCHEDULE

Construction of the Preferred Alternative is comprised of five major elements, within which
there are stages to be performed concurrently or sequentially. As shown in Figure 3-1, these five
construction elements would occur from approximately Jul y 2005 through early 2010. However,
the major comnonents of the Terminal are expected to be operational in 2009.

During all elements of the project, construction workers and supervisors would arrive on site
either in personal vehicles or via mass transit. A limited amount of parking would be available
on-site and would primarily be used by supervisors arriving in light trucks. Other workers
arriving by private vehicle would park off-site. Heavy and light trucks would be present during
demolition and construction stages throughout all elements; however, the number and type of
trucks would vary between elements.

Generally, the hours of construction would be Monday through Saturday from 7 AM to 6 PM in
one 10-hour shift. A 10-hour work shift was assumed not only for the construction of the
Preferred Alternative but was also assumed for analyses prepared for the World Trade Center
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Memorial and Redevelopment Plan. The proposed hours of construction are consistent with New
York City construction guidelines.

In some cases, it may be necessary to conduct construction activities at night, particularly when
temporary lane closures would be needed or to coordinate and stage activities for the daytime
shift. These nighttime activities would be limited throughout the construction period and would
have fewer staff than the daytime shift. These nighttime activities would be required to meet the
New York City Noise Control Code (NYC Administrative Code Title 24 §201 et seq.), which
does not allow for activities that would exceed specific noise criteria.

CONSTRUCTION ELEMENTS

For descriptive purposes, the construction process for the Preferred Alternative is divided into
five elements. Prior to or during construction of the Preferred Alternative, the bathtub walls
surrounding the western portion of the WTC site will require permanent reinforcement and
stabilization to protect the Preferred Alternative from extensive infiltration of water from the
Hudson River and potential flooding. All or part of this bathtub reinforcement and stabilization
work may be done as part of the Permanent WTC PATH Terminal project. Following is a brief
description of each of these project components.

NORTH/SOUTH TEMPORARYA CCESS

Beginning in late 2005. PANYNJ would construct temporary access to the temporary WTC
PATH station. As currently planned, the temporary gccess would be located on Vesev or Liberty
Street or both and would allow for the continued use of the temuorary station as construction of
the Permanent Terminal proceeds. The temporary access would be maintained until the Terminal
Hall and other permanent street-level entrances can be provided. The duration for the
construction of this element is 15 months.

EAST- WEST CONCOURSE

During this phase. PANYNJ would construct the east-west pedestrian connection throu gh the
WTC site. This phase also includes the construction of the east-west connection beneath Route
9A and of the headhouse adj acent to the World Financial Center. The portion of the connection
beneath Route 9A may be constructed by NYSDOT using—cut-and-cover methods or by
PANYNJ with mining. If NYSDOT pursues a short-bypass alternative for the Route 9A Project,
then they would construct the east-west concourse in tandem with their construction of the
roadway tunnels. If NYSDOT pursues an at-grade alternative for Route 9A_ then the east-west
concourse would be constructed at nearly the same elevation by PANYNJ: however, the tunnel
would be mined with spoils removed from within the WTC site or from a shaft near the World
Financial Center that would eventually provide the vertical connection between the concourse
and the street-level headhouse. The full duration for the east-west concourse construction is 36
months.

The hardening of the roof of the east-west concourse, which would eventuall y become the road
bed of Fulton Street between Route 9A and Greenwich Street would occur durin g this element
The hardening of roof would involve the laying and reinforcement of high density concrete.
Upon comuletion, the hardened road bed would serve as staging for the construction of Freedom
Tower, which is being undertaken independent of the Preferred Alternative for the Permanent
WTC PATH Terminal. The road bed would be prepared for street traffic as part of a separate
undertaking.
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PLATFORM D, ARCHCOLUMNS-  AND TEMPORARY UNDERPINNING

This element of construction involves the preparation work needed to maintain PATH operations
as components of the Permanent Terminal are construction. It includes the laying of a temporary
Track 6 and the permanent Platform D within the WTC "bathtub." The temporary track is
needed to allow for continuous PATH operations as other tracks are reconfigured for use in the
Permanent Terminal. Platform D provides access to trains usin g Track 6 and is, therefore, the
first permanent platform to be constructed. Track 6 would be removed once PATH service can
be fully restored on Tracks 1 throu gh 5. During this phase of construction, the column supports
for the Terminal's arches would be placed. Also, temporary underpinnin g of the 1 and 9 Line
would be undertaken to support the later widening of the passagewa y between the mezzanine
level and the concourse level. The total duration of this element is 20 months.

PERMANENT PLA TFORMS. TRACKS. AND MEZZANINE

This component of construction includes the major structural and finishing work for the platform
and mezzanine levels of the Permanent Terminal. It includes placement of the structural arches.
mezzanine construction, the underninning of the 1 and 9 Line and construction of the
passageway   between the mezzanine and concourse levels, the lengthening and up grade of
Platforms A, B. and C. the completion of Platform D. and the construction of PATH's
ventilation structures in the median of Route 9A. The total duration for this phase of
construction is 45 months.

Grouting beneath. the existing NYCT 1 and 9 subway tunnel would be performed from within
this tunnel to protect the existing subwa y tunnel from the subsequent excavation work. Grouting
is used in soft soil to stabilize surrounding soils as a tunnel is excavated. In this case, a machine
would be used to stabilize the surrounding soils by injecting cement or a similar material to form
a hard tunnel shell. It would involve the use of comnressed air operated drill rigs and grout•
pumps.

Excavation and tunneling beneath the subway would occur from the west bathtub and proceed
east. Tunneling would be accomplished via conventional mining techniques (e.g., shield with
hand or mechanical excavation) and would require removal of existing piling supporting the
subway tunnel and replacement with new piles/foundations. Spoils would be removed via the
existing ramp to Liberty Street or by lifting to the surface with a crane and skip box.

Demolition of temporary and construction of the permanent tracks, platforms,' and mezzanine
would occur alternatin g between northern and southern portions of track, platform, and
mezzanines. To maintain train service and passenger safety and access, only one half (either the
northern or southern half) of the platform would be demolished and converted, then the second
half would follow. This stage of activity would continue until all tracks and platforms are
converted. All work would occur within the west bathtub of the WTC site with access from the
existing ramp from Liberty Street. No street closings are anticipated for this work to take place.

Two ventilation structures with emergency egress would be constructed as part of the Preferred
Alternative. The north ventilation structure would be below and within the median of Route 9A
near the projection of PATH Tunnel E. Similarly, the south ventilation structure would be within
Route 9A above Tunnel F. This construction would also involve the installation of fans.
Estimated duration for construction of the ventilation shafts is approximately 6 months. The vent
structure construction would be undertaken in coordination with NYSDOT.
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WTC PATH TRANSIT HALL

This element consists of construction of the PATH terminal building, which includes the
construction of all sub- grade and above-grade levels, the north-south pedestrian concourse, and
the Terminal's mechanical and support systems. A nreliminarv estimate for the duration for the
construction of the building area is 42 months, from late 2006 through earl y 2010. Lane closings
on Church Street may be required for materials delivery and for the erection of nre-fabricated
trusses and for the structural steel framing.

MATERIALS DELIVERY AND SPOILS REMOVAL

The vehicles, primarily trucks, needed to deliver materials for construction activities and remove
demolition debris would be required to adhere to established site ingress and egress truck routes.
For access to the site, trucks arriving and departing would use Route 9A, Broadway, Liberty
Street, Church Street, and Barclay Street (see Figure 3-2).

The staging of materials would generally occur within the WTC site or along Vesey and Liberty
Streets, which would remain closed to vehicle access during the construction period. At limited
times during the Project's construction, it may be necessary to stage materials on Church Street,
which would require temporary lane closures. PANYNJ and its contractors would coordinate
such activities with the New York City Department of Transportation.

Excavation and demolition of existing site infrastructure and remaining soil would result in the
removal of spoils throughout the construction period. As described in Chapter 12, "Contamina-
ted Materials," these spoils would be removed from the site by licensed handlers and would be
tested prior to disposal in accordance with U.S. Environmental Protection Agency, New York
State Department of Environmental Conservation, and New York City Department of Environ-
mental Protections guidelines and policies. Spoils would be deposited in a licensed facility.

ENVIRONMENTAL PERFORMANCE COMMITMENTS

As discussed in Chapter 2, "Project Alternatives," PANYNJ has committed to a series of
common Environmental Performance Commitments (EPCs) as part of the Environmental
Analysis Framework for Federal Transportation Recovery Projects in Lower Manhattan. Actual
requirements and specifications implementing the commitments will be set forth in PANYNJ's
design and contract document.

As described in the DEIS, the project sponsors developed a framework for construction
coordination, which included several working groups to address issues that have been identified
in the individual environmental documents for the Lower Manhattan recovery projects and to
implement the EPCs. The sponsors established a Schedule Working Group. a Logistics Working
Group, a Traffic Workin g Group, and a Standards Workin g Group. Through this coordinated
approach to the construction of individual projects, the project sponsors strove to meet or exceed
the EPCs and to investigate and remediate issues and concerns that could arise during the
construction process.

Since the publication of the DEIS. Governor Pataki established, by way of an Executive Order,
the Lower Manhattan Construction Command Center (see Appendix II. This entity will
coordinate the construction of the Lower Manhattan Recovery Projects but will also coordinate
any other construction projects in Lower Manhattan with a value in excess of $25 million
through 2010. The Command Center will have an Executive Committee consisting of.
representatives from the various project sponsors and other key state and local agencies. The
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Command Center and its Executive Committee will be mana ged by an Executive Director, who
was appointed in February 2005.

As stated in the Executive Order, the functions of the Command Center will be:

• "Coordinating the work of the participants in the rebuilding process and ensuring that the
construction in Lower Manhattan proceeds as scheduled b y mediatin g conflicts in schedules
and street and site access between construction projects, a gencies, and the Lower Manhattan
Community:"

• "Coordinating nrotocols, contract requirements and activities outside of individual project
limits through planning on a daily basis throu ghout construction for government agencies,
develoners, construction managers, general contractors, and contractors;"

• "Coordinating construction projects to minimize inconvenience for residents, worker
pedestrians, vehicles, and commuters:"

• "Ensuring that the Lower Manhattan area remains neat, clean and orderly throughut
construction;"

• "Communicatin g with residents, businesses, and the general public through a
communications director working with each agency's communications and public Outreach
personnel; providing a central focus on issues critical to the local community and the
construction industry, by coordinating initiatives, public outreach, and information:" and

• "Utilizing technology to facilitate coordination of nrojects."

Although the Command Center and the Lower Manhattan Project Sponsors may further refine
the EPCs as construction moves forward. PANYNJ has already committed to specific measures
to mitigate potential impacts resulting from the project's construction. As noted in Chanter 2,
"Project Alternatives." the EPCs address five categories as follows:

• Economic Conditions:

• Cultural Resources;

• Access and Circulation;

• Air Quality; and

• Noise and Vibration.

Chapter 5, "Socioeconomic Conditions." Chapter 6, "Cultural Resources," Chanter 8, Section B,
"Vehicular Traffic and Parking," Chanter 9. "Air Quality." and Chapter 10. "Noise and
Vibration." describe these commitments. plans for their implementation, and their anticipated
benefits to local conditions during the construction period.

PANYNJ will also ensure that its EPCs are met independent of the Lower Manhattan
Construction Command Center. Coordination and circulation plans will accompany the Project's
design documents, and the project's contract documents and construction specifications will
include the EPC requirements for contractors and specific measures to monitor these
commitments as construction moves forward.

D. CONSTRUCTION ANALYSIS FRAMEWORK

As described above, the DEIS presented a construction analysis framework developed through a
coordinated effort with the sponsors of the Lower Manhattan recover y projects in October 2003.
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Chapter 3: Construction Materials and Methods

This framework considered the peak period of activit y (2006) when four elements of the
Terminal would be in simultaneous construction. The Liberty Plaza Connection was one of the
four elements assessed for the peak construction year in the DEIS. Since the Preferred
Alternative does not include theLiberty Plaza Connection, this element is dropped from the
construction analysis framework for this FEIS. Furthermore, although the current nhasin and
schedule of the Preferred Alternative varies somewhat, the anal ysis framework presented in the
DETS reflects a more aggressive schedule and is considered a reasonable yet conservative
framework to evaluate potential impacts and mitigation.

The assessment of potential impacts due to project construction requires the development of a
framework that reasonably simulates, both temporally and spatially, those activities that may
adversely affect the adjacent environment. To develop this framework, a critical analysis year is
first selected. For construction projects that extend over multiple years, a critical year is
identified to isolate the greatest potential for adverse effects. In the case of the Preferred
Alternative, the peak period of construction activity would occur in 2006. Generally, the
assessment of impacts in the critical or peak construction year results in an analysis and
mitigation that would also alleviate adverse effects in other years of the construction period
since activities on and near the Preferred Alternative would be less intense than in the critical
analysis year. For each stage of construction, a peak condition is developed that replicates the
daily activities that may be encountered for each stage. These activities include the type and
location of construction occurring, a roster of construction equipment on site, the hours of
operation for each equipment type, and a quantification of the numbers of trucks providing
material or demolition transport. It is also necessary to develop estimates of construction worker
vehicle trips even though these are not expected to occur in the peak analysis hours but may be
substantial over a 24-hour period. Once these activities are detailed over the individual
construction stages, an analysis scenario can be developed that is used as input to the traffic, air
quality, and noise impact assessments.

CRITICAL ANALYSIS YEAR (2006)

For the Preferred Alternative, 2006 has been selected as the critical analysis year. During most
of that year major work on three elements (Elements 1 through would be occurring
simultaneously. While work on Element 5 would be beginning at the end of 2006, construction
activities on Elements 1 and 2 would be nearly complete. Therefore, the peak activities
associated with Element S would not overlap with those of the first three elements. A detailed
description of the work for Elements 1 through a follows.

Some construction activities may occur sequentially and some may occur simultaneously to
increase efficiency and progress. The movement of heavy and light trucks would be a daily
recurring activity throughout the duration of each stage of each element (i.e.., trucks to and from
the site). On the other hand, some construction activities specific to each element (i.e., spoils
removal, concrete pouring, and underpinning) would occur in stages and would not overlap, as it
may be necessary to complete one activity before proceeding to the next. Additionally, one
process or section of an element (e.g., reinforced steel installation) may be finishing while
another is beginning in another area of the same work zone (e.g., pouring concrete). The analysis
takes this into consideration by developing a reasonable number of concurrent activities for the
impact assessment.

The average daily truck traffic numbers represent each vehicle counted once. It is assumed that
the vehicles (i.e., numbers shown) would make one trip in and one trip out of the site (i.e.,
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round-trip). Truck trips have been assumed to be evenly distributed throughout the day because
the major truck generators, like demolition and concrete pouring, would require staging
throughout the day at a more or less even pace as work proceeds.

As stated above, the work week would be six days, and a work day would be one 10-hour shift
between the hours of 7 AM and 6 PM. However, the construction equipment is assumed to be
operating a maximum of nine hours per day. Additionally, the total number of employees
arriving at the site includes those arriving in personal vehicles as well as employees traveling via
mass transit to the site. Although some activity may occur outside the assumed 10-hour shift
during certain times of the construction period, these activities would employ far fewer 'workers
and implements of equipment than the daytime shift. Thus, the daytime, 10-hour shift is
considered a conservative scenario for the evaluation of potential construction-period impacts.

It is assumed that each material delivery truck (e.g., concrete, steel) would idle for approximate-
ly one-half hour per day (i.e., 5 percent of the 10-hour day).

DESCRIPTION OF CONSTRUCTION ELEMENTS

The following section describes in greater detail the construction activities in Elements 1
through 3. Figure 3-3 shows the areas in which the elements would take place and generally
where the construction equipment would operate on site.

Element 1 - Permanent Tracks, Platforin Conversion, Mezzanine and Concourse Construction

Element 1 would take place in the central portion of the site (see Figure 3-3). This element
consists of constructing a temporary track to add to the existing five tracks, then demolishing
temporary platforms and mezzanines and installing structural steel and reinforcing steel/concrete
for new platforms and mezzanines. Demolition activities would take place for one-half month
(i.e., 10 days) to prepare half a platform section for construction. The construction of the new
platforms/mezzanines would involve the installation of reinforcing steel, concrete, and structural
steel. The time required to complete one-half of a platform would be approximately three
months. While each activity (e.g., placement of reinforcing steel) may only take a total of 30
working days, it may be spread out over the entire three-month cycle. Including demolition, the
entire stage would last approximately 3.5 months. There would be two periods, each 3.5 months
in duration, per stage and three stages for a total of six periods and 21 months.

While the exact pattern of construction is not known at this time, it has been assumed for the
environmental analysis that all construction activities could be occurring simultaneously. Table
3-1 presents the number of trucks,jor each stage of this element. The table shows both the
number of daily trucks required for an activity and the assumed number for the environmental
impact assessment (i.e., the peak trips). As shown, it has been conservatively assumed that both
demolition and construction are occurring on the same day. Only the trucks related to
mobilization are not included in the peak trips, since it is not possible for mobilization to occur
concurrently with the other activities. The maximum number of concurrent daily truck trips
during demolition in Element 1 is estimated at 16 trips while construction would require an
estimated 71 trucks. As shown in the table, the majority of the heavy-duty trucks coming to the
site are related to the demolition and concrete pouring. Since demolition activities only occur for
10 days over the 3.5-month cycle, a total of 87 trucks (light- and heavy-duty) could only be
reached on a small number of days, if at all.
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Chapter 3: Construction Materials and Methods

Table 3-1
Element 1 - Summary of Oft-Site Construction Activity

Activity	 Peak Daily Irucics	 Average Daily Trucks.

Demolition
Debris Removal*	 5/day	 3/day
Service Trucks	 3/day	 2/day
Light Trucks	 8/day	 6/day
Construction
Concrete*	 50/day	 2/day
Reinforcing Steel* 	 1/day	 1/day
Structural Steel*	 4/day	 1/day
Service Trucks	 3/day	 2/day
Light Trucks	 13/day	 11 /day
Total	 87/day	 28/day
Note:
* Heavy trucks would be used for these activities.

The equipment usage for the demolition and construction activities has also been conservatively
estimated. Table 3-2 presents a roster of equipment that would be used for the demolition and
construction activities. These tables also show the number and types of equipment in use for
peak days and the number of days in a year that each piece would be operating. It is important to
distinguish between the peak days and the annual usage since some air pollutants, notably
particulates and nitrogen dioxide, have an average annual standard that will be assessed in the
impact analysis. The peak days will be used for the short-term (i.e., 8- and 24-hour averages) air
quality and noise assessments, while the annual numbers will be used for the long-term
standards (30-day and annual average). The maximum number of days that a piece of equipment
would be used in a year is 288, which represents a six-day work week. A 48-week work year has
been assumed to account for holidays and inclement weather conditions.

All of the equipment needed for the demolition, placement of reinforcing steel, pouring of
concrete and erection of structural steel is included in these tables. As shown, a wide range of
equipment would be employed for the various construction elements. Some equipment types
(e.g., crane) are used in most activities while others are specific to an individual activity (e.g.,
concrete pump).

Element 2— Tunnels under 1 and 9 Line

Element 2 consists of tunneling and underpinning of the 1 and 9 subway line at three locations,
each labeled in Figure 3-3. Activities in this element include underpinning of the subway tunnel
(six months), excavation and removal of spoil material (six months), and placement of steel and
concrete within the excavated tunnel (eight 'months). The total duration of this element is 20
months. Underpinning would occur slightly ahead of excavation and spoil removal followed by
the placement of concrete and steel to complete the activity. Since all three types of work
occurring in this element could be performed in multiple locations, and given that this work
could be performed together, all three activities could occur simultaneously during a typical
work day.
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Table 3-2
Element 1 - Summary of On-Site Construction Activity

Equipment	 Quantity

Air Compressor for Impact Wrenches 	 2
Air Compressor for Pavement Breakers 	 I

	

Concrete Pump	 I

	

Crawler Crane	 I

	

HI-Lift (forklift) 	 2
Hydraulic All-terrain Crane	 I

Hydraulic Excavator with Hoe Ram 	 I
Hydraulic Excavator with Thumb	 I

	

Impact Wrenches	 20
Pavement Breakers	 4
Welding Machines	 2

Workers in Private Vehicles during Demolition 	 Siday
Workers in Private Vehicles during Construction 	 il/day

Table 3-3 presents the number of trucks needed for each stage of Element 2. The maximum
number of peak daily truck trips during construction is estimated at 16.

Table 3-3
Element 2 - Summary of Off-Site Construction Activity

Peak Dal

Spoil Removal*	 6/day	 2/d
Underpinning*	 1/day	 lid

ConcreteiSteel*	 2/day	 lid
Service Trucks*	 2/day	 1/d

Light Trucks	 5/day	 3/d
Total	 16/day	 8/d

Note:
* Heavy trucks would be used for these activities.

As previously discussed, the grouting operations for the underpinning would occur from within
the subway tunnel. This activity would occur during late-night or weekend periods to minimize
the effects to subway operations. The grouting is used to control the flow of soil and/or
groundwater during the subsequent excavation stages. Concurrent with grouting, the internal
framing for the subway structure would be reconstructed and socketed into bedrock with
caissons. Temporary sheet piling would also be installed before excavation begins.

The staging for the tunneling work and placement of the concrete/steel structural elements would
occur in the west bathtub. Tunneling would proceed east in a step-wise fashion. After grouting,
underpinning and dewatering are completed for a section, the tunneling would proceed and
material would be excavated and removed. As the tunneling progresses, the structural elements
(i.e., concrete and steel) would be installed in the previously excavated tunnel space. Once the
tunneling is complete, finishes would be installed.

Table 3-4 shows the types and quantity of equipment that would be used for this element.
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Table 3-4
Element 2 - Summary of

On-Site Construction Activity

Air Operated Grout Drills

Concrete Pumo

Crawler Crane	 I
Hi-Lift (forklift)	 2

Backhoe or Boom Cutter for Tunnelin q 	2
Machines

Workers in Personal Vehicles	 I	 /day

Element 3 - Route 9,4 Connection

Element 3 would take place in the northwestern portion of the site (see Figure 3-3) This element
consists of tunneling under Route 9A for the pedestrian concourse under this roadway. Under the
short ass alternative for Route 9A, excavation would employ cut and cover construction
methods beneath the existing roadway.

As described previously, the methods employed to construct the Route 9A connection depend
unori the alternative selected for the Route 9A Project. Under the short-b ypass alternative,
NYSDOT would construct PATH's connection on behalf of PANYNJ. SDOT would use cut-
and-cover methods and would incorporate the excavation of PATH's connection with their
construction efforts for the roadway tunnels. If the at-grade alternative is selected for Rout9A.
then PANYNJ would construct the concourse beneath Route 9A by mining.

The cut-and-cover method of construction would result in the maximum predicted imnacts on
traffic circulation and noise as compared to mining: thus, these chapters consider the cut-and-
cover method for the evaluation of impacts. The potential impacts on air qualit y vary depending
upon the construction method; therefore, the anal ysis presented in Chapter 9. "Air Oualjty,
considers both methods of construction.

Furthermore, the short-bypass alternative for the Route 9A Project requires relocation of utilities
in the vicinity of the roadwa y; however, these utilities would not be relocated if the at-grade
alternative is pursued. Although utility relocation is not required in the proposed location of
PATH's Route 9A connection, it is described below as part of the coordinated cut-and-cover
method.

It is anticipated that the structure would be completed in two halves. If the Route 9A short
bypass is selected as the alternative in this location, the cut-and-cover excavation would be
integrated for the two projects. Basically, the ceiling of the concourse would become the floor of
the short bypass.

Due to the amount of existing deep utilities, piles, timber cribbing and other obstructions in the
eastern portion of the planned concourse area, a slurry wall would be used to create the
temporary excavation. For the remaining portions of the concourse the excavations would be
created with interlocking piles that can be grouted to form a watertight seal.

The construction of the concourse under Route 9A would be staged to minimize the disruption to
the World Financial Center and the existing roadway. Shallow utilities would be temporarily

3-11



Permanent WTC PATH Terminal

relocated and/or protected in-place until construction is complete in that area. Once the utilities
have been relocated, the excavation work would begin. As the work progresses, the walls of the
excavation (i.e., either slurry or interlocking piles) would be laterally supported by internal
bracing. The concourse would be constructed as a separate box within the temporary excavation.
Each portion of the concourse would have to be bulk-headed until the next portion is constructed
and the two can be connected. Once completed, the excavation would be backfihled and work on
the other half (e.g., eastern or western depending upon sequencing) of the roadway could begin.

Table 3-5 presents the number of trucks for each stage of Element 3. As shown, the peak daily
trucks would be 15 since it is assumed that all operations could occur simultaneously. Table 3-6
summarizes the types and quantities of equipment that would be used during this phase of
construction.

Table 3-5
Element 3 Summary of Off-Site Construction Activity

Average Daily
Activity	 Peak Daily Truck	 Trucks

	

Spoil Removal*	 5/day	 2/day

	

Underpinning*	 1/day	 1/day

	

Concrete/Steel*	 2/day	 1/day

	

Service Trucks*	 2/day	 1/day

	

Light Trucks	 5/day	 4/day
Total	 15/day	 9/day

Note:	 i.
* Heavy trucks would be used for these activities.

Over the 15-month duration for this element, each activity (underpinning, excavating and
placement of concrete/steel) would occur for approximately one-third of the time. Therefore,
while the assumptions for the peak day include all equipment operating simultaneously, the
annual usage reflects that equipment such as the welding machines or concrete pump would be
in use for only one-third of the year.

Table 3-6
Element - Summary of On-Site Construction

Air Operated Grout Drills 	 3
Concrete Pump	 I
Crawler Crane	 I
Hi-Lift (forklift) 	 2

Pavement Breakers 	 I
Backhoe	 1

Welding Machines	 2
Workers in Private Vehicles	 fl/day
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Summary

A summary of the peak trucking activity (i.e., total number of light and heavy trucks that would
be on site during construction) in Elements 1 through 3 is presented in Table 3-2. As discussed
above, since activities in all elements could potentially overlap, it is conservatively assumed that
a total of 118 trucks could arrive on site per day during project construction. Since each truck
would travel both to and from the project site, this would represent 236 daily truck trips.

Table 3-2
Immary of Total Peak Dail

	
ritsi through ,)

Light Trucks	 I	 Heavy
	

Total Trucks
Table 3-5
Element I	 21

	
66
	

87
Element 2
	

5
	

11
	

16
Element 3
	

5
	

10
	

15
Total for All Eler

Of these 118 trucks, 87 would be heavy-duty trucks while II would consist of light-duty or
subcontractor pick-up trucks. In addition to the delivery and service vehicles generated by the
Preferred Alternative's construction, it is estimated that a small number of construction workers
would arrive at and depart the area by car. The subsequent traffic, air quality and noise
assessment reflect the different characteristics of each of these vehicles. 	 *
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Chapter 4:	 Land Use, Neighborhood Character, and Public Policy

A. INTRODUCTION

This chapter examines the effects of the Preferred Alternative within the context of existing and
future land use and development trends, neighborhood character, and public policy. The analysis
assesses the Preferred Alternative's ability to support the economic recovery of Lower
Manhattan as the third largest central business district in the United States. This chapter
describes the anticipated changes in land use, neighborhood character, and public policy that are
independent of the Preferred Alternative in each of the analysis years and assesses its potential
impacts.

B. METHODOLOGY

Three analysis years-2006 (construction year and critical analysis year), 2009 (opening year),
and 2025 (design year)—are considered. While the analysis is primarily based upon conditions
that exist today at the Project Site and in the surrounding study area (defined below), a
discussion of the environment prior to the events of September 11, 2001 is included in this
chapter to provide an overall context for the analysis which follows. Anticipated changes in land
use, neighborhood character, and public policy that are expected to occur independently of the
Preferred Alternative by each analysis year are identified, and its potential impacts to land use,
neighborhood character, and public policy are assessed.

Projections of potential future baseline conditions were developed based on the New York
Metropolitan Transportation Council's regional modeling for its Regional Transportation Plan.
However, these projects were adjusted to local levels based on current knowledge of existing
and proposed Lower Manhattan land use. As described in Chapter 2, "Project Alternatives" and
Chapter 15, "Cumulative Effects," PANYNJ has coordinated with the other sponsors of the
Lower Manhattan Recovery Efforts (Lower Manhattan Development Corporation, Metropolitan
Transportation Authority, and New York State Department of Transportation) to develop a
consistent approach to the evaluation of potential environmental effects for their respective
projects. The methodology for this land use and neighborhood character analysis follows this
guidance, and the development of baseline and future conditions has been closely coordinated
between the project sponsors.

STUDY AREA AND SUBAREAS

The Preferred Alternative would be constructed almost entirely within the bounds of the
approximately 16-acre WTC site, bounded by Vesey Street to the north, Church Street to the
east, Liberty Street to the south, and Route 9A to the west (see Figure 4-1). Street level access
points and below-grade connections would extend farther, from the World Financial Center
(WFC) on the west side of Route 9A in Battery Park City (BPC) to Liberty Park Plaza located
east of Church Street between Liberty and Cedar Streets. These areas are referred to collectively,
as the Project Site.
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For the purposes of assessing existing and future land use, public policy, and neighborhood
character, the land use study area surrounding the Project Site has been divided into nine
subareas established based n geographic boundaries as well as commonly accepted
neighborhood boundaries.

While the Project Site, as defined below, is largely contained within the boundaries of the former
WTC site, the areas to be used specifically to construct the Preferred Alternative are analyzed
separately from the rest of the developments expected to occur at the WTC Redevelopment
Sites, as defined below. The Project Site and the five subareas immediately surrounding the
Project Site represent the primary catchment area for PATH riders and the areas where impacts
from the Preferred Alternative are most likely to occur. They are also the areas that experienced
the greatest impacts from September 11, 2001 and its aftermath. The remaining four subareas are
located further away from the Project Site and therefore are less likely to be affected by the
Preferred Alternative. However, these areas capture almost all additional PATH riders who
travel to Lower Manhattan, and are included to be consistent with the study areas established for
other major projects in the area, including the Lower Manhattan Development Corporation's
(LMDC) WTC Memorial and Redevelopment Plan.

To assess potential off-site impacts, a Lower Manhattan study area was defined which includes
all uses south of Canal Street. For discussion purposes, this study area is divided into nine
subareas as shown in Figure 4-1 and described below.

• WTC Redevelopment Sites: (1) the WTC site, bounded by Vesey, Church, and Liberty
Streets, and Route 9A; and (2) the two city blocks south of the WTC site, one bounded by
Liberty, Greenwich, Albany, and Washington Streets, and the other bounded by Liberty,
Washington, and Cedar Streets and Route 9A, plus portions of Liberty and Washington
Streets.

• North of WTC site, bounded by Chambers Street to the north, Vesey Street to the south,
Route 9A to the west, and the eastern boundary of City Hall Park to the east.

• Broadway Corridor, extending from Vesey Street and Pace Plaza in the north to Beaver
Street between Trinity Place/Church Street and Nassau/Broad Streets in the south.

• Greenwich South Corridor, bounded generally by Liberty Street to the north, Trinity Place
to the east, Battery Place to the south, and Route 9A to the west.

• Battery Park City, encompassing the area between Route 9A and the Hudson River, from
approximately Chambers Street to Battery Place.

• Tribeca, bounded by Chambers Street to the north, Broadway to the east, Canal Street to the
south, and the Hudson River to the west.

• Chinatown below Canal Street, bounded by Canal Street to the north, Pike Street and the
East River to the east, the Brooklyn Bridge to the south, and Pearl Street to the west, in
addition to the blocks between Broadway and Pearl Street from Canal Street in the north to
Worth StreetlClavin Place in the south.

• Civic Center, bounded by Pearl Street to the east, the Brooklyn Bridge to the south, and
Broadway to the west, and extending north to Worth Street/Clavin Place between Lafayette
and Pearl Streets.
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• Brooklyn Bridge to Battery Park, bounded by the bridge to the north, Centre/Nassau/Broad
Streets to the west, the East River to the east, and south of Beaver Street/Battery Place in the
southwest corner.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

Prior to the September 11, 2001 attacks on the WTC, the Project Site was occupied by the WTC
PATH Terminal located in the WTC complex. As the Preferred Alternative would effectively
result in the Terminal's replacement, an understanding of the conditions that existed on the
Project Site and in the surrounding area when the original Terminal was active will help to
provide the context for the analysis which follows. Those land uses, public policies, and
neighborhood characteristics that existed prior to September 11, 2001 are discussed in this
section.

LAND USE AND NEIGHBORHOOD CHARACTER

Project Site

Before September 11, 2001, the Project Site was occupied by the WTC PATH Terminal, which
included a track and platform level, an associated mezzanine/fare-zone level, and sub-grade
pedestrian connections to adjacent streets, New York City Transit (NYCT) subways, and WTC
site developments. The terminal was the busiest of the 13 PATH stations with approximately
67,000 average weekday boardings. Access to the mezzanine and platforms was located on the
eastern portion of the Project Site within the WTC Concourse. The track and platform and
mezzanine levels were located on the western half of the site, below the WTC Towers 1 and 2.
The tracks connected to the Hudson Tubes beneath Route 9A and extended west under the
Hudson River to New Jersey. Below ground, remnants of the former Hudson & Manhattan
(H&M) Terminal existed in an altered state and were used for parking, truck access, and storage
for the other facilities on the WTC site.

The WTC Concourse that housed the WTC PATH Terminal also contained retail stores and a
transportation hub providing pedestrian connections to seven subway lines operated by the
Metropolitan Transportation Authority (MTA) as well as the PATH trains. Although not
particularly successful initially and deserted on weekends for years, the shopping area had been
improved and by 2001 had become an extremely lucrative retail hub. Austin J. Tobin Plaza
(Tobin Plaza) and the additional outdoor public areas along the east side of Church Street housed
the popular Greenmarket and several outdoor cafes, and served as a regular performance venue
for free concerts.

Liberty Plaza contained benches, planters, and lighting, providing respite for area workers and
visitors. The WFC was connected to the Project Site and the WTC complex by a pedestrian
bridge over Route 9A.

Study Area

The project study area was generally characterized by a mixed land use pattern which prevails
today. Dominated by the scale of the WTC buildings and their populations, there was a strong
and growing residential community in Tribeca and the Financial District, and a number of
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institutional uses in addition to offices. The blocks immediately surrounding the . Project Site
were extremely active and a vital part of the dense commercial core of Lower Manhattan.

WTC Redevelopment Sites. Prior to September 11, 2001, the WTC site contained over 10
million square feet (msf) of office space in five buildings, approximately 500,000 square feet of
retail space, a 22-story hotel, and a public plaza. The site was best known for the Twin Towers:
One and Two WTC, two 110-story buildings that rose over 1,350 feet. Each tower contained
more than 4.1 msf of rentable Class A office space. Between the Towers at the southwest corner
of the WTC site was Three WTC, a 22-story Marriott Hotel with 820 rooms and meeting spaces.
Along the north and west edges of the WTC site were two nine-story buildings (Four and Five
WTC) and the eight-story U.S. Custom House (Six WTC).

The five office buildings and the hotel surrounded Tobin Plaza where concerts and other public
events were held. Along Church Street was more plaza area expanded by the southbound lanes
of the street that were closed to traffic and improved with benches and planters with trees.

The Twin Towers dominated the Project Site and the surrounding blocks. Area streets and
sidewalks bustled with traffic and with pedestrians going to work, shop, sightsee, and travel to
other areas. Approximately 48,000 workers were employed at the WTC Redevelopment Sites
with 34,000 employees in the Twin Towers alone (see Chapter 5, "Socioeconomic Conditions").
Over 200,000 workers and commuters poured through the WTC each weekday and into the
evening hours.

Although weekends were less active, the Twin Towers and retail stores attracted a steady flow of
tourists and shoppers. Tourists from around the world came to see and photograph the Twin
Towers, to visit the observation deck, and to dine at Windows on the World. Although it was a
busy nexus of transportation, which included the WTC PATH Terminal, and an important
destination itself, the WTC superblock blocked view corridors and was often a barrier for
residents, workers, and visitors of the three distinct neighborhoods surrounding it—Tribeca to
the north, BPC to the west, and the Financial District to the east and south.

To the south, the building at 130 Liberty Street was a fully occupied office tower with ground-
floor retail. It had a plaza with a fountain in the summer that was replaced by shrubs in the
winter. Above this was an additional plaza level originally intended to connect to the plaza level
at the WTC. To its west, the block at the corner of Liberty Street and Route 9A was an active
parking lot and the site of the St. Nicholas Greek Orthodox Church.

North of WTG site. The area north of the WTC site contained a variety of land uses, including
office, residential, institutional, light industrial/utilities, and open space, as well as vacant land. It
was a transition zone between the mainly commercial office buildings to the south and the more
residential and institutional development in Tribeca to the north. Prior to September 11, 2001,
Vesey Street carried substantial vehicular and pedestrian traffic volumes. With the
approximately two million-square-foot 7 WTC, the Federal Office Building/U.S. Post Office (90
Church Street), and the Barclay-Vesey Building (Verizon Building), used for housing telephone
equipment and offices, lining the north side of Vesey Street between Route 9A and Church
Street, these blocks were a vital part of the dense commercial core of Lower Manhattan. A
number of additional office buildings, many with ground floor retail uses, were located along
Park Place and Murray Street to the north and between Church Street and Broadway to the east.
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The renovation of the Borough of Manhattan Community College's (BMCC) Fiterman Hall,
located immediately north of Seven World Trade Center (7 WTC), was near completion and
actively used.' Other institutional uses included P.S. 234 and St. John's University School of
Risk Management, Insurance and Actuarial Science, both between Greenwich Street and Route
9A. Located among these educational institutions were two large, vacant parcels known as Site
5B and Site 5C under the Washington Street Urban Renewal Area (WSURA) Plan (see "Pre-
September 11, 2001 Baseline Conditions—Public Policy").

The blocks east of Greenwich Street and north of Murray Street had a greater mix of uses more
typical of the Tribeca community. They were characterized by smaller commercial and
residential buildings with a variety of ground-floor retail uses, including banks, restaurants, dry
cleaners, and convenience-goods stores. The retail uses were more heavily concentrated along
the north-south streets and Chambers Street, with smaller businesses along the east-west streets.
Residential uses were concentrated on Greenwich Street between Murray and Chambers Street,
on Murray Street east from Greenwich Street, and on Park Place from West Broadway to the
east. In the easternmost portion of the subarea was City Hall Park and City Hall which housed
the Mayor's offices and chambers of the New York City Council.

Broadway Corridor. Several buildings with a range of uses were located directly across Church
Street from the Project Site. A church (St. Paul's Chapel), a hotel (the Millennium Hotel), a
department store (Century 21), and a massive office building (1 Liberty Plaza) covering almost
its entire block lined Church Street from Vesey to Liberty Streets. Across Liberty Street to the
south was Liberty Park Plaza, part of the Project Site.

Office and other commercial uses generally dominated the Broadway Corridor before September
11, 2001. It was part of the historic financial district, the traditional home of financial
institutions and corporate headquarters and the smaller businesses and industries which serve
them. Class A and B office buildings lined Broadway as well as Church Street/Trinity Place and
Nassau/Broad Streets. Such notable buildings as 140 Broadway, the Bank of New York
Building, and the New York Stock Exchange were located here. Residential buildings with retail
use at street level were concentrated in the northern portion of the corridor east of Broadway.
Heavy vehicular and pedestrian traffic, especially along Church Street and Broadway, were
typical throughout the weekday and into the evening hours.

Greenwich South Corridor. The area south of the WTC site contained a mix of land uses on
blocks of varying sizes, including residential, office, educational, and public parking as well as
the entrance and exit ramps for the Brooklyn Battery Tunnel. The area was densely developed
with buildings generally occupying their entire lots and public plazas non-existent.

The New York City Fire Department (FDNY) firehouse for Ladder Company 10 and Engine
Company 10 stood at the corner of Liberty and Greenwich Streets. To its east were residential
uses in converted commercial buildings with active ground-floor retail uses, and a fast-food
restaurant building. West of Greenwich Street, the 39-story office tower at 130 Liberty Street
dominated the block. A public parking lot and St. Nicholas Greek Orthodox Church occupied
the block to the west along Route 9A. Farther south, the buildings at 90 West Street and 130
Cedar Street were used as commercial office space. The building at 19 West Street was occupied
by the Downtown Athletic Club, a private health club with hotel rooms and the home of the
Heisman Trophy.

BMCC's main campus is located four blocks to the north along Route 9A in the Tribeca subarea.
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A number of commercial buildings both large and small south of Cedar Street between Route 9A
and Greenwich Street had been or were in the process of being converted to residential use,
following an ongoing trend in Lower Manhattan that began in the 1990s. Office uses were also
located throughout the corridor with several buildings between Washington Street and Trinity
Place, including the American Stock Exchange, the Trinity Building, and 40 Rector Street. Other
commercial uses included restaurants, informal eating establishments, clothing stores, and small-
scale retail businesses concentrated along Greenwich and Washington Streets, with limited retail
along Route 9A.

Institutional uses included two schools and a religious organization. The High School for
Leadership and Public Service and the High School of Economics and Finance were both on
Trinity Place near Thames Street. Occupying the historic Downtown Community. House on
Washington Street north of Rector Street was the True Buddha Diamond Temple of New York.
The corridor also contained several public parking structures, including the massive Battery
Garage. Extending from Route 9A to Greenwich Street near the Brooklyn Battery Tunnel ramps,
the garage could accommodate more than 2,000 vehicles.

Battery Park City. BPC, one of New York City's newest neighborhoods, is a "city within the
city" that was still being completed before September 11, 2001. Built in part on landfill from the
large volume of soil excavated for the WTC complex, BPC is a mixed-use community with a
commercial center, two residential neighborhoods, schools, cultural facilities, hotels, and
neighborhood amenities such as dry cleaners, grocery stores, shopping opportunities, movie
theatres, and restaurants, as well as the most extensive open space network in Lower Manhattan.

BPC was generally divided into three sections: the North neighborhood (north of Vesey Street),
the World Financial Center (WFC), and the South neighborhood (south of Liberty/Albany
Streets). All three sections were bound together by a common scale and style and by the
extensive waterfront parks and public esplanade, which began at Battery Park in the south and
extended along the Hudson River to just north of Chambers Street at the north end. BPC was
physically divided from the WTC site and the other subareas by Route 9A. This eight-lane
divided highway served as a major thoroughfare along Manhattan's west side and provided
access to the Brooklyn-Battery Tunnel. The highway also contained a separate Class I bikeway
and walkway, part of the Hudson River Park, for bicycles, pedestrians, and recreational users.

Buildings in the North neighborhood were generally newer and taller, with several vacant
parcels between Vesey and Warren Streets. The residential buildings at 20 and 22 River Terrace
were under construction. Street-level activity was light in this area. However, the presence of
Stuyvesant High School and P.S.I1.S. 89 increased the level of activity during daytime hours.

The WFC consisted of four large office towers with retail shops and restaurants, and the Winter
Garden, a large, glass-enclosed public atrium. These buildings were strategically positioned to
tie into the WTC complex which stood directly across Route 9A. Two pedestrian bridges
connected the WFC with the WTC complex to the east.

The South neighborhood contained mostly low- and mid-rise residential buildings in addition to
cultural and hotel uses. With the exception of two large vacant parcels along Route 9A, the
South neighborhood was fully developed. The Ritz-Carlton Hotel was approaching its scheduled
opening, and construction of the Jewish Museum Expansion was underway.

Tribeca. Residential and commercial uses dominated the Tribeca neighborhood, with
institutional, industrial, and open space uses also present throughout the subarea. Late 19th and
early 20th century corniced loft buildings were interspersed with new mid-rise apartment
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buildings with terraces and bay windows that seek to evoke the style of the older buildings.
High-rise buildings were primarily located along the wider north-south streets with smaller
buildings occupying the midblocks. Many of the smaller commercial buildings were converted
to residential use with loft-style apartments and a variety of ground-floor retail uses. These
included basic neighborhood amenities, such as banks, dry cleaners, and convenience goods
stores, as well as large concentrations of art galleries, boutique shops, bars, and restaurants.

Notable institutional uses included the main campus of BMCC (also home to the Tribeca
Performing Arts Center), New York Law School, and the Tribeca Film Center. Office buildings
were concentrated along Broadway and Worth Street, with a large office complex situated on the
block bound by Route 9A and North Moore, Hubert, and Greenwich Streets. Some of the
industrial uses that characterized the neighborhood before the residential conversions began
were still present in the northwestern portion of the study area, mainly in the area bounded by
West, Greenwich, Laight, and Canal Streets. Open spaces included Washington Market Park at
Chambers and Greenwich Streets, a 1.65-acre public landscaped park with active recreation
areas for children. The Hudson River Park included a permanent bicycle and pedestrian
greenway running up the west side of Manhattan, with interim uses on the piers and waterfront
offering volleyball, minigolf, basketball courts, batting cages, concessions, a boathouse, and
fishing and passive use areas.

The subarea had a slightly irregular street pattern, with heavy north-south traffic, particularly
along Route 9A and all around St. John's Rotary which provided access to the Holland Tunnel..
With such a diversity of uses, pedestrian activity was steady during the day and evening
throughout much of the subarea.

Chinatown below Canal Street. The Chinatown below Canal Street subarea included mainly
commercial and residential uses in small, older buildings, and large residential towers. High
concentrations of commercial and mixed-use buildings existed throughout. the subarea,
concentrated along Canal Street, between Broadway and Pearl Street, and along the north-south
streets throughout the subarea. Restaurants, fresh food markets, tea and rice shops, and garment
factories are the main businesses in Chinatown, and the area's distinct character and mix of
businesses made it a popular tourist destination. The largest Asian community in North America
could be found among the narrow streets of Chinatown, a neighborhood which extends north of
Canal Street beyond the study area.

The eastern and southern sections of the subarea included large-scale residential developments,
such as Chatham Towers, the Governor Alfred E. Smith Houses along the East River,
Knickerbocker Village, and Confucius Plaza, a large, middle-income residential building at the
Bowery and Division Street.

Additional uses in the subarea included institutional, transportation, office, and open space.
Three elementary schools and numerous religious institutions were scattered throughout the
area. Cultural institutions included the Museum for Chinese in the Americas at Mulberry and
Bayard Streets, and the Eldridge Street Project between Canal and Division Streets, which
undertook a massive restoration of the Eldridge Street Synagogue, a National Historic and New
York City Landmark. Columbus Park between Baxter and Mulberry Streets and a number of
bailfields near the Manhattan Bridge at the East River were all well-utilized open spaces.

Civic Center. The Civic Center subarea was characterized by a high concentration of
government and government-related uses, including several courthouses, city and state
government office buildings, and the New York Police Department headquarters as well as their
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office uses. Several small parks were located near the courthouses as well as a small portion of
the African burial ground, located along Duane Street east of Broadway. The historic courthouse
buildings lined Center Street, the area's main thoroughfare, which passed through Foley Square.
The ramps to the Brooklyn Bridge created a physical and visual barrier to the neighborhoods to
the south.

Brooklyn Bridge to Battery Park. This subarea comprises the eastern section of the Financial
District and was largely commercial, with pockets of residential, institutional, entertainment, and
open space uses. The area between Wall, Pearl, and Whitehall Streets is where New York City
began and where Lower Manhattan's reputation as a major international economic .hub was
born. Huge skyscrapers housing financial service institutions, law firms, and insurance
companies tower over narrow, winding streets in the Wall Street area. Large commercial
buildings dating from the early 1930s include 70 Pine Street, 40 Wall Street, and 20 Exchange
Place. More modern office buildings include One Chase Manhattan Plaza, 55 Water Street, One
New York Plaza, and Financial Square.

The area's historic significance combined with a large presence of cultural institutions, including
Federal Hall, the South Street Seaport Museum, and Castle Clinton National Monument, which
provided ferry connections to the Statue of Liberty and Ellis Island Immigration Museum, made
this area a major tourist destination. A greater mix of uses was present in the northern portion of
the subarea, including several residential buildings and institutional uses. The largest residential
use in the area was Southbridge Towers, located on the superblock bounded by Gold, Fulton,
and Water Streets, and the Brooklyn Bridge. The area surrounding these towers contained small
concentrations of residential buildings, most with ground-floor commercial uses. Major
institutional uses included Pace University and NYU Downtown Hospital, located just south of
the Brooklyn Bridge.

The South Street Seaport was a dominant use along the East River waterfront, attracting large
numbers of visitors to shop, restaurants, boat rides, and boardwalk entertainment. At the
southern tip of Manhattan, the Whitehall Ferry Terminal provided access to the Staten Island
Ferry. Adjacent to it and encompassing 23 acres along the waterfront was Battery Park. The park
contained expansive lawns and landscaping, a waterfront promenade, playgrounds, several
monuments and memorials, and cultural programs.

The eastern edge of the study area included Franklin D. Roosevelt Drive (FDR Drive) and Water
Street, two roadways that carried heavy volumes of local and through traffic. Streets were
crowded during the workday with large numbers of office workers, as well as tourists and a
growing number of residents. The area was substantially less active during evening hours and on
weekends.

PUBLIC POLICY

Since office vacancy rates began to increase in Lower Manhattan in the early part of the 1990s,
public policy has been used to influence land use and has begun to bring about the
transformation of the Financial District into a more diverse, 24-hour community. Policy
initiatives were developed beginning in 1995 to offer economic and financial incentives intended
to increase office occupancy as well as promote reinvestment and adaptive reuse of the more
obsolete buildings in Lower Manhattan. The policies were designed to lower the area's
commercial vacancy rates, convert targeted commercial office buildings into residential space,
help build a 24-hour, mixed-use neighborhood, invest in and upgrade Class B office space, and
attract new retailers to the area.
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Many of the public policies in effect today to support Lower Manhattan as a vibrant, attractive
residential community as well as a center of business and tourism were in place prior to
September 11, 2001. The only policy in effect prior to September 11, 2001, that is not in effect
today is the Washington Street Urban Renewal Area (WSUIRA). Each of these policies is
described below. Those policies specifically created in response to the terrorist attacks are
discussed in the following section (see "Changes in the Affected Environment Since September
11, 2001—Public Policy").

Zoning

While zoning regulations do not apply to a large portion of the Project Site itself, they are
applicable to the land use study area generally. Therefore, a brief discussion of zoning is
included to further establish the context of the Preferred Alteinative.

The Project Site is located in an area zoned C64 and C5-3 and falls within the boundary of the
Special Lower Manhattan District (see Figure 4-2 and Table 4-1). The surrounding area located
in Liberty Park Plaza is zoned C5 -5, a high-density restricted central commercial district
intended for retail and large offices, as well as high-density residential and community facilities.
The open plaza was constructed as part of the development of 1 Liberty Plaza, a large office
building to the immediate north. The surrounding area located at the WFC is zoned under the
Special BPC District, described below.

The entire approximately 16-acre WTC site is owned by PANYNJ. The 1962 legislation
authorizing the development of the WTC provides that so long as the WTC is owned by
PANYNJ, no agency, commission, or municipality shall have jurisdiction over the WTC. The
New York City Zoning Resolution, Building Code, and Fire Code do not therefore apply to the
WTC site, including the Project Site. However, it is PANYNJ policy to voluntarily conform to
the maximum extent practicable to local building and fire codes. This policy is evidenced by the
various Memoranda of Understanding (MOUs) that PANYNJ has entered into with the City's
Department of Buildings and Fire Department. These MOUs establish the policy of PANYNJ to
ensure that its facilities meet code requirements to the maximum extent practicable and, where
appropriate, exceed them.

Table 4-2 summarizes the existing zoning districts located throughout the larger study area. The
North of WTC Site, Broadway Corridor, and Greenwich South Corridor subareas are largely
zoned for medium- and high-density commercial office development. The Project Site is
surrounded by General Central Commercial (C6) districts to the north and south, as well as
Restricted Central Commercial (C5) districts to the north and east. The C6 districts are zoned for
a wide range of retail, office, amusement, service, custom manufacturing, and related uses
normally found in the central business district. These districts typically contain corporate
headquarters, large hotels, entertainment facilities, and some residential development, with
ground-floor retail uses in some buildings. The C5 districts, found in the Broadway Corridor and
portions of the Greenwich South Corridor and North of WTC site subareas, are designed to
provide for office buildings and a great variety of retail stores.
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Table 4-1

Table 4-2
Zoning Districts by Subarea

Subarea	 Zoning Districts
WTC Redevelopment Sites 	 C6-9, Special Lower Manhattan District, Special BPC District
(Adjacent Sites only)
North of WTC site	 C5-3, C6-2A, C6-3, C6-3A, C6-4, Special Tribeca Mixed-Use District, Special Lower

Manhattan District
Broadway Corridor	 C5-3, C5-5, Special Lower Manhattan District

Greenwich South Corridor 	 C5-5, C6-9, Special Lower Manhattan District

Battery Park City 	 Special BPC District

Tribeca	 C6-2A, C6-3A, C6-4, C6-4A, M1-5, M1-6, M2-3, Special Tribeca Mixed-Use District

Chinatown below Canal Street 	 C2-8, C6-1, C6-1G, C6-4, C6-4A, C8-4, R7-2, M1-4, M1-5, M1-6, Special Transit Land
Use District

Civic Center	 C6-1, C6-4

Brooklyn Bridge to Battery Park C2-8, C4-6, C5-3, C5-5, C6-9, R8, M1-4, Special Lower Manhattan District
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Tribeca is primarily zoned with medium-density commercial districts (C6), with manufacturing
districts (Ml and M2) mapped in the north and west sections of the subarea near Canal Street
and along the Hudson River waterfront. The Chinatown below Canal Street subarea contains
commercial (C6 and C8), manufacturing (Ml), and residential (R7) zoning districts. The C64
zoning district encompasses nearly the entire Civic Center subarea allowing for medium- to
high-bulk office buildings. The Brooklyn Bridge to Battery Park subarea is primarily zoned with
medium- and high-density commercial districts (C5 and C6), with low- to medium-density
districts (C2-8 and C4-6) mapped along the East River waterfront. In addition, the R8 residential
district is mapped specifically for the Southbridge Towers residential development just south of
the Brooklyn Bridge. With the exception of the manufacturing districts along the waterfront,
zoning districts throughout the study area permit residential uses.

In addition to the underlying zoning, three special districts cover portions of the study area: the
Special Lower Manhattan District, the Special BPC District, and the Special Tribeca Mixed-Use
District.

Special Lower Manhattan (LM) District. The Project Site and a large portion of the surrounding
study area lie within the Special LM District. Established in 1998, it covers the country's third-
largest central business district including all of Lower Manhattan generally south of Murray
Street and the Brooklyn Bridge. It was created to simplify and consolidate the overlapping
complex regulations previously governing Lower Manhattan, to allow the area to grow while
reinforcing its historic character and built fabric, and to facilitate the change to a mixed-use
community. The zoning change relaxed strict use controls that had inhibited the retail,
entertainment, and service establishments generally needed to support a 24-hour community.
New height and setback controls also allow considerable design flexibility and, at the same time,
are intended to encourage new development that would be consistent with the historic character
of Lower Manhattan.

Special Battery Park City District. That portion of the Project Site located at the WFC and BPC
as a whole are governed by the Special BPC District. The Special BPC District was established
by the city and the BPCA in 1973 to guide development in accordance with the BPC Master
Plan. Elements of the Master Plan include a central office complex flanked by residential
neighborhoods to the north and south, and a continuous, publicly accessible esplanade along the
Hudson River waterfront. The district contains special design controls with respect to floor area
ratio (FAR), required building walls, and permissible building height.

Zoning text modifications for the special district occurred in 1981, 1987, and 2001. The BPC
District is divided into three subdivisions: Zone A, Zone B, and Zone C. Zone A provides for
residential development with ancillary retail and service uses and hotels. Zone B, which
encompasses the WFC and the New York Mercantile Exchange Building, provides for
commercial and mixed-use development with ancillary retail and service uses. Zone C provides
for commercial and mixed-use development, parking, and ancillary retail and service uses.

Special Tribeca Mixed-Use (TMU) District. The Special TMU District covers the area from
Greenwich Street to the west of West Broadway and from north of Harrison Street to Murray
Street, and includes portions of the Tribeca and North of WTC site subareas. It is intended to
retain stable industries within the Tribeca neighborhood that provide jobs and adequate wages
and to encourage stability and growth by permitting controlled residential uses and light
manufacturing to coexist. In addition, the district aims to facilitate the change to a mixed-use
community and permit the area to grow while protecting its historic character.
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World Trade Center Act of 1962

In 1962, the States of New York and New Jersey enacted legislation which authorized PANYNJ
to undertake a port development project consisting of 1) the WTC, 2) the Hudson Tubes, and 3)
certain extensions of the Hudson Tubes. PANYNJ was authorized to cooperate with other
government agencies in the rehabilitation and redevelopment of the WTC and Hudson Tubes for
the purpose of renewal and improvement of these areas as part of the port development project.
The legislation provided for PANYNJ to acquire, rehabilitate, and operate the rail transit
property associated with the Hudson Tubes either directly or through a wholly owned subsidiary
corporation. Accordingly, PANYNJ established the Port Authority Trans-Hudson (PATH)
Corporation, which acquired, by condemnation, the railroad and equipment owned by the H&M
Railroad Company, including the Hudson Terminal Building in Lower Manhattan.

Lower Manhattan Economic Revitalization Plan

The Lower Manhattan Economic Revitalization Plan was the center of public policy initiatives
that generated new economic activity in Lower Manhattan. This plan was enacted into law in
1995 and has been extended until June 30, 2007. The plan includes benefits for both commercial
tenants and residential conversions, as well as other cost-savings programs. Commercial tenant
benefits include a five-year real estate tax abatement and a commercial rent tax special
reduction. Both programs are applicable for pre-1975 commercial buildings with leases executed
prior to March 31, 2001. The program benefits are required to pass through to commercial
tenants. A residential conversion program is also available for a 100 percent exemption of the
increased assessed value due to residential conversion for 8 years (9 years for landmarked
buildings) and phased in at 20 percent every year for 4 years thereafter, for a total of 12 years. In
addition to tax incentive benefits, the plan includes a 12-year energy program consisting of a
reduction of electricity costs. The plan attracted traditional Lower Manhattan commercial
tenants and multi-media, entertainment, and technology entrepreneurs, creating a new
Information Technology District in the area.

The Alliance for Downtown New York

The Alliance for Downtown New York (Downtown Alliance), the city's largest Business
Improvement District (BID), was established in 1995. Generally, a BID delivers supplemental
services such as sanitation and maintenance, public safety and visitor services, marketing and
promotional programs, capital improvements and beautification in a designated area. BIDs are
funded by a special assessment paid by property owners within the district. The Downtown
Alliance's mission is to transform Downtown into a 24-hour neighborhood and to create a safe,
clean, live-work, wired community for the 21St century. The BID covers the area from City Hall
to the Battery and from the East River to Route 9A, and includes approximately 100 msf of
office space and over 100 city blocks.

Battery Park City Authority

The BPCA is a public benefit corporation created in 1968 by Governor Nelson Rockefeller and
the New York State Legislature to develop and operate the 92-acre landfill at the southwestern
tip of Manhattan known as BPC Parcels of land are leased to private developers who build in
accordance with BPCA guidelines, as described above (see "Special BPC District").
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Hudson River Park Trust

In 1998, the Hudson River Park Act created the Hudson River Park Trust (HRPT) and
established the boundaries for the Hudson River Park. HRPT is a public benefit corporation
under the jurisdiction of both the City and the State that is responsible for developing and
operating the Hudson River Park, which extends from Battery Park to West 59th Street, where it
connects with Riverside Park. The 5-mile, 550-acre park, much of which is in construction, will
be built in six segments. When complete, Hudson River Park will consist of 13 park piers, a
continuous waterfront esplanade, active and passive recreation space, boating, and three
commercial development nodes.

The portion of the park opposite the Project Site and as far north as Chambers Street is
Segment 2. Segment 3, located in the Tribeca subarea, runs from Chambers Street to north of
Canal Street and includes Piers 25, 26, 32, and 34.

Local Waterfront Revitalization Program

The Project Site is located within the boundaries of the coastal zone. Pursuant to federal
legislation, in 1999 and 2002, New York City and State, respectively, adopted policies aimed at
protecting resources in the coastal zone. New York City's Waterfront Revitalization Program
(WRP) contains 10 major policies, each with several objectives focused on improving public
access to the waterfront; reducing damage from flooding and other water-related disasters;
protecting water quality, sensitive habitats, such as wetlands, and the aquatic ecosystem; reusing
abandoned waterfront structures; and promoting development with appropriate land uses. The
principles Of the WRP formed the. basis for a NYCDCP study and the resulting adoption of new
waterfront zoning. For City actions, the New York City Planning Commission (CPC) certifies
whether a proposed action is in compliance with the City's WRP. The New York State
Department of State (NYSDOS) or the applicable state agency has this responsibility on the state
level. Chapter 14, "Coastal Zone Management," provides a detailed analysis of the compatibility
of the Preferred Alternative with the 10 WRP policies.

421-g Program

The 421 -g program provides a real estate tax exemption and abatement incentive for developers
to convert commercial buildings, generally south of Murray and Frankfort Streets, into
residential dwellings. Up to 25 percent of the converted building may contain commercial,
community facility or accessory use space, with the tax exemption reduced proportionally if the
total nonresidential space exceeds 12 percent of the aggregate floor area. The program generally
provides for a 14-year exemption from the increase in real estate taxes resulting from the work
and abatement of substantially all existing real estate taxes on the site. Since 1998, more than 50
buildings in the study area have been converted from office to residential use under the 421-g
program.

Washington Street Urban Renewal Area

The city established WSURA in 1961; it expired on January 25, 2002. The WSURA Plan's
stated objective was to promote diversified and economically sound development in the area
from Barclay to Hubert Streets, between Greenwich Street and Route 9A. Originally, the plan
called for development of commercial, light manufacturing, or warehouse uses, but after being
amended nine times, the plan called for community space and residential or office development.
Today, Sites 5B and SC between Chambers, Greenwich, and Murray Streets and Route 9A are
the only two WSUIRA sites that remain undeveloped.
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CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

This section provides a detailed description of those land uses and public policies in the land use
study area which have changed since September 11, 2001. These differences are largely
concentrated on the Project Site, the WTC site, and the subareas immediately surrounding these
sites. The land uses and public policies which characterize the Project Site and surrounding
study area today form the basis for future land use projections and public policy as well as the
basis for the impact analysis which follows. This section highlights those land uses which have
changed as a direct result of the terrorist attacks along with any other changes which have
occurred, including new construction, conversions, and vacancies, and the effect of such changes
on neighborhood character and public policy. Figure 4-3 shows a land use map for the study area
as it exists today.

LAND USE AND NEIGHBORHOOD CHARACTER

Loss of the WTC complex left Lower Manhattan without PATH train service to New Jersey due
to the destruction of the WTC PATH Terminal and reduced the amount of commercial office
space by approximately 13.3 msf, including over 10 msf on the WTC site itself. A substantial
number of residents and businesses were displaced by the attacks, and the events resulted in the
loss or relocation of hundreds of corporations, small businesses, and retail and office
establishments. Except for the Project Site, the WTC Redevelopment Sites, and the immediately
surrounding blocks, land use and neighborhood character remain much the same today as they
were prior to September 11, 2001. Those buildings which were destroyed or severely damaged
as a result of the attacks of September 11, 2001, and its aftermath are listed in Table 4-3. Figure
4-4 shows those parcels with changes to land use since September 11, 2001.

Table 4-3
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Chapter 4: Land Use, Neighborhood Character, and Public Policy

In addition to the buildings damaged or destroyed as a result of the terrorist attacks, notable
changes to land use in the study area since September 11, 2001 include:

• Construction of temporary WTC PATH station.

• Reconstruction of IRT No. 1/9 subway lines through the WTC site.

• Residential conversions continued throughout the study area, concentrated in the North of
WTC Site, Tribeca, and Brooklyn Bridge to Battery Park subareas.

• New residential construction in the Battery Park City North neighborhood and the Brooklyn
Bridge to Battery Park subarea. Construction has begun on several additional buildings.

• Completion of several cultural institutions in Battery Park City (Skyscraper Museum, Jewish
Museum Expansion, and Irish Hunger Memorial), and the opening of Millennium High
School at 75 Broad Street in the Brooklyn Bridge to Battery Park subarea.

Project Site

The attacks of September 11, 2001 destroyed the WTC PATH Terminal along with the Twin
Towers and the rest of the WTC complex. Today, the temporary WTC PATH station, which
opened in November 2003, occupies a large portion of the Project Site. The station entry plaza
and canopy occupy the west side of Church Street at Fulton Street on the eastern portion of the
Project Site. The rebuilt IRT No. 1/9 subway lines also cross through the eastern portion of the
site. The temporary WTC PATH station's mezzanine level, station platforms, and rail tracks are
located on the western portion of the site. The rest of the Project Site remains vacant or under
construction, and is not accessible to the public.

Liberty Park Plaza is generally open to the public for passive recreational use after being closed
for many months after September 11, 2001. The plaza is now the site of the Greenmarket that
used to operate across Church Street at the WTC. The Winter Garden at the WFC was
reconstructed after suffering severe damage on September 11, 2001.

Study Area

WTG Redevelopment Sites. Each of the Twin Towers was struck on September 11, 2001, by a
terrorist hijacked airline jet. Within hours, the Twin Towers collapsed onto the WTC and
surrounding areas, causing massive death and devastation. Today, the WTC site is vacant except
for the temporary WTC PATH station, the IRT No. 1/9 subway lines crossing the site, and
ongoing construction activity. Except for the temporary WTC PATH station and a newly
constructed sidewalk/viewing area on the west side of Church Street at the edge of the WTC site,
the site is fenced off and not accessible to the public.

The north façade of the office tower at 130 Liberty Street was severely damaged in the attacks of
September 11, 2001, and its two-level plaza was completely destroyed. The building stands
shrouded in protective black netting and is slated for demolition. To its west, the St. Nicholas
Greek Orthodox Church was destroyed and the block on which it stood remains vacant and part
of the staging area for ongoing construction activities at the WTC site.

North of WTC Site. Directly across Vesey Street from the WTC site, office buildings were
damaged or destroyed on September 11, 2001. In the center, 7 WTC is being rebuilt on the block
bounded by Vesey, Barclay, and Washington Streets and West Broadway. It will replace the two
Consolidated Edison Company of New York, Inc. (Con Edison) electrical substations and most
of the Class A office space that formerly occupied the site. The new building is being
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constructed on the west end of its former footprint to preserve the Greenwich Street corridor for
pedestrians and possibly vehicles.

West of the 7 WTC site, the Verizon Building's south side was damaged by the collapse of
WTC Tower 1 and its east side was damaged by the subsequent collapse of 7 WTC. Portions of
the Verizon Building were recently reopened as the building continues to undergo extensive
repairs. To the east, although there is little or no visible damage to the exterior of the massive
Federal Office Building/U.S. Post Office, it is undergoing extensive interior cleaning and
reconstruction. Vesey Street remains closed between Route 9A and Church Street. A narrow
pedestrian walkway runs adjacent to the Federal Office Building/U.S. Post Office (90 Church
Street); west of Washington Street the walkway is actually in the bed of Vesey Street. BMCC's
Fiterman Hall also sustained extensive damage due to the collapse of 7 WTC and remains
closed. These blocks are less populated and therefore noticeably quieter than before September
11,2001.

The rest of the subarea has seen a number of changes in land use. The Woolworth Building on
Broadway between Barclay Street and Park Place is being converted in phases to a mixed-use
building to house the New York University (NYU) School of Continuing and Professional
Studies (which recently occupied several of the lower floors) and luxury condominiums. Sites
5B and SC are now used for public and private parking uses and planned for mixed-use
residential developments in the future. The area has also seen several residential conversions, the
largest of which is 50 Murray Street.

Broadway Corridor. Land use and neighborhood character in the Broadway Corridor are
substantially the same today as they were prior to September 11, 2001. The wrought iron fence
surrounding St. Paul's grounds has been the location of many informal memorials. The buildings
on Church Street immediately east of the WTC site that suffered damage on September 11,
2001, have since reopened with the same uses after undergoing repairs and renovations. Without
the WTC buildings across Church Street, these large buildings are now more visible from the
north, west, and south.

Although not as busy as before September 11, 2001, the area attracts large numbers of workers
and visitors throughout the day and evening traveling to and from work, shopping, or viewing
the WTC Site across the street. Traffic along Broadway and Church Street is lighter. More
blocks are closed to traffic in the vicinity of the New York Stock Exchange, hindering traffic
flow along the east-west streets. 'While the area is quieter, it is not so different as to indicate any
substantial change in neighborhood character.

Greenwich South Corridor. A number of buildings in the Greenwich South Corridor were
severely damaged or destroyed as a result of the terrorist attacks. All but one (114 Liberty Street)
of the buildings along Liberty Street have been cleaned, renovated, and reoccupied. The
reopening of the redesigned FDNY firehouse and the active ground floor businesses along
Liberty Street facing the WTC site have brought back activity and with it some sense of
normalcy to these blocks which remained inactive for many months, and in some cases years,
after September 11, 2001. Immediately south of the WTC site, Liberty Street remains closed to
vehicular traffic. Part of Liberty Street is closed off for WTC site reconstruction and part of it is
open for pedestrian circulation and access to the Liberty Street bridge across Route 9A to BPC.
90 West Street, planned for residential conversion, is also vacant.

The former office building at 90 Washington Street was converted to residential use, having
been partially financed through the Liberty Bond program (see "Changes in the Affected
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Environment Since September 11, 2001—Public Policy"). The Downtown Athletic Club has
closed since September 11, 2001, and the building remains vacant.

Except for the buildings identified above, land use in the remainder of the Greenwich South
Corridor has generally been the same since September 11, 2001. This subarea remains less
active than the other subareas surrounding the Project Site, with increased retail and building
vacancies and some interior streets closed to traffic.

Battery Park Cliv. The Winter Garden was severely damaged in the aftermath of September 11,
2001, and has since been rebuilt and opened to the public, along with the rest of the shops and
offices at the WFC. In the northern part of BPC, the residential buildings at 20 and 22 River
Terrace have since opened, and two more residential buildings are under construction nearby.
Teardrop Park, a new open space adjacent to 22 River Terrace, is also currently under
construction.

The portion of the Route 9A roadway adjacent to the WTC site suffered extensive damage on
September 11, 2001, its aftermath, and during the recovery period. Today, a six-lane temporary
roadway runs between Liberty and Vesey Streets. One permanent pedestrian bridge across Route
9A at Liberty Street, damaged on September 11, 2001, and two temporary pedestrian bridges at
Rector and Vesey Streets help connect BPC to the rest of Lower Manhattan.

The overall neighborhood character remains the same in BPC, with a slightly more active North
neighborhood due to the addition of several hundred dwelling units. The buildings of the WFC
are more visible from the east but feel more isolated from the Lower Manhattan business core,
having been designed to harmonize with the size and design of the Twin Towers. In addition, the
balifields along Route 9A between Warren and Murray Streets were opened for use in the
summer of 2003. Teardrop Park between River Terrace and North End Avenue is under
construction and expected to be complete in 2004. Across the street from the recently expanded
Jewish Museum, the Skyscraper Museum recently opened its doors at the base of the Ritz-
Carlton building.

Tribeca. The major change in Tribeca is the continued increase in residential conversions which
have appeared throughout the subarea, particularly along Broadway, Hudson Street, and in the
northwest corner of the subarea.

Chinatown below Canal Street. Other than a few residential conversions in the western portion
of the study area, there is little new development in Chinatown. An increased number of
commercial vacancies and dilapidated buildings can be found throughout the subarea with a
decrease in street activity since September 11, 2001.

Civic Center. No changes to land use or neighborhood character have occurred in the Civic
Center subarea since September 11, 2001.

Brooklyn Bridge to Battery Park. A number of residential conversions and new construction are
occurring throughout the subarea. Construction of two new residential buildings is near
completion at 2 Gold Street and 10 Liberty Street, both of which are funded in part through the
New York Liberty Bond Program (see "Changed to the Affected Environment Since September
11, 2001—Public Policy" below).

At the southern tip of Manhattan, the Whitehall Ferry Terminal is currently undergoing
renovations. The Fritz Koenig Sphere, a sculpture that originally stood in Tobin Plaza on the
WTC site and was damaged on September 11, 2001, stands in Battery Park as an interim
memorial.
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PUBLIC POLICY

Since September 11, 2001, a number of public policy initiatives have been implemented to assist
in the recovery efforts and continued revitalization of Lower Manhattan. These are in addition to
policies that continue to be in effect since before the terrorist attacks (see "Pre-September 11,
2001 Baseline Conditions—Public Policy"). The major policies and plans addressing the Project
Site and surrounding study area are discussed below.

Lower Manhattan Development Corporation

LMDC was created in November 2001 as a subsidiary of the Empire State Development
Corporation (ESDC) to help plan and coordinate the rebuilding and revitalization of Lower
Manhattan south of Houston Street so that it will re-emerge as a stronger and more vibrant
community. LMDC is charged with assisting New York City to recover from the terrorist attacks
on the Twin Towers. Through consultation with its many advisory councils representing a cross-
section of affected communities and direct communication with government officials, elected
representatives, community organizations, affected individuals, and members of the public,
LMDC has gathered information on issues critical to the city's recovery, including transportation
and infrastructure, residential and commuter concerns, economic development, education, and
tourism and the arts. LMDC has also sponsored several initiatives and studies relating to short-
term and long-term solutions to the challenges facing Lower Manhattan neighborhoods in the
wake of September 11, 2001. Among these efforts are open space and streetscape improvements
and studies of affordable housing, Chinatown traffic and transportation, the Fulton Street
corridor, and Greenwich Street south of the WTC site. LMDC receives federal funding through
two Community Development Block Grants totaling $2.783 billion from the U.S. Department of
Housing and Urban Development (HUD).

New York City's Vision for a 21st Century Lower Manhattan

On December 12, 2002, Mayor Michael Bloomberg released a Vision for a 21st Century Lower
Manhattan (New York City's Vision) with the stated purpose to connect Lower Manhattan to the
world around it, build new neighborhoods, and create public places that make Lower Manhattan
one of the most appealing places in the world. It was released in conjunction with LMDC's
announcement of seven design proposals for the Project Site. The plan describes various
recommendations to help revitalize and improve Lower Manhattan as a global center of business
by creating new regional transportation links. To attract new investment in the neighborhoods
south and east of the Project Site, the city calls for the creation of Fulton Market Square and
Greenwich Square. Other goals include improvements to streetscapes, the expansion and
creation of public plazas and parks, and the continued revitalization of the waterfront. The
Vision aims to spark private market reactions from these public investments to increase the
number of businesses and residents in Lower Manhattan.

New York Liberty Bond Program

As part of the efforts toward rebuilding and revitalizing New York City in the wake of
September 11, 2001, the New York Liberty Bond Program was introduced as a cooperative
program between New York Liberty Development Corporation, New York City Industrial De-
velopment Agency, New York State Housing Finance Agency, and New York City Housing De-
velopment Corporation. These agencies offer tax-exempt financing for the construction and ren-
ovation of commercial and residential properties that lie primarily within the Liberty Zone,
which is the area of Manhattan south of Canal Street, East Broadway, and Grand Street. The
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goal of the program is to create a seven-day-a-week, 24-hour mixed-use, diversified community
in Lower Manhattan by repairing and replacing damaged and destroyed commercial space; cre-
ating additional multifamily residential and neighborhood retail development; providing modem
office space for displaced and decentralized businesses; attracting new residents and employers
to New York City; and encouraging environmentally responsible design and construction.

Federal Policies

In recognition of the disastrous impact of the terrorist attacks, President George W. Bush
declared Lower Manhattan a national disaster area and $21 billion in aid was approved by the
United States Congress for the repair, restoration, and recovery efforts. These funds were
allocated to the Federal Emergency Management Agency (FEMA), the Federal Transit
Administration (FTA), and HUD for specific objectives and grants to be separately administered
by each of the agencies and local project sponsors under Defense Appropriations Act of 2002
(Public Law 107-117), and Supplemental Appropriations Act of 2002 for Further Recovery
From and Response to Terrorist Attacks on the United States (Public Law 107-206). The U.S.
Small Business Administration (SBA) offered low-interest loans to eligible individuals to repair
or replace damaged property and personal belongings not covered by insurance. In addition to
emergency response efforts, FEMA's Disaster Housing Program also made funds and services
available to individuals whose homes were uninhabitable and also provided cash grants to those
who did not qualify for the SBA loans.

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

Land Use and Neighborhood Character

A number of major projects will be completed during the construction period resulting in
increased land use densities throughout the study area. Overall, an additional 1.7 msf of new
office space, 1.8 msf of restored office space, 53,000 square feet of additional commercial space,
over 700,000 square feet of institutional space, and over 5,400 new residential units are expected
for completion by 2006. The major projects are discussed briefly below. A complete list of pro-
jects expected to be complete by 2006 in the study area can be found in Appendix A, Table A-l.

While these developments may result in some changes to the character of the area in the
immediate vicinity of the development sites, most of the neighborhoods throughout the study
area are expected to retain their most prominent characteristics, and overall neighborhood
character will be minimally affected. Lower Manhattan will continue to possess a diversity of
uses including commercial office, retail, residential, government, cultural, educational, and open
space. Residential use will increase as a result of new construction and conversions throughout
the study area. Most of the buildings damaged on September 11, 2001 will be repaired and
restored to their former use, increasing activity on now underutilized blocks. All new projects
are being developed within the boundaries of existing blocks and would not result in the removal
of any architecturally distinguished buildings located throughout the study area.

Although additional employees are expected in the area by 2006, the worker population will be
substantially less than pre-September 11 densities while the WTC Redevelopment Sites remain
largely vacant. Any increase in worker and residential populations is not likely to result in
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changes to the character of the neighborhoods beyond the area immediately surrounding the
specific developments.

WTC Redevelopment Sites. In 2006, major construction will be in progress at the WTC site on
the Memorial, related cultural uses, the retail bases of the four planned office towers, and below-
grade concourse levels for retail use and pedestrian connections. The two blocks south of Liberty
Street, planned for office and open space uses, will be vacant and possibly used as construction
staging areas. The construction of a new St. Nicholas Church is planned and may be underway
in 2006.

North of WTC Site. The Verizon Building and the Federal Office Building/U.S. Post Office
directly north of the WTC site on Vesey Street will be restored, repaired, renovated, and
reopened with the same land uses as existed prior to September 11, 2001. Between these
buildings, the new 1.6 msf 7 WTC office tower (and two Con Edison substations) will be
completed and occupied. In addition, several residential and mixed-use developments are
expected to be built. The largest of these will be on the former WSURA Site SC at the corner of
Chambers Street and Route 9A. NYU's School of Continuing Education and Professional
Studies will have expanded its presence at the Woolworth Building (233 Broadway), and 150
new residential units will occupy the upper floors of this landmark building.

Broadway Corridor. No development projects have been identified for completion by 2006 in
the Broadway Corridor.

Greenwich South Corridor. Restoration and conversion of 90 West Street will have provided
over 400 residences with street-level retail space and accessory parking.

Battery Park City. Most of the vacant parcels remaining in BPC are expected to be complete by
2006. Four primarily residential buildings will have produced almost 1,500 new dwelling units.
Some of these buildings will include street-level retail or institutional space to be used by the
BPC Parks Conservancy. The planned development at BPC Site 16/17, the large parcel bounded
by Murray Street, North End Avenue, Vesey Place, and River Terrace, will contain over 500
housing units, a New York Public Library branch, not-for-profit space, a café, and new public
open space. Redevelopment of Pier A between BPC and Battery Park for retail and tourism uses
is also expected to be complete before 2006. Lastly, Route 9A south of West Thames Street will
have a new esplanade and open space.

Tribeca. Consistent with existing trends, small- to medium-sized buildings throughout Tribeca
are expected to continue to be converted from office or industrial to residential use and new
residential buildings will be constructed by 2006. These buildings would each contain between 4
and 120 units of various sizes. An expansion is also planned for the New York Law School on
Church Street between Leonard and Worth Streets.

Chinatown below Canal Street. No planned or proposed land use development projects in the
Chinatown below Canal Street subarea that will be completed by 2006 have been identified.

Civic Center. No development projects have been identified for completion by 2006 in the Civic
Center subarea.

Brooklyn Bridge to Battery Park. A number of developments are planned for the Brooklyn
Bridge to Battery Park subarea. Several sites will be developed with mixed-use residential
buildings, which will include a combination of residential and institutional, office, retail, and/or
parking uses. These include the NYU Downtown Hospital parking lot on Gold and Beckman
Streets, 15 William Street, also a parking lot, and 2 Gold Street. In total, over 2,700 residential
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units will be added to the Brooklyn Bridge to Battery Park subarea by 2009. Millennium High
School will have expanded to its full capacity at 75 Broad Street. The reconstructed Whitehall
Ferry Terminal will be opened at the southern tip of Manhattan.

Public Policy

The implementation of the projects described above by the 2006 construction year would be
consistent with public policies for the area. The city and state policies that support the recovery
and growth of Lower Manhattan as both a thriving central business district and an evolving 24-
hour community are expected to continue. An increase in residential development through
conversions and new construction would be consistent with existing trends for the area. Overall,
infrastructure improvements and developments providing new and expanded uses would
represent a demonstration of city, state, and federal policy, along with private investment, to
rebuild Lower Manhattan.

NO A CTIONALTERNA TI VE

In 2006 under the No Action Alternative, the temporary WTC PATH station would continue to
operate as it does today with a single entry/exit at Fulton and Church Streets and no change in
land use would occur. The temporary WTC PATH station would continue to provide a direct
transportation connection between Lower Manhattan and New Jersey and accommodate
expected commercial and residential growth throughout the study area (see Chapter 5,
"Socioeconomic Conditions"). Construction activity associated with the WTC Memorial and
Redevelopment Plan will continue on the remainder of the Project Site independent of this
alternative. Land use at the Project Site, including the WFC and Liberty Park Plaza surrounding
areas, would not change and no changes to neighborhood character would result.

PREFERRED ALTERNATIVE

Land Use and Neighborhood Character

In 2006, portions of the Preferred Alternative would be operational, with phased completion of
other station components expected between 2007 and 2009. Construction on the remainder of
the Preferred Alternative would be in progress at the Project Site in conjunction with ongoing
construction at the WTC site. No changes in land use would occur. Much of the temporary WTC
PATH station would continue to operate as it does today in conjunction with the completed
portions of the permanent facility. Throughout the construction period, pedestrian access may be
hindered due to sporadic closing, rerouting or narrowing of sidewalks used to access the sole
entrance/exit of the temporary WTC PATH station at Fulton and Church Streets. While these
construction activities may inconvenience pedestrians, these disruptions would be temporary and
no long-term effects to land use or neighborhood character would result.

The construction of the proposed project would have temporary impacts on neighborhood char-
acter in the immediate vicinity of the project site. Temporary road closures, trucking activities,
noise, and changes in air quality associated with construction activities may temporarily affect
the quality of life for employees, residents, and visitors in the vicinity of the Project Site
resulting in an adverse impact on neighborhood character in the immediate area. However, such
activities are necessary to ensure the long-term vitality of Lower Manhattan and thus are likely
to lead to a long-term positive benefit on the community and overall character of the area.
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Public Policy

Construction of the Preferred Alternative would be consistent with the goals of PANYNJ,
LMDC, and the city's Vision to revitalize Lower Manhattan as a competitive, thriving business
district. No adverse impacts to public policy would result from the Preferred Alternative in the
construction year.

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Land Use and Neighborhood Character

Project Site/WTC Redevelopment Sites. Development through 2009 would result in enormous
changes to land use and neighborhood character at the WTC site, independent of the Preferred
Alternative. The WTC site will change from a largely vacant site in 2006 to a mixed-use
development with a Memorial and museum and office, cultural, retail, and open space uses. To
the south, Washington Street will be closed, St. Nicholas Greek Orthodox Church will be
reconstructed, and an open space will be created between Route 9A and Greenwich Street. These
developments will strengthen and be a key element in the revitalization of Lower Manhattan by
introducing a range of active and attractive uses (see Appendix A, Table A-2).

First, the initial development will include the Memorial and the related museum (Memorial
Center). The extension of two streets, Greenwich and Fulton, through the WTC site, would
recreate north-south and east-west linkages for pedestrians and vehicles that have not existed
since before the creation of the WTC. The proposed performing arts center, a major new use for
Lower Manhattan, will also face onto this intersection in the heart of the WTC site.

Freedom Tower, at the northwest corner of the WTC site, will also be completed by 2009. At a
height of 1,776 feet this structure will be the tallest on the island of Manhattan and restore an
element of the skyline lost on September 11, 2001. With 2.6 msf of office space, the tower will
begin to replace the Class A office space lost on the WTC site. Its restaurants and observation
decks will also be replacements for September 11, 2001 losses.

Retail bases of the three other towers on the WTC site will be complete by 2009 and together
with the below-grade retail will provide up to 1 msf for stores. Major portions of this retail space
will be at grade and open onto and enliven the sidewalks around and inside the WTC site.

A number of new open spaces will be created totaling approximately 5.6 acres. All of the open
spaces, including the Memorial, will be at grade and immediately accessible from the sidewalks.
Wedge of Light Plaza and PATH Plaza will be part of the east-west circulation system along
with Fulton Street. Liberty Park South will stretch from Greenwich Street to Route 9A.

The potential bus garage for tour buses coming to the Memorial will be located below grade on
the WTC site or, possibly, south of Liberty Street.

The Memorial and Memorial Center, along with the observation decks of Freedom Tower and its
restaurants, will become major tourist attractions and attract visitors from all over the world to
Lower Manhattan. The increase in visitors will benefit area businesses, particularly restaurants
and shops well beyond the vicinity of the WTC site throughout the entire land use study area
(see Chapter 5, "Socioeconomic Conditions"). Together, the diverse components of the WTC
Memorial and Redevelopment Plan will contribute to the creation of a more active and attractive
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WTC site. The overall character of the area will be improved from an essentially blighted state
into a major destination for workers, tourists, and other visitors.

North of WTC Site. In keeping with the trend of increasing residential use in Lower Manhattan,
a large residential project is expected to be complete at 270 Greenwich Street, formerly known
as WSURA Site 5B, adding approximately 730 new residential units and 240,000 square feet of
major retail uses to the area. This will serve to better connect the blocks to the east of Greenwich
Street with BPC to the west by replacing a large, empty parcel with active residential and retail
uses. BMCC's Fiterman Hall will be demolished and the site redeveloped for its former
educational use.

Broadway Corridor. A major transportation project and several residential developments are
expected to be complete in the Broadway Corridor by the 2009 opening year. The FTA in
cooperation with MTA and NYCT is planning the Fulton Street Transit Center, scheduled for
completion in late 2008/early 2009. The project's goal is to improve access to and from Lower
Manhattan. It will consist of the construction and operation of a rehabilitated, reconfigured,
enhanced multi-level underground transit hub that will incorporate four subway stations serving
12 subway lines. It will provide underground connections to WTC site developments and the
Permanent WTC PATH Terminal, if built, at Dey and Church Streets. In addition, several
residential conversions will be complete along Maiden Lane, Fulton, and John Streets.

Battery Park City. Another transportation project expected for completion by 2009 is the
rehabilitation of Route 9A between Chambers and West Thames Streets. This section of
highway, a portion of which is adjacent to the WTC Site, will either be restored at grade or
placed in a short bypass beneath a wide median with an adjacent local roadway. Residential
development will also continue in the North and South neighborhoods, adding over 850 residen-
tial units to BPC. The North neighborhood developments will include a new indoor community
recreation center and additional space for the BPC Parks Conservancy. In the South neighbor-
hood, the planned mixed-use development at 1st Place between Route 9A and Battery Place, will
be home to the new Women's Museum. In addition, Site 26 will be developed with a 2.3
million-square foot commercial office tower with ground-floor retail and accessory parking uses.

Tribeca. Segment 3 of the Hudson River Park, which runs from Chambers Street to Houston
Street north of the study area, will be complete. Currently in design development, this segment
will feature two of the park's longest piers-25 and 26 near North Moore Street in Tribeca—and
an "eco-pier" at Canal Street. A number of public use facilities, including a river education
center, habitat planting area, boathouse, restaurant, park concessions, playgrounds, volleyball,
practice field, boat docking, minigolf, skate park, and other passive and active recreation
opportunities, will be operating by 2009. Residential conversions are also expected to continue
throughout the subarea.

Brooklyn Bridge to Battery Park. The expanded South Ferry Subway Terminal will be opened
at the southern tip of Manhattan. The completely redesigned subway station will accommodate
the full length of a typical 10-car subway train (rather than the five cars it accommodates in
2004) and provide new connections to the Staten Island Ferry and to the Whitehall Street
subway station. Also planned are several large residential developments through both new
construction and conversion. Almost 3000 new dwelling units will be added there by 2009.

More generally, an aggressive street reconstruction program is being undertaken in Lower
Manhattan both to relocate and strengthen infrastructure lost during the events of September 11,
2001, and to repair streets damaged by recovery vehicles in the months following. By 2007, the
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New York City Department of Design and Construction will have reconstructed nearly all of the
city's streets south of Canal Street from river to river.

Public Policy

The implementation of the development projects described above by 2009 will be consistent
with public policy in the study area. The city and state policies that support the recovery and
growth of Lower Manhattan as both a central business district and an evolving 24-hour
community are expected to continue. Infrastructure improvements and developments providing
new commercial, residential, and open space uses are being planned by the state and city and
will represent a demonstration of city, state, and federal policy to rebuild Lower Manhattan.
Several of these projects are federally sponsored, including the Fulton Street Transit Center,
Route 9A, South Ferry Terminal, WTC Memorial and Redevelopment Plan, and the numerous
commercial and residential developments subsidized through the New York Liberty Bond
Program. Together, these projects demonstrate ongoing governmental interest in actively
promoting infrastructure improvements and new developments throughout Lower Manhattan.

NO ACTIONALTERNA TIVE

Land Use and Neighborhood Character

Under the No Action Alternative, the temporary WTC PATH station would continue to operate
on the WTC site. As described above, considerable development is expected at the WTC site and
in the surrounding neighborhoods, increasing the demand for PATH service and other modes of
public transportation. However, without the increased capacit y of the Preferred Alternative,
transit service in the area may not meet the demand from other planned land use developments
throughout Lower Manhattan. Furthermore, the temporary WTC PATH station is not consistent
with the current master plan for the WTC site. In the event that it would need to continue
operations through the opening year, components of the WTC master plan would need to be
revised to accommodate PATH operations.

Although the absence of the Preferred Alternative may not preclude those developments planned
throughout the study area, it may affect the desirability and marketability of Lower Manhattan's
residential, office, and retail establishments. As described in Chapter 2, "Project Alternatives,"
as ridership nears the temporary station's design capacity, PANYNJ would need to implement
operational adjustments to safely accommodate passengers, such as reduced service and/or
restricted access. PATH service is vital to the movement of employees to and from their offices
throughout the study area. In addition, businesses located in Jersey City and Newark depend on
PATH to deliver workers from New York City and other points east of the Hudson River. More
recently, PATH service has become critical to those businesses that have located facilities in
both Lower Manhattan and Jersey City to allow for office expansion while maintaining a close
connection between company functions on both sides of the Hudson River. Without full reliance
on this critical inter-regional connection, the anticipated developments in Lower Manhattan,
which would result in an increase in land use and density, may not come to fruition as quickly or
intensely as would be expected under the Preferred Alternative.

Overall neighborhood character would not change substantially as a result of the No Action
Alternative. Along with PATH commuters traveling to and from the temporary station, the
newly opened Fulton Street Transit Center across Church Street from the Project Site and the
existing and planned developments at the WTC site and on the blocks surrounding the Project
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Site will generate substantial pedestrian and vehicular traffic throughout the area. The area
would remain a bustling business district.

Public Policy

The No Action Alternative would not support the existing city, state, and federal policies that
promote the recovery and growth of Lower Manhattan as both a central business district and an
evolving 24-hour community. Those policies that support the revitalization of the Lower Man-
hattan central business district will undoubtedly continue well beyond 2009. The lack of the
Preferred Alternative, which restores and improves upon the level of PATH train service that
existed prior to September 11, 2001, would hinder the achievement of these policies' goals.

For example, as discussed above, LMDC was created to help plan and coordinate the rebuilding
and revitalization of Lower Manhattan so that it will re-emerge as a stronger and more vibrant
community. A comprehensive local and regional transportation infrastructure system is a vital
part of meeting that objective. One of the stated purposes of New York City's Vision is to
connect Lower Manhattan to the world around it. The policy includes recommendations to create
new regional transportation links to help revitalize and improve Lower Manhattan. The
continued operation of the temporary PATH station in 2009 may result in reduced service or
restricted access, as discussed in Chapter 2, "Project Alternatives," making it difficult to meet
the goals of these policies. Therefore, the No Action Alternative would have an adverse effect on
public policy.

PREFERRED ALTERNATIVE

The Preferred Alternative would consist of a track and platform level, a mezzanine/fare-zone
level, and a street-level terminal building incorporating sub-grade pedestrian connections to
adjacent streets, NYCT subways, and on and off-site developments, including the WFC. The
PATH tunnels, tracks, platforms, and mezzanine would be located within the WTC "bathtub" as
they were prior to September 11, 2001.

The Preferred Alternative would provide added passenger capacity and pedestrian linkages to
surrounding buildings and transit services that the temporary WTC PATH station could not
accommodate, and would provide better service to its riders. The opening of the proposed
Preferred Alternative would be compatible with the office, retail, cultural, and residential land
uses in the surrounding area, benefiting area businesses, office workers, tourists, and residents,
and improving the overall character of the Project Site and the surrounding blocks. The Preferred
Alternative would be consistent with existing public policy aimed at reviving the Lower
Manhattan office market to retain and attract both large corporations and small businesses in
conjunction with the developments at the WTC site (see Chapter 5, "Socioeconomic
Conditions"). These businesses would have access to the New Jersey workforce as they did
before September 11, 2001, while businesses across the Hudson River in Jersey City could
depend on a quick and direct commute to Lower Manhattan for the long-term. The new facility
would also provide regional connections for potential visitors and patrons who wish to visit the
Memorial or any of the new cultural uses developed at the WTC site and surrounding area.

The new facility would not conflict with other land uses or public policies in effect for the area,
and would be compatible with the overall character of the neighborhood. No change to land use
would result from the Preferred Alternative since it would replace the existing temporary WTC
PATH station with the same use in a larger configuration. Overall, the Preferred Alternative
would support other public policies that previously existed in Lower Manhattan with the
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intention of creating a 24-hours-a-day, seven-days-a-week community. As a result, no adverse
impacts to land use or public policy would result.

The new Terminal building, along with the surrounding WTC developments, would benefit
overall neighborhood character since the Project Site would change from a blighted construction
site to an area with built form and visual identity. PANYNJ owns the WTC site: therefore, the
majority of the Terminal's comnonents could be constructed without easements. However.
PAINYNJ would require easements from NYSDOT and Brookfield Properties for the
construction of a Route 9A connection and its nronosed entrance adjacent to the Winter Garden.
PANYNJ has been coordinating with these propert y owners for their plannmnn of the Route 9A
connection, but the formal execution of these easements would likely not occur until final design
of the connection is completed. Since the necessary easements would be ne gotiated directly with
the property owners, their execution is not expected to result in adverse impacts to public policy.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

Land Use and Neighborhood Character

The 2025 land uses described below assume all projects for the 2009 opening year have been
completed. Additional developments, potential or proposed, that have no specific build year
have been assumed to occur between 2010 and 2025 and are described below (see Appendix A,
Table A-3). In addition, several developments have been identified that could potentially be de-
veloped in the future but do not have a defined program associated with a definite site at this
time. Specifically, New York City's Vision may bring changes that are not yet programmed or
approved.

Overall, land use in the study area is expected to follow existing trends toward increasing
residential, cultural, and other uses while restoring the office space lost at the WTC and main-
taining a strong commercial presence. The distribution of uses is expected to remain much the
same as it is today, with commercial development clustered at the WTC site, the blocks immedi-
ately north of the WTC site, the Broadway Corridor, and the WFC in BPC, and residential devel-
opment concentrated in the Greenwich South Corridor, BPC, and North of WTC site subareas.
Development of soft sites (i.e., sites not built out to the maximum allowable FAR) may lead to a
greater intensity of land uses, with higher-density office and residential uses in the future.

These developments will be in keeping with the traditional character of the Project Site and
study area as a densely developed urban setting. The area surrounding the Project Site will
continue to function as a bustling business district. In addition, it will contain a greater mix of
uses with better transportation connections that will help to create a livelier environment, not
only during the workday but during evening hours and on weekends. All of these uses will be
compatible with those land uses that exist throughout the study area and will help to make
Lower Manhattan a more attractive and welcoming place to live, work, and visit.

WTC Redevelopment Sites. By 2025, it is assumed that the developments for the WTC
Memorial and Redevelopment Plan will be complete. In addition to the Memorial, Memorial
Center, cultural facilities, retail uses, and open space, full development will bring the total office
space to 10 msf and add a hotel with conference facilities. This office space will be in towers
above the bases and below-grade areas with up to 1 msf of retail space. There will be five large,
modem office towers ranging in area from 1.6 msf to 2.6 msf, each with between approximately
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56 and 70 stories of office space. The hotel will provide up to approximately 800 rooms and up
to 150,000 square feet of conference facilities. The additional office space, hotel, and their
associated populations will support and benefit the retail and cultural uses developed in the
initial phase of the plan.

North of WTC Site. No specific development projects have been identified for completion
between 2010 and 2025 in the North of WTC Site subarea. It is likely that residential
conversions will continue.

Broadway Corridor. New York City's Vision includes residential construction in the Broadway
Corridor. Other potential future development in the Broadway Corridor includes three complete
residential conversions and the conversion of the upper floors of a large office building on Broad
Street to residential use.

Greenwich South Corridor. New York City's Vision will create a public open space, Greenwich
Square, over the Brooklyn Battery Tunnel ramps with the intention of stimulating new
residential development or residential conversions in the area.

Battery Park City. All of BPC is expected to be developed by 2009. No additional
developments have been identified for completion between 2010 and 2025.

Remaining Subareas. Commercial and residential development is expected to continue, in the
remainder of the study area between 2010 and 2025 as a continuation of trends foreseen for
2009. Residential projects, both conversions and new construction, are proposed throughout the
study area. with the majority concentrated in the Tribeca and Brooklyn Bridge to Battery Park
subareas.

In addition, two major transportation projects are also anticipated for completion before 2025.
Under consideration for decades, the FTA recently issued a Record of Decision for the Second
Avenue Subway. The project is proposed to provide much needed transit access to residents,
workers, and visitors on the east side to reduce excess crowding on the Lexington Avenue
subway and to improve overall mobility. The project consists of a new, two -track, 8.5-mile
subway extending from Lexington Avenue at 125th Street in Harlem to Water Street at Hanover
Square in the Brooklyn Bridge to Battery Park subarea.

Finally, the city proposes to provide direct, one-seat airport access to JFK and Newark
International Airports. The project involves extending the JFK AirTrain system from the airport
through a new tunnel to Lower Manhattan and by extending the PATH train from Newark's
Penn Station to Newark Liberty Airport. The new tunnel between downtown and JFK would
also connect the area to any Long Island Rail Road (LIRR) train at Jamaica Station. It is
anticipated that the Lower Manhattan Terminal would be in the vicinity of the proposed Fulton
Street Transit Center and the Permanent WTC PATH Terminal.

Public Policy

The developments described above that are expected to be completed between 2010 and 2025
will continue to be consistent with public policy for the area. These developments demonstrate
the city and state's long-term interests in both rebuilding and promoting the continuous success
of Lower Manhattan.
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NO ACTIONALTERNATIVE

Land Use and Neighborhood Character

The existing temporary WTC PATH station was constructed for use on an interim basis, and
therefore would be retired from service and no longer in operation long before the 2025 design
year. At the same time, developments planned as part of the WTC Memorial Redevelopment
Plan will be complete and fully occupied, as described above. Without the Preferred Alternative,
the above-, and below-grade portions of the Project Site may be incorporated into other WTC site
developments. Land use on those portions of the Project Site located at Liberty Park Plaza and
the WFC are not expected to change by 2025 under this alternative.

At this time it is unknown what, if anything, would occupy the former footprints of the
temporary WTC PATH station after it ceases operations. In any event, the No Action Alternative
would leave Lower Manhattan without an important regional transportation connection at a time
when such a use will be critical. The WTC PATH Terminal served over 67,000 commuters a day
prior to September 11, 2001, the events of which left the PATH system without a large portion
of its capacity to serve commuters throughout the New York and New Jersey region. With a
substantial increase in commercial office, retail, cultural, and residential uses expected by 2025
at the WTC Redevelopment Sites and in the surrounding neighborhoods, New Jersey residents
will require convenient access to the Lower Manhattan business district, and without PATH no
direct connection would exist. As discussed in Chapter 8A, "PATH," over 167,000 weekday
passengers who would have used the Permanent WTC PATH Terminal in year 2025 would be
required to divert to alternate modes of transportation to access Lower Manhattan.

The No Action Alternative would reduce the desirability and marketability of those independent
developments planned for the study area, including those at the WTC site itself. Existing Lower
Manhattan businesses may relocate to other areas of Manhattan or leave New York City
altogether. As a result, the revitalization of Lower Manhattan may not be as robust as would
otherwise be expected and any benefits to neighborhood character would not be realized.

Public Policy

The No Action Alternative would be inconsistent with public policies in place for Lower
Manhattan, as discussed above for the 2009 opening year. No PATH train service would exist
between New Jersey and the central business district. At the same time, the WTC
Redevelopment Sites and the surrounding blocks would be fully developed and occupied. A
major part of the infrastructure needed to support the Lower Manhattan office and retail markets
would not exist. The lack of an important regional transportation connection—one that existed
prior to September 11, 200 1—would frustrate existing public policies that aim to better integrate
and serve the Lower Manhattan business district with New Jersey, Long Island, Midtown
Manhattan, and other boroughs, as well as nearby neighborhoods. Therefore, this alternative
would result in an adverse impact on public policy.

PREFERRED ALTERNATIVE

Land Use and Neighborhood Character

In 2025, the Preferred Alternative would contribute to the creation of a more active Project Site
and would benefit land use and neighborhood character. The Preferred Alternative would be
compatible with and supportive of surrounding land uses. By 2025 PATH service into Lower
Manhattan would be even more important than it is today, or is expected to be in 2009, due to
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the increased intensity of land uses that are expected at the WTC Redevelopment Sites and
throughout the land use study area, as described above. PATH service would again become an
integral part of the Lower Manhattan central business district, as it was prior to September 11,
2001.

The Preferred Alternative would bring workers and visitors who, by purchasing goods and
services, would support the existing businesses in the surrounding study areas, enlivening the
surrounding study area. This alternative would support the increased office development and
new cultural uses in the area. The influx of commuters associated with this alternative would
benefit area businesses, particularly restaurants and shops, well beyond the Project Site,
improving neighborhood character. Therefore, the Preferred Alternative would have beneficial
effects on the surrounding areas, and no adverse impacts to land use or neighborhood character
would result from this alternative. All other uses and their effects on land use and neighborhood
character would be similar to conditions described in 2009.

Public Policy

This alternative is part of a major public policy initiative led by PANYNJ in cooperation with
other federal, state, and city agencies to restore the Project Site as a functioning part. of Lower
Manhattan and maintain its place as a transportation hub for the Downtown area. The Preferred
Alternative would be consistent with plans and efforts to maintain Lower Manhattan as a
prosperous business district and to make the area more attractive to retain existing and attract
new businesses in the long term. The project would be consistent with and help to meet the goals
of public policies for Lower Manhattan, and no adverse impacts to public policy would result.

E. MITIGATION

During the construction period, activities associated with the Preferred Alternative may result in
adverse impacts related to socioeconomic conditions, traffic, air quality, and noise and vibrations
(see Chapter 5, "Socioeconomic Conditions," Chapter 8, "Transportation," Chapter 9, "Air
Quality," and Chapter 10, "Noise and Vibration"). As a result, these activities would have an
adverse effect on neighborhood character in the immediate vicinity of the Project Site. The
mitigation measures proposed for each of the technical areas discussed above would also
minimize the adverse effects to neighborhood character during the construction period.

Since the project would not have long-term (opening or design year) adverse impacts, as
described above, mitigation would not be required once the Terminal is operational. 	 *
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Chapter 5:	 Socioeconomic Conditions

A. INTRODUCTION

This chapter assesses the potential impacts of the Preferred Alternative on the socioeconomic
characteristics of Lower Manhattan, including population and housing profiles, commercial
office and retail activity, and employment trends.

B. METHODOLOGY

FRAMEWORK OF ANALYSES

A socioeconomic analysis describes whether and how a proposed action will impact the
population, housing stock, or economic activities in a geographic area. Projects are examined for
their potential to influence these socioeconomic characteristics (either directly or indirectly), and
any anticipated changes are evaluated based on both their magnitude and character.

Typically, a proposed action should be examined for its potential to affect change through direct
residential or business displacement, indirect residential or business displacement, and effects on
a particular industry. The Preferred Alternative would not directly or indirectly displace
businesses or residents nor would it adversely affect a specific industry. Thus, this assessment
focuses on the Preferred Alternative's potential for social and economic impacts and benefits to
Lower Manhattan.

As described in Chapter 2, "Project Alternatives" and Chapter 15, "Cumulative Effects,"
PANYNJ has coordinated with the other sponsors of the Lower Manhattan Recovery Efforts
(Lower Manhattan Development Corporation, Metropolitan Transportation Authority, and New
York State Department of Transportation) to develop a consistent approach to the evaluation of
potential environmental effects for their respective projects. The methodology described below
for the social and economic conditions analysis follows this guidance, and the development of
baseline and future conditions has been closely coordinated between the project sponsors.

BASELINE CONDITIONS

As described in Chapter 2, "Project Alternatives," the Preferred Alternative is analyzed under
current, and pre-September 11, 2001 conditions. This chapter presents two baselines. The first
summarizes population, housing, employment, and commercial real estate characteristics as they
existed prior to September 11, 2001, and the second presents those characteristics for the study
areas today.

Following the baseline discussion is an assessment of future conditions in the study areas for
three different analysis years: 2006 (which falls within the construction period), 2009 (the
opening year) and 2025 (the design year). For each year, future socioeconomic conditions are
described for the Future Common to All Alternatives as well as the No Action and Preferred.
Alternative.
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STUDY AREA DEFINITIONS

The socioeconomic study area is Lower Manhattan, south of Canal Street. Study area subareas
vary by subject matter, depending on the level of detail appropriate for the analyses and the
types of data available. Subareas for each section of the socioeconomic analysis are defined
below.

POP ULA TIONAND HOUSING

There are nine Population and Housing subareas, including the World Trade Center (WTC) site.
Those subareas immediately surrounding the WTC site include: North of WTC Site, Battery
Park City, Greenwich South Corridor, and Broadway Corridor. Those on the periphery include:
Tribeca, Civic Center, Chinatown, and Brooklyn Bridge to Battery Park (see Figure 5-1).

COMMERCIAL OFFICE MARKET

The study area for the Commercial Office Market analysis has been divided into five
submarkets, which conform to data collected by the real estate services firm Cushman &
Wakefield. These submarkets are mapped in Figure 5-2, and are further described below:

• City Hall: Bound by the Brooklyn Bridge, Park Row, Vesey Street, Chambers Street,
Hudson River, Canal Street, and the East River.

• World Financial: Bound by Albany Street, Hudson River, Chambers Street, Church Street,
Vesey Street, Broadway, Liberty Street, and Greenwich Street.

• Insurance: Bound by Pine Street, William Street, Liberty Street, Broadway, Park Row, and
the Brooklyn Bridge.

• Financial West: Bound by Battery Park, Hudson River, Albany Street, Greenwich Street,
Liberty Street, and Broadway.

• Financial East: Bound by Battery Park, Broadway, Liberty Street, William Street, Pine
Street, and the East River.

In order to contextualize the Lower Manhattan office market data, it is compared to data
describing other Manhattan submarkets, including Midtown South and Midtown. The three
major Manhattan submarkets are mapped in Figure 5-3.

COMMERCIAL RETAIL MARKET

The Commercial Retail Market has not been divided into submarkets. However, because the
Preferred Alternative could have an effect on retail establishments located on blocks
immediately surrounding the proposed entrances to the Terminal, a smaller study area has been
defined for the Retail analysis. This "Immediate Study Area" consists of the blocks immediately
surrounding the WTC site, along with buildings lining the east side of Broadway from Pine
Street to Ann Street (see Figure 5-2). More specifically, the Immediate Study Area includes:

• The World Financial Center on the west side of the WTC site;

• Blocks between Route 9A and Broadway, Vesey, and Barclay Streets;

• Blocks between Vesey and Thames Streets, Church Street, and Broadway;
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• Buildings facing Broadway on the east side of Broadway, between Ann Street on the north
and Pine Street on the south; and

• Blocks on the south side of Liberty Street, from West Street to Church Street.

EMPLOYMENT

The Employment study area, which includes all of Lower Manhattan south of Canal Street, has
not been divided into submarkets.

DATA SOURCES

POP ULA TIONAND HOUSING

The assessment of population and housing trends in the Primary and Secondary Study Areas is
based on data from the 1990 and 2000 Census. The information was grouped into three content
areas:

• Population characteristics, including total number, race, and median age;

• Housing characteristics, including number of units, vacancy and tenure (owner versus renter
occupied), median contract rent, and median home value; and

• Household characteristics, including number of households, average size and income, and
percent below poverty.

The data have been organized by subarea. However, because the subareas were defined
according to land use patterns and commonly used neighborhood definitions, boundaries do not
always conform to Census geography (Tract, Block Group, or Block). Where Census units
overlap subarea boundaries, a judgment was made regarding the extents of the Census unit to
include in the subarea based on land uses in the area and the potential for the characteristic being
examined to cross the Census unit in question.

There is some discrepancy between the precision with which the 1990 and 2000 data conforms
to subarea boundaries. Because much of the 1990 data is reported only by Tract and Block
Group levels (not at the level of the Census Block, the smallest geographic unit), the 1990 data is
not as precise as the 2000 data for some demographic and housing characteristics. However,
every effort was made to ensure a consistent comparison between these data.

The pre-September 11, 2001 condition is based primarily on 2000 Census data. Because the
Census is dicennial, it is impossible to obtain an accurate 2003 demographic and housing profile
of the study areas. Thus, the current condition is based largely on 2000 data updated with
information and survey data compiled from various agencies and organizations involved in the
redevelopment of Lower Manhattan, such as the Alliance for Downtown New York (Downtown
Alliance) and the Lower Manhattan Development Corporation (LMDC). Much of the 2003
housing and population data is based on an assessment of units built in the study areas between
2000 and 2003 and corresponding population estimates based on 2000 average household sizes
by subarea. The list of recent housing development was compiled from a variety of sources
including real estate firms, newspaper articles, Community Board 1, Downtown Alliance, and
the New York City Department of City Planning (NYCDCP).
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OFFICE

Office market trends and current conditions for Lower Manhattan and Manhattan, as a whole,
are presented using data from Cushman & Wakefield. Four main indicators were used to depict
market conditions: total inventory, average rent, vacancies, and absorption. Wherever possible,
these indicators were reported separately by class of office space. Office class definitions are as
follows:*

• Class A: Most prestigious buildings competing for premier office users with above average
rents for the area. Buildings have high quality standard finishes, state-of-the-art systems,
exceptional accessibility and suggest a definitive market presence.

• Class B: Buildings competing for a wide range of users with average rents for the area.
Building finishes are fair to good for the area and systems are adequate, but the buildings do
not compete with Class A at the same price.

Class C: Buildings competing for tenants requiring functional space at below average rents
for the area.

The post-September 11, 2001 condition is portrayed using data from the second quarter of 2003,
and the pre-September 11, 2001 condition reflects data from the second quarter of 2001.

RETAIL

Data on the Manhattan and Lower Manhattan Retail markets was obtained primarily from the
Retail Report series published by the Real Estate Board of New York and the Fulton Corridor
study commissioned by LMDC. In addition, a field survey was conducted in September 2003
to develop a comprehensive list of businesses in the "Immediate Study Area."

EMPLOYMENT

Employment data for Manhattan and New York City are from the New York State Department
of Labor (NYSDOL). The discussion of employment trends is based on data from 1990, 1995,
2000, and 2002. Second quarter 2000 data were used for the pre-September 11, 2001 conditions
and second quarter 2002 data (the most recent data available) were used for the post-September.
11, 2001 conditions.

Employment data for Lower Manhattan is based on employment estimates from the New York
Metropolitan Transportation Council (NYMTC) supplemented with industry-specific data from
NYSDOL. It is difficult to accurately quantify employment in Lower Manhattan using
NYSDOL data because it is available only by zip code, and zip code 10013 is bisected by Canal
Street, the northern boundary of the Study Area. Although the NYMTC data in its original form
is county-based, it has been adjusted to the Census Tract level and used for several
transportation projects in Manhattan with the endorsement of a variety of City agencies. Thus,
the NYMTC data was used to quantify employment in Lower Manhattan. (It should be noted

* Cushman and Wakefield. Market Beat Series. Individual reports from Cushman and Wakefield are
referenced in text and tables presented later in this document.

** LMDC. Fulton Corridor: Creating a Vision for Enhanced Retail+Arts+ Cultural Activities in Lower
Manhattan, June 12, 2003
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that overall, the NYMTC-based private sector employment estimate is approximately 6 percent
higher than the NYSDOL-based estimate.)

To estimate employment by industry (or Standard Industrial Code—SIC) for Lower Manhattan,
the NYSDOL employment distribution was applied to the NYMTC employment estimates for
2000 and 2002. For example: if, according to the NYSDOL, 35 percent of Lower Manhattan
employment in 2000 was in the Services sector, then this distribution was applied to the
NYMTC.

The NYMTC employment figures include both public and private sector employment, with
subtotals by sector. While private sector employment is based on 2000 data, the public sector
employment estimate is based on 1990 data—the most recent year for which data is available.
However, government employment for New York City, as a whole, changed only modestly from
1990 to 2000 (decreasing by about 5 percent in magnitude).

UI'A R01910 I DhI V.. 1S13 N 01 M

Executive Order 12898. "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations." re quires that every federal agency identify and
address disproportionately high and adverse human health or environmental effects of its
programs, policies, and activities on minority and low-income nonulations.

As discussed in the existing conditions portion of this chapter, the nnmarv stud y area nonulation
is over 75 percent white, with a median household income that is over twice the median for New
York City and a poverty level that is well below the citywide avera ge. The secondary study area
includes two subareas with populations that are over 50 ]percent minority: Chinatown
(approximately 86 percent minority) and Civic Center (approximately 65 percent minority.
These communities also have a relatively high proportion of persons living in povertv-37.5
percent in Civic Center and 33.4 percent in Chinatown, as compared to 20.8 nercent in New
York City. However, these communities are geographically further removed from the proposed
project and would not suffer disproportionately high and adverse impacts from the proposed
project. Therefore, a more detailed environmental justice analysis was deemed unnecessary.
Nevertheless, as more fully discussed in Chanter 18, "A gency Coordination. Process, and Public
Particination," FTA and PANYNJ reached out to low-income and minority populations in an
effort to include them as part of the project's public participation program.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

POP ULA TIONAND HOUSING

Population

Table 5-1 presents characteristics of the Lower Manhattan population in 1990 and 2000. In
2000, there were approximately 58,620 people living in Lower Manhattan. About 44 percent of
the total population lived in Chinatown. Approximately 48 percent of the study area population
was White, almost 40 percent was Asian, and only 6.4 percent was Black. This contrasts with
the racial profile of Manhattan as a whole, which was approximately 54 percent White,
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Table 5-1
Pre-September 11, 2001 Population

Characteristics in Lower Manhattan (1990 and 2000)
Total Population
Race and Ethnicity (Percent) 1 '2 	Median

Primary Study Area	 Total	 White I Black I Asian I Other	 Age4

1990
North of WTC Site 	 1,218	 84.1	 4.2	 9.9	 1.8	 N/A
Broadway Corr1dor3	497	 70.9	 10.1	 16.2	 2.8	 N/A
Greenwich South Corridor 	 122	 91.8	 2.5	 4.1	 1.6	 N/A
Battery Park City	 5,574	 80.6	 3.5	 14.9	 0.9	 N/A
Tribeca3	7,508	 80.9	 11.9	 4.5	 2.7	 N/A
Civic Center	 1,536	 33.4	 39.5	 5.2	 21.9	 N/A
Chinatown 	 23,939	 17.3	 6.6	 69.2	 6.9	 N/A
Brooklyn Bridge to Battery
Park 	 5,635	 73.3	 10.2	 13.7	 2.4	 N/A
Lower Manhattan Total	 46,030	 46.0	 8.5	 40.4	 5.1	 N/A
Manhattan	 1,487,536	 58.3	 22.0	 7.4	 12.3	 N/A
New York City	 7,322,564	 52.3	 28.7	 7.0	 12.0	 N/A

2000
North of WTC Site	 1,601	 75.8	 3.8	 13.9	 6.5	 36.0
Broadway Corridor	 1,385	 75.7	 3.1	 16.2	 5.0	 32.2
Greenwich South Corridor 	 1,142	 75.4	 7.7	 9.5	 7.4	 32.4
Battery Park City	 7,951	 75.0	 3.0	 18.0	 4.1	 35.4
Tribeca	 8,797	 83.5	 5.1	 6.9	 4.5	 39.8
Civic Center	 2,051	 34.9	 45.4	 8.4	 11.3	 33.1
Chinatown	 25,691	 14.0	 4.9	 74.2	 6.9	 39.6
Brooklyn Bridge to Battery
Park	 10,000	 68.5	 5.9	 18.2	 7.4	 36.0
Lower Manhattan Total 	 58,618	 47.8	 6.4	 39.4	 6.4	 37.2
Manhattan	 1,537,195	 54.4	 17.4	 9.4	 18.9	 35.7
New York City	 8,008,278	 44.7	 26.6	 9.8	 18.9	 34.2
Notes:

I	 White, Black, Asian, and Other population may also be Hispanic.
2 Race categories were reported differently in the 1990 and 2000 Census. In order to draw comparisons, the 2000 Census

categories of "Asian Alone" and 'Native Hawaiian and Other Pacific Islander Alone" were combined Into "Asian" and the
categories of "American Indian and Alaska Native Alone," 'Some Other race alone," and "Two or more races" were
combined into 'Other." For 1990 data, the "Other" category combines the categories of "American Indian, Eskimo, or
Aleut" and "Other race."

3 Because the 1990 census data is not reported by block, and neighborhood boundaries do not conform with block group
boundaries, it was not possible to calculate the exact population or population by race within neighborhood boundaries.
The population was derived by calculating the percent of population in each block group living within the neighborhood
boundaries in year 2000 and applying that same percent to the 1990 block group population figures. The race
percentage is based on racial breakdown of entire block groups into which the neighborhood falls.

4	 Median age is the weighted average of the median ages for each census tract, block group, or block falling within the
subarea. Median age can not be calculated for 1990.

Source: U.S. Department of Commerce, Bureau of the Census, 2000 Census, Summary File I and 1990, Summary File 1.
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17 percent Black, and 9 percent Asian. As illustrated in Table 5-1, the uncharacteristically high
Asian representation in Lower Manhattan is due to the high number of people living in
Chinatown, which is nearly 75 percent Asian.

Of all subareas in Lower Manhattan, Brooklyn Bridge to Battery Park experienced the greatest
net increase in population between 1990 and 2000 (growing by approximately 4,365 people),
and Greenwich South Corridor had the greatest percentage increase (growing from 122 to 1,142
residents). For all subareas, the Asian population constituted a larger percent of total population
in 2000 than it did in 1990. At the same time, the White and Black populations in most subareas
shrunk as a percent of total population.

The average median age in 2000 was eldest in Chinatown and Tribeca (almost 40 in both
subareas) and youngest in the Broadway Corridor and Greenwich South Corridor subareas.

Housing

As illustrated in Table 5-2, there were approximately 27,143 housing units in Lower Manhattan
in 2000. Overall, about 20 percent were owner-occupied and 80 percent were renter-occupied,
which mirrors the overall Manhattan housing market. The study area's vacancy rate was only
moderately higher than in Manhattan (9.4 as compared to 7.5) but the rate varied substantially
across subareas. At 17.9 percent, Battery Park City had the highest vacancy rate, which may be
attributable to the substantial number of newly constructed but not yet occupied units that were
built late in the 1990s.

The 2000 median home value in Lower Manhattan was $411,040, approximately 14 percent
higher than the median for Manhattan, and 86 percent higher than the median for New York
City. The area's median contract rent (or weighted average of median contract rents for all
subareas) of $1,130 per month was over 50 percent higher than the median rent for Manhattan. It
is worth nothing that the median home value and median contract rent for Chinatown were
substantially lower than in many other Lower Manhattan subareas; which deflates the overall
averages for the study area.

Between 1990 and 2000, the housing stock in Lower Manhattan increased much faster than it
did in Manhattan or New York City. While the number of units in the study area increased by 30
percent, the Manhattan housing market grew by only 1.6 percent and the New York City market
by 6.9 percent. The majority of growth occurred in the Battery Park City, Tribeca, and Brooklyn
Bridge to Battery Park subareas, having a total of 4,480 new units between 1990 and 2000.

While the number of units increased from 1990 to 2000, the overall ratio of owner- to renter-
occupied housing units remained almost constant and the vacancy rate increased by only 1.7
percent. Median contract rent increased by approximately $434 between 1990 and 2000.

Households and Income

There were approximately 24,615 households in Lower Manhattan in 2000 with an average size
of 2.2 people. The vast majority of households (22,464 in number) were located in four
subareas: Chinatown, Brooklyn Bridge to Battery Park, Battery Park City, and Tribeca. The
study area's median household income of approximately $65,090 was about 38 percent higher
than for Manhattan and 70 percent higher than for New York City. The poverty rate, however,
was roughly equal to that of Manhattan—primarily due to the high poverty rate in Chinatown
(33.4 percent). The North of WTC site subarea had the highest median income and lowest
poverty rate in the study area. Table 5-3 presents income characteristics for Lower Manhattan.
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Table 5-2
Pre-September 11, 2001 Housing Characteristics in Lower Manhattan, (1990 and 2000)

Housing	 Housing Tenure
Total Housing	 Vacancy	 (Percent)	 Median Median House

Primary Study Area	 Units	 (Percent)	 Owner	 Renter	 Contract Rent1 ' 3	Value1'2'3

1990
North of WTC Site	 672	 18.1	 51.2	 48.8	 $1,199	 N/A
Broadway Corridor 	 590	 7.9	 29.4	 70.6	 $1,237	 N/A
Greenwich South Corridor	 89	 10.1	 0.0	 100.0	 $670	 N/A
Battery Park City	 4,032	 16.3	 19.6	 80.4	 $1,319	 N/A
Tribeca	 3,479	 7.3	 27,6	 72.4	 $707	 N/A
Civic Center	 60	 5.0	 40.4	 59.6	 $750	 N/A
Chinatown	 8,723	 3.8	 7.4	 92.6	 $392	 N/A
Brooklyn Bridge to Battery
Park	 3,255	 5.7	 35.7	 64.3	 $701	 N/A
Lower Manhattan Total	 20,900	 7.7	 19.8	 80.2	 $696	 N/A
Manhattan	 785,127	 8.8	 17.9	 82.1	 $630	 N/A
New York City 	 2,992,169	 5.8	 26.6	 71.4	 $590	 N/A

2000.
North ofWlCSite	 761	 8.3	 58.9	 41.1	 $1,510	 $548,133
Broadway Corridor 	 841	 11.8	 16.7	 83.3	 $1,220	 $478,080
Greenwich South Corridor	 739	 15.8	 0.8	 99.2	 $2,000	 $187,500
Battery Park City	 5,382	 17.9	 17.7	 82,3	 $1,873	 $318,600
Tribeca	 4,786	 8.3	 32.7	 67.3	 $1,254	 $782,455
Civic Center	 :	 91	 2.2	 1.1	 98.9	 $170	 N/A
Chinatown	 9,465	 5.4	 11.0	 89.0	 $449	 $203,094
Brooklyn Bridge to Battery
Park	 5,078	 8.0	 25.0	 75.0	 $1,413	 $548,058
Lower Manhattan Total	 27,143	 9.4	 20.5	 79.5	 $1,130	 $411,040
Manhattan	 798,144	 7.5	 20.1	 79.9	 1	 $740	 $361,100
New York City 	 3,200,912	 5,6	 30.2	 69.8	 $646	 $221,200
Notes:

I Values were calculated by taking the weighted average of median number of rooms, median contract rent, and median house value of
all the census block groups in a given study area. Because this data is available only at the block group level and block group
boundaries do not always align with subarea boundaries, the medians are not exact. Block groups were included or excluded depending
on how much of the block group lay within the subarea and whether the housing in the block group was consistent in character with
housing in other parts of the subarea.

2	 The 1990 median home value is not reported because the 1990 value was based on 'specified owner-occupied housing units" only,
while the 2000 median was based on all owner-occupied housing units. The two data sets are not comparable.

3

	

	 All 1990 values were converted to 2000 constant dollars using the U.S. Department of Labor's Consumer Price Index for the "New York-
Northern New Jersey-Long Island" area.

Source: U.S. Department of Commerce, Bureau of Census, 1990 and 2000 Census, Summary File 1 and Summary File 3.
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Table 5-3
Pre-September 11, 2001 Household and Income

Characteristics in Lower Manhattan (1990 and 2000)

	

Housing	 Characteristics	 Income Profile3

	

Average	 Median	 Persons Below

	

Total House- Household 	 Household	 Poverty
Primary Study Area	 holds	 I	 Size	 Income'	 (Percent)2

1990
North of WTC Site	 541	 2.1	 $94,505	 5.3
Broadway Corridor 	 235	 1.9	 $67,101	 11.3
Greenwich South Corridor	 80	 1.5	 $33,175	 0.0
Battery Park City	 3,373	 1.7	 $94,828	 3.9
Tribeca	 3,479	 2.0	 $71,876	 7.9
Civic Center	 57	 2.2	 $60,943	 12.5
Chinatown	 8,392	 2.8	 $23,936	 27.0
Brooklyn Bridge to Battery Park 	 2,885	 1.7	 $47,961	 14.4
Lower Manhattan Total	 19,042	 2.3	 $51,580	 18.2
Manhattan	 716,811	 2.0	 $42,511	 20.5
New York City 	 2,816,274 1	 2.5	 $39,297	 19.3

2000
North of WTC Site	 698	 2.1	 $127,262	 3.7
Broadway Corridor 	 742	 1.9	 $88,949	 9.6
Greenwich South Corridor	 622	 1.7	 $94,809	 15.2
Battery Park City	 4,419	 1.8	 $107,611	 5.5
Tribeca	 4,420	 2.0	 $97,228	 4.4
Civic Center	 89	 1.4	 $8,833	 37.5
Chinatown	 8,955	 2.7	 $23,867	 33.4
Brooklyn Bridge to Battery Park 	 4,670	 1.7	 $57,525	 10.4
Lower Manhattan Total	 24,615	 2.2	 $65,090	 19.8
Manhattan	 738,644	 2.0	 $47,030	 19.4
New York City	 1 3,021,588 1	 2.6	 $38,293	 1	 20.8
Notes:

I

	

	 The median income represents a weighted average of the median incomes of all the census blocks or block
groups in the subarea.

2 The U.S. Census Bureau uses a set of money income thresholds that vary by family size and composition to
detect who is poor. If the total income for a family or unrelated individual falls below the relevant poverty
threshold, then the family or unrelated individual is classified as being below the poverty level.'

3 All 1990 values were converted to 2000 constant dollars using the US Department of Labor's Consumer Price
Index for the New York-Northern New Jersey-Long Island" area.

Source: U.S. Department of Commerce Bureau of the Census, 1990 and 2000 Census, Summary Files I and 3.
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Submarket

Table 5-4
r 11, 2001 Manhattan Office Market Characteristics (Year-End 2000)
Total InventoryClass A Average

(sq. ft.)	 _Total Average Rent 	 Rent	 I Total Vacancy Rate

Midtown South
Lower Manhattan

Total

Source: Cushman &

224,320,504

60,614,279

107,512,756
392,447,539

Id. second auarter 2003.

	

54.65	 .11	 3.6

	

16.70	 .23	 3.6

	

.37	 3.6

	

12	 .51	 3.7

Between 1990 and 2000, the study area gained a total of 5,573 households, an increase of 29.3
percent. Median household income increased by 26 percent, from $51,580 to $65,090. The most
substantial increase in income occurred in the Greenwich South Corridor, the subarea, which
also experienced the most dramatic growth in the number of households.

COMMERCIAL OFFICE MARKET

At year-end 2000, Manhattan's office inventory totaled 392,447,539 square feet. Approximately
57 percent was located in Midtown, 27 percent in Lower Manhattan, and 15 percent in Midtown
South. As indicated in Table 5-4, vacancy rates were low, absorption was high, and total average
rents ranged from $43.29 per square foot (psf) to $54.65 psf.

During the second quarter of 2001, Lower Manhattan contained approximately 107.8 million
square feet (msf) of office space. Over half was considered Class A, which was generally
distributed between two submarkets: World Financial and Financial East. Class B space was
concentrated in the Financial East area, and the City Hall submarket contained 40 percent of all
Class C space.

The WTC site itself contained over 10 msf of office space in five buildings. The Twin Towers,
(One and Two World Trade Center) were 110 stories each and contained approximately 4.7 msf
of Class A office space per building.

Table 5-5 shows inventory and average rents for each of the submarkets in Lower Manhattan in
the months immediately preceding September 11, 2001. As shown, the average rent for Lower
Manhattan office space in 2001 was $41.17 psf. Class A space rented at approximately $47.50
psf, Class B at $37.70 psf, and Class C at $37.08 psf.

Table 5-5
Pre-September 11, 2001 Lower Manhattan Office Inventory and Rents (2001)

Class A	 Class B	 Class C	 Total
Inventory Total Avg.	 Inventory	 Total Avg.	 Inventory	 Total Avg.	 Inventory	 Total Avg.

Submarket	 (sg.ft.)	 Rent	 (sq.ft.)	 Rent	 (sg.ft.)	 Rent	 (sg.ft.)	 Rent

World Financial 24,331,521	 $51.20	 3,144,677	 $38.86	 1,396,150	 $0.00	 28,872,348	 $46.50
City Hall	 5,181,465	 $54.57	 4,920,258	 $35.97	 5,823,613	 $34.46	 15,925,336	 $39.63
Insurance	 5,178,179	 $42.03	 7,170,386	 $38.86	 4,393,706	 $38.32	 16.742.271	 $39.04
Financial West	 663,315

Financial East	 23,410,33

Total	 58,764,81 

Percent of Total 	 54.5%
Study Area

Source:	 Cushman & )

79

	

$47.51	 34,328,435 1	 $37.70	 1 14,716,6
	

137.08	 1 107,809,9

	

115.4%	 31.8%	 1	 91.6%	 1	 13.7%
	

90.1%	 1	 100.0%

eId. second auarter 2001.
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The office vacancy rate in Lower Manhattan was fairly low immediately preceding the
September 11, 2001 attacks. As indicated in Table 5-6, the vacancy rate was 6.5 percent, with
vacancies in all submarkets except for Financial West ranging between 3.4 and 7.3 percent. The
vacancy rate for the Financial West subarea was 21.5 percent.

Table 5-6
Icy (2001)
tudy Area

Total
Vacancy Rat

3.4%
4.1%
6.6%

21.5%

• Pre-September 11, 2001 Lower Manhattan Office Vacai
Class A	 Class B	 Class C	 Total

	

Total ITotal Vacancyl 	 Total	 Total	 TotalTotal	 Total
Available	 Rate	 Available Vacancy Rate Available Vacancy Rate Available

	

2.9%	 1 218,869 1	 4.4%	 278,784 1	 4.8%

	

2.8%	 465,472	 6.5%	 495,076	 11.3%

	

176%	 1.087,106 1	 25.5%	 231.959	 14.8%
Financial East 	 1,549,005 1	 6.6%
Total	 2,585,884	 4.4%

	
372,526 1	 9.8%	 1,076,557 1	 7.3%

Percent of Total 	 36.8%	 67.7%
	

47.9%	 150.8%	 15.3%	 112.3%

	

second
	

,rter 2001.

Submarket

Insurance
Financial West

993,769
647,651
107,231
395,711

,890,60
,034,96
112.3%

COMMERCIAL RETAIL MARKET

At the end of March 2001, Manhattan had a total of 10.6 million square feet (msf) of available
retail space (or 1,850 stores) with an average rent of $98 psf. By the end of September 2001,
Manhattan had 11.3 msf of available retail space (1,744 stores), with an average asking rent of
$84 psf. Though some of this drop can be attributed to the attacks of September 11, 2001, much
of the decrease was underway in the months prior to September 11, 2001, as regional and
national economies began to slow.

In Lower Manhattan, a total of 1.6 msf of retail space was available as of March 2001, and the
average asking rent was $60 psf. Like the overall Manhattan retail market, the Lower Manhattan
market was showing signs of weakness prior to September 11, 2001, evidenced by the drop in
average asking rents from $67 psf in September 2000 to $60 psf in March 2001.

EMPLOYMENT

New York City and Manhattan

Approximately 3.1 million people were employed in New York City's private sector in 2000,
and almost two thirds (1.9 million) worked in Manhattan. In both Manhattan and New York City
as a whole, the greatest concentration of employment was in the Services industry. The largest
proportion of all Services employment was in the Business Services and Health Services
subsectors. In Manhattan, 31 percent of all Services employment was in Business Services, and
14 percent was in Health Services. In New York City, 24 percent was in Business Services and
23 percent in Health Services. Public Sector employment in New York City totaled
approximately 549,100 in 2000, comprising about 15 percent of all employment in the City. Of
those employees, approximately 66,700 worked for the federal government, 42,100 for the state,
and 440,300 for local government agencies.

In Manhattan, 418,236 employees (22 percent of the private labor force) worked in the Finance,
Insurance and Real Estate (FIRE) sector, and another 18 percent worked in retail or wholesale
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trade. By comparison, New York City's workers were less concentrated in the FIRE industries
(16 percent of private sector employees) and somewhat more concentrated in the trade industries
(20 percent of private sector employees).

Between 1990 and 2000, private sector employment in Manhattan grew by about 3.4 percent, or
64,400 workers. The largest absolute growth occurred in the Services sector, which gained
161,525 employees, growing by 22 percent. Retail Trade also experienced substantial growth,
adding about 34.8 thousand employees to its 1990 base of 198,273. Employment in Wholesale
Trade declined by 29,000 workers. Employment in the FIRE industries decreased by over 7
percent, from 451,400 to 418,200 employees.

Lower Manhattan

In 2000, there were approximately 426,008 employees in Lower Manhattan. As shown in Table
5-7, approximately 40 percent were working in the FIRE sector and another 36 percent worked
in the Services sector. Within the Services sector, 36 percent worked in "Business Services," and
within FIRE, 65 percent worked in the "Security and commodity brokers, dealers, exchanges,
and services" subsector as a whole.

Table 5-7
Pre-September 11, 2001 Lower Manhattan Employment (2000)
Industry	 Number	 Percent

Private Sector Employment	 331,841	 100.0%
Agriculture, Forestry, Fishing, and Hunting 	 164	 0.0%
Mining	 2	 0.0%
Construction Industries 	 4,486	 1.4 %
Manufacturing	 16,826	 5.1 %
Transportation, Communication, and Utilities 	 13,385	 4.0%
Wholesale Trade	 9,633	 2.9%
Retail Trade	 34,990	 10.5%
Financial, Insurance, Real Estate	 130,370	 39.3%
Services Industries 	 120,887	 36.4%
Unclassified Establishments 	 1,097	 0.3%
Public Sector Employment	 94,168	 22.1 %

Total Employment	 1	 426,009	 1	 100.0%
Notes:
1. Due to NYSDOL data suppression practices, the sum of employment by industry did not exactly match the total

private sector employment figure. Employment that was unaccounted for in the industry breakdown was added
to "Unclassified Establishments."

2. For private sector employment industry subcategories, "Percent" represents percent of private sector
employment, not total employment. For main public and private Sector headings, "Percent" represents the
relative contribution of private and public employment to total employment.

Sources: Number of firms was obtained from NYSDOL 2002 employment data. Employment was estimated using
NYSDOL data to generate an employment estimate that is consistent with NYMTC employment
estimates.

Compared to Manhattan, Lower Manhattan had a high concentration of FIRE sector
employment. About 38 percent of all FIRE employment in Manhattan and 32 percent of all New
York City FIRE employment was located within Lower Manhattan, making it more than twice
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as concentrated in the FIRE industries as Manhattan and about three times more concentrated
than the City as a whole.

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

POP ULA TIONAND HOUSING

Population

The Lower Manhattan population has gone through some dramatic changes since the 2000
Census. Following September 11, 2001, the population in Lower Manhattan (particularly in
those subareas surrounding the WTC site) dropped, as people were forced to leave their homes
during the beginning phases of the WTC site cleanup. While some of the area's residents
returned when conditions permitted, others chose to relocate elsewhere, driving vacancy rates
upward and keeping the population below its pre-September 11, 2001 level. However,
residential grant programs were successful in convincing many to remain, return, or relocate to
Lower Manhattan. Thus, vacancy rates have decreased and population has grown.

According to the Downtown Alliance, residential vacancy rates in Lower Manhattan have now
returned to their pre-September 11, 2001 levels.* Assuming a) an overall vacancy rate of 5 percent in
residential buildings that existed in 2000 as well as those built between 2000 and 2003 (see Housing
sections below for more detail) and b) that the average housing size remains the same as in 2000, the
population in Lower Manhattan has grown by approximately 10,077 (17 percent) since the 2000
Census, resulting in a total of approximately 68,695. The majority of this growth occurred in the
Greenwich South Corridor and Brooklyn Bridge to Battery Park subareas, where populations
increased by approximately 2,730 and 3,400 people respectively.

Information on the current racial composition of subarea populations is not available. Judging from
the modest changes that occurred between 1990 and 2000, it is assumed that the racial composition
has not changed markedly since the 2000 Census.

Housing

Lower Manhattan included approximately 27,140 housing units in 2000. Since then, the area has
gained approximately 5,774 housing units, growing by 21 percent. Approximately 36 percent of the
new units were built in the Brooklyn Bridge to Battery Park subarea; another 1,690 units were added
to the Greenwich South Corridor subarea, and 835 units to Battery Park City. With the exception of
Battery Park City, which has new construction, many new units in the Study Area are in buildings
converted from commercial use. Most new units are upscale, with rents equal to or higher than the
median for their respective subareas.

Households and In come

Current information on household and income characteristics is not available. However, judging
from rental rates and general size of apartments constructed between 2000 and 2003, it is assumed
that median income and average household size in Lower Manhattan have not changed greatly since
2000.

* Downtown Alliance. The Downtown Report. Winter 2003.
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COMMERCIAL OFFICE MARKET

Manhattan Office Market

Since the end of 2000, the Manhattan office market has lost approximately 3.2 msf of space, and
average rental rates have decreased by approximately 18 percent. Vacancy rates have increased from
3.7 to 12.5 percent.

According to second quarter 2003 data, the Manhattan office market currently contains
approximately 390 million square feet (msf) of office space. Of that space, 58 percent (approximately
227 ms]) is considered Class A, and 27 percent (about 104 msf) is considered Class B: The vast
majority (75 percent) of Class A space is located in Midtown. Class B and C space is more evenly
dispersed across the submarkets, with Midtown containing the largest portion of Class B space, and
Midtown South the greatest amount of Class C.

Table 5-8 presents the inventory and average rent by class of space for the Manhattan submarkets.
The total average rent for Manhattan office space in 2003 is approximately $41 psf. Class A space
commands an average rent of $48.50 psf and Class C, $26.75 psf. Class A rents are much higher in
Midtown than in Downtown or Midtown South-about $10 psf higher than Downtown and $17 psf
higher than Midtown South. The average rental rate for Downtown as a whole ($36.36 psf) is notably

	 N
lower than the average rent for all of Manhattan ($41.12 psf).

Table 5-8
and Rents (2003)

Total
Inventory	 Total Avg.

(sg.ft.)	 Rent
231,199,707	 $46.56
65,178,908	 $31.09

Post September 11, 2001 Midtown Office Inventor
Class A	 Class B	 Class C

Inventory Total Avg. 	 Inventory	 Total Avg.	 Inventory	 Total Avg.
Submarket	 (sg.ft.)	 Rent	 (sg.ft.)	 Rent	 (sg.ft.)	 Rent

Midtown	 171977,201	 $51.50	 41,780,038	 $35.94	 17,442,468	 $24.49
Midtown South	 9,943,982	 $34.37	 30,241,234	 $32.82	 24,993,692	 $27.37
Downtown	 45,375,476	 $41.57	 32,249,155	 $30.58	 15,266,018	 $28.49
Total	 227,296,659	 $48.48	 104,270,427	 $33.37	 57,702,178	 $36.75
Percent of Total 1 58.4%	 117.9%	 26.8%	 81.2%	 14.8%	 65,1%
Study Area    

Source:	 Cushman & Wakefield, second q uarter 2003.

As indicated in Table 5-9, the vacancy rate for office space in Manhattan is currently 12.5
percent. Of the three submarkets, Midtown South has the highest vacancy rate (14.5 percent).
Overall, Class B space has a slightly higher vacancy rate (13.1 percent) than Classes A (12.4
percent) or C (12.2 percent). The vacancy rate for Class A buildings is higher Downtown than in
other submarkets.

Table 5-9
Post September 11, 2001 Manhattan Office Vacancy (2003)

Class A	 Class B	 Class C	 Total
Total	 Total	 Total	 Total	 Total

Available	 Vacancy	 Available	 Total	 Available	 Total	 Available	 Total
Space	 Rate	 Space	 Vacancy Rate	 Space	 Vacancy Rate	 Space	 Vacancy	 Rat

20,430,860	 11.9%	 5,104,073	 12.2%	 2,122,232	 12.2%	 27,657,165	 12.0%
1,198,558	 12.1%	 4,897,171	 16.2%	 3,341,074	 13.4%	 9,436,803	 14.5%
6,473,383	 14.3%	 3,709,101	 11.5%	 1,559,526	 10.2%	 1 11,742,010	 12.6%
28,102,801	 12.4%	 13,710,345	 13.1%	 71022,832	 12.2%	 48,835,978	 12.5%

57.5%	 99.2%	 28.1%	 104.8%	 14.4%	 97.6%	 1	 100.0%

hman& Wakefield. Downtown New York Office Market Data, second quarter 2003.

Submarket

Midtown South
Downtown
Total
Percent of Total
Study Area

Source:
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Lower Manhattan Office Market

The Lower Manhattan office market has changed in many ways since 2001 (see Table 5-10).
The total inventory in 2003 is about 14 percent less than it was in 2001-a difference of about
15 msf. The most dramatic change occurred in Class A inventory, which decreased by approxi-
mately 23 percent. The decrease in Class A space occurred primarily from the loss of the WTC
and surrounding buildings. A small fraction of that loss was countered by an increase of 0.75
msf of Class A space in Financial West between 2001 and 2003.

Post September 11, 2001 Lower Manhattan Office Inventc
Class A	 Class B	 Class C

Inventory Total Avg.Inventory 	 Total Avg.	 Inventory	 Total Av
Submarket	 (sq.ft.)	 Rent	 (sg.ft.)	 Rent	 (sg.ft.)	 Rent

World Financial 10,202,802	 $44.13	 2,447,114	 $29.27	 1,396,150	 $32.0c
.6CCity Hall	 5,181,465	 $40.99	 3,492,656	 $29.23	 5,904,094	 $30

Insurance	 5,202,929	 $33.25	 7,170,386	 $27.90	 4,393,706	 $26.9
Financial West	 1,438,315	 $34.51	 3,433,528	 $32.56	 1,569,242	 $2921
Financial East	 23,349,965	 $42.42	 15,705,471	 $31.16	 2,002,826	 $23.87
Total	 45,375,476	 $41.57 1 32,249,155	 $30.58	 1 15,266,018	 $28.4fi

Source:	 Cushman & Wakefield. Downtown New York Office Market Data, second quarter 2003.

Table 5-10
and Rents (2003

tal Avg.
Rent

Average rents in Lower Manhattan have decreased dramatically since 2000. Overall, rent
dropped by 13.2 percent from $41.17 psf to $36.36 psf. Class C rents dropped by the greatest
percentage (23 percent) and Class A the least (13 percent). Among Downtown submarkets, rents
in the Insurance area experienced the most drastic decrease (dropping by 24 percent).

Data from the second quarter of 2003 indicates that Lower Manhattan now has a total inventory
of approximately 93 msf of office space. Of that space, 49 percent is considered Class A. Over
50 percent of Class A space is located in the Financial East submarket. Class B space is also
concentrated in Financial East, while the City Hall and Insurance submarkets contain the
majority (a combined 67 percent) of Class C space.

As illustrated in Table 5-11, vacancy rates in Lower Manhattan vary across submarkets and class
of space. The World Financial and Financial West submarkets have the highest vacancy rates
(24.7 percent and 22.9 percent respectively). Vacancies are most common in Class A space at
approximately 14.3 percent as compared to 11.5 percent of Class B space and 10.2 percent of
Class C space.

Table 5-11
Post September 11, 2001 Lower Manhattan Office Vacai
C lass A	 Class B	 Class C	 I

Total	 Total	 Total	 Total	 Total	 Total	 Total
Available	 Vacancy	 Available Vacancy Rate Available Vacancy Rate Available

Submarket	 Space	 Rate	 Space 	 Space 	 Space
World Financial 	 2,616,297	 25.6%	 702,556	 28.7%	 156,153	 11.2%	 3,475,006
City Hall	 248,557	 4.8%	 205,936	 5.9%	 495,539	 8.4%	 950,032
Insurance	 567267	 10.9%	 414,298	 5.8%	 387,080	 8.8%	 1,368,645
Financial West	 561,, 506	 39.0%655,240	 19.1%	 261,037	 16.6%	 1,477,783
Financial East	 2,479,756	 10.6%	 1.731.071	 11.0%	 259.717	 13.0%	 4.470544

otal	 1 6,473,383 1	 14.3%	 I 3,709,101 I	 11.5%	 I 1,559,52(
	

10.2%	 I 11,742,010

Source:	 Cushman & Wakefield. Downtown New York Office Market Data, second
	

2003.

Total
ancy F

24.7%
6.5%
8.2%

22.9%
10.9%
12.6%
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COMMERCIAL RETAIL MARKET

According to the New York City Department of Finance, Manhattan has a total of 108.6 msf of
retail space. Approximately 41 percent (44.4 mst) is located in Midtown South, 31 percent (33.9
msf) in Midtown, and 6.5 percent Downtown.

The average asking rent varies considerably among submarkets. Average asking rents are
highest in the East Side and are lowest in Upper Manhattan. The average asking rent dropped
dramatically between Spring 2001 and Spring 2003, from $98 psf to $88 psf. The amount of
available retail space increased only modestly over that same period from 10.6 msf to 11.3 msf.
The amount of available space was 14.5 msf in Spring 2003.

Lower Manhattan contains approximately 7.1 msf of retail space and comprises approximately
6.5 percent of the retail space in Manhattan. According to the Real Estate Board of New York
(REBNY), almost 2.3 msf of Lower Manhattan's retail space was available in Spring 2003. The
average asking price is $58 psf, which is markedly lower than the $88 psf average asking rent
for Manhattan as a whole.

September 11, 2001 had considerable negative impacts on the Lower Manhattan retail market.
Approximately 325,000 sf of retail space was destroyed at the World Trade Center, and many
retail establishments in the area were closed for several months following the attacks. Retailers
reported a dramatic drop in sales after the attacks, resulting both from a decline in office and
tourist populations and from the temporary decline in the residential population. The vacancy
rate below Chambers Street increased from 10 percent in August 2001 to 17 percent in May
2002, and the average asking rent decreased from $60 psf to $58 psf.

Retail activity improved as people and businesses returned to Lower Manhattan. Major
Downtown stores such as Century 21 and J&R Computer World have reopened, and new stores
such as Ann Taylor Loft, Nine West, and Crunch Gym have appeared in Lower Manhattan.
However, the average asking rent is still $2 psf lower than in Spring 2001 and $9 psf less than in
Fall 2000.

The retail market in Lower Manhattan includes a broad range of services, but is heavily
concentrated in the food industries. A survey conducted by Wall Street Rising in August 2002
indiCated that approximately one third of the retail establishments south of Chambers Street
were food-oriented, with 20 percent falling into the Deli/Fast Food/fake-Out category and 11
percent in the Restaurant category. Roughly another third of the retail base was in the GAFO
(general merchandise, apparel and accessories, furniture and home furnishings, and other
comparison goods) category, with approximately I  percent of all retail stores selling apparel
and accessories. Neighborhood services such as nail and hair salons, cleaners/tailors, and shoe
repair shops constituted another 15 to 20 percent of the retail south of Chambers. *

Immediate Study Area Retail Market

The Immediate Study Area includes the blocks immediately surrounding the Project Site. The
retail mix in the Immediate Study Area reflects the composition of the retail market in Lower
Manhattan as a whole with a heavy concentration of food-oriented and GAFO businesses. (Refer
to Figure 5-4, later in this chapter.)

* Wall Street Rising. Downtown Retail Attraction Program. March 2003. Section 3.
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The World Financial Center currently contains a total of 33 retail establishments on two floors.
Twelve are eating or drinking places, 10 are GAFO stores, 9 sell convenience goods, and 2 offer
neighborhood services. As of March 2003, there were 19 available stores in the World Financial
Center, ranging from 574 to 13,620 square feet.

The remainder of the study area contains 70 retail establishments. Most are street level. A few
have street-level entrances with second floor space, and others are located slightly below street
level. Of the 70 stores, 24 are GAFO, 21 are eating or drinking establishments, 14 sell
convenience goods (with 4 focusing on food items), and 7 provide neighborhood services. At the
time of this field inspection, the area included four vacant storefronts, one on the northeast
corner of Church and Vesey Streets, two along Liberty between Greenwich and Trinity Streets,
and one on the northeast corner of Broadway and Maiden Lane.

EMPLOYMENT

New York City and Manhattan

Between 2000 and 2002, employment in every private sector industry except for "Unclassified"
decreased. The Services industry lost the greatest number of employees (about 51,000) while the
Wholesale Trade and Manufacturing industries lost the greatest percent of employees (10 and 16
percent, respectively).

According to second quarter 2002 employment data from the NYSDOL, there were
approximately 2.9 million individuals working in the private sector in New York City. Over 60
percent were employed in Manhattan. (See Table 5-12.) Service industries—which include a
wide variety of jobs in hotel, educational services, legal services, automotive repair, and health
services—employed the largest number of people and the greatest percentage of the total private
sector workforce in both New York City and Manhattan. In Manhattan, employment in service
industries was approximately 850,140, or 47 percent of the overall private sector market. In New
York City, 46 percent of the private sector workforce was employed in Services. After Services,
the industry employing the greatest number of Manhattan workers was FIRE. These workers
comprised over 21 percent of Manhattan's private sector workforce. In New York City as a
whole, however, FIRE constituted only 16 percent of total employment. Outside Manhattan,
Trade, particularly Retail Trade, was the second-highest employer, comprising approximately 20
percent of the private sector workforce.

Public sector employment represented 16 percent of all employment in New York City in 2002.
Of the 553,887 public sector employees, approximately 60,700 worked for the federal
government, 42,600 for the State, and 450,600 for local government.

Lower Manhattan Employment

The September 11, 2001 attacks and the economic downturn that followed had a dramatic
impact on employment in Lower Manhattan. The attack destroyed seven buildings and damaged
approximately 23 others. According to TenantWise.com , the buildings that were destroyed and
damaged contained 608 tenants (450 tenants in destroyed buildings and 158 tenants in damaged
buildings). Approximately 137,920 jobs were initially displaced.

* New York Metropolitan Transportation Council. Demographic and Socioeconomic Forecasting Post
September 11th Impacts. Technical Memorandum Prepared by Urbanomics.
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Table 5-12
Post-September 11, 2001 Manhattan and New York City

Private Sector Insured Employment (2002)
Manhattan	 NYC

	

Percent	 Percent of
Industry	 Employment	 of Total	 Employment	 Total

Manufacturing	 118,341	 6.6%	 201,982	 7.0%
Agriculture and Mining	 2,273	 0.1%	 4,756	 0.2%
Construction	 31,284	 1.7%	 1	 111,575	 3.9%
Transportation and Public Utilities 	 82,896	 4.6%	 182,542	 6.3%
Trade	 321,689	 17.8%	 570,515	 19.7%

Wholesale Trade	 99,117	 5.5%	 162,124	 5.6%
Retail Trade	 222,572	 12.3%	 408,391	 14.1%

FIRE	 386,348	 21.4%	 452,072	 15.6%
Services	 850,137	 47.2%	 1,330,701	 46.0%
Unclassified	 9,536	 0.5%	 36,987	 1.3%

Total Private Sector Employment 	 1,802,510	 100.0%	 2,891,130	 100.0%

Source: New York State Department of Labor, second quarter 2002.

As of March 2002, 55.3 percent of displaced jobs had returned to Lower Manhattan. Another 27
percent had relocated to Midtown, 11 percent to New Jersey, and 5 percent to other locations.
TenantWise.com reports that as of September 2003, only 91 of the 186 large corporate tenants
(those occupying over 10,000 sf of office space) forced to relocate following the attacks had
returned to Lower Manhattan.

In light of these displacement and relocation estimates, it is not surprising that Lower Manhattan
lost approximately 71,256 employees, representing 17 percent of its 2000 workforce. The
greatest loss was in the FIRE sector, which decreased by approximately 25 percent. Retail was,
also hit hard, losing approximately 11 percent of its 2000 base.

In 2002, there were 354,753 private and public sector jobs in Lower Manhattan. As shown in
Table 5-13, almost 40 percent of the private sector employees worked in service industries and
another 35 percent worked in the FIRE sector. Within the FIRE industries, over 60 percent were
in the "Security and commodity brokers, dealers, exchanges, and services" subsector and another
14 percent were at banks, in the "Depository institutions" subsector. The greatest percentage of
employees in the Services Industry (31 percent) were in "Business Services."
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Table 5-13
Post-September 11, 2001 Lower Manhattan Employment (2002)
Industry	 Number	 Percent

Private Sector Employment	 276,336	 77.9%
Agriculture, Forestry, Fishing, and Hunting 	 174	 0.1 %
Mining	 2	 0.0%
Construction Industries	 3,478	 1.3 %
Manufacturing	 12,012	 4.3%
Transportation, Communication, and Utilities 	 10,627	 3.8%
Wholesale Trade	 7,658	 2.8%
Retail Trade	 29,520	 10.7%
Financial, Insurance, Real Estate	 96,004	 34.7%
Services Industries	 107,444	 38.9%
Unclassified Establishments 	 9,395	 3.4%
Public Sector Employment	 78,417	 22.1 %

Total Employment	 354,753	 100.0%
Notes:
1. Due to NYSDOL data suppression practices, the sum of employment by industry did not exactly

match the total private sector employment figure. Employment that was unaccounted for in the
industry breakdown was added to "Unclassified Establishments."

2. For private sector employment industry subcategories, "Percent" represents percent of private
sector employment, not total employment. For main public and private sector headings, "Percent"
represents the relative contribution of private and public employment to total employment.

Sources: Number of firms was obtained from NYSDOL 2002 employment data. Employment was
estimated using NYSDOL data to generate an employment estimate that is consistent with
NYMTC employment estimates.

P. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

By 2006, Lower Manhattan will gain an estimated 6,023 housing units, an increase of 18 percent
over its 2000 base, and an estimated 10,856 residents (see Table 5-14). Accounting for these
additional housing units and those known to have been constructed between 2000 and 2003,
Lower Manhattan will have 38,581 housing units and approximately 78,929 residents by 2006.

Lower Manhattan will gain approximately 3.55 msf of office space. When added to the 92.9 msf
of space in Lower Manhattan in 2003, the total space will be approximately 96.45 msf by 2006.
Retail area will increase by 110,400 sf between 2003 and 2006, resulting in a total of
approximately 7.21 msf of space. The projected retail employment, office employment, and
other employment (from hotel and institutional uses) are added to the 2002 base of 354,753, it
yields an estimated 2006 figure of approximately 369,966 jobs.
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Table 5-14
Projected Housing, Population, and Employment in Lower Manhattan in the

Construction Period (20(
Retail	 Population

(sO	 Residential	 Employe

	

7,100,000	 68,073	 354,753
110,400	 10,856	 15,213

	

7,210,400	 78,929	 369,966

Residential	 Office
Estimate
	

(DU)	 (sf)

5t-September 11, 2(
	

32,558	 92,900,000
Incremental Growth
	

6,023	 3,550,800
Total 2006
	

38,581	 96,450,800

Population estimates were generated by multiplying the number of housing units (DU) by the
2000 average household size for each subarea. Employment estimates were generated by
app lyinc standard emlovee/sauare foot ratios to anticinated develooment.

In addition to the jobs that would be created by new development in Lower Manhattan, the
major, federally-sponsored recovery efforts that are independent of the Preferred Alternative are
anticipated to result in significant numbers of construction jobs in 2006. As will be described
below for the Preferred Alternative, these workers will provide for substantial increases in
spending and tax revenues within Lower Manhattan.

NO ACTIONALTERNA TIVE

Under the No Action Alternative, the temporary WTC PATH station would continue to operate
as it does today with a single entry/exit at the intersection of Fulton and Church Streets. There
would be construction activity on the WTC site associated with the WTC Memorial and
Redevelopment Plan. Although access to the temporary WTC PATH station would be retained
at all times, certain routes to and from the Fulton Street entrance may be restricted to allow for
construction staging and other activities. However, since there would be no active uses on the
WTC site during the construction period, these restrictions would not have a direct economic
effect.

As will be described in Chapter 15, "Cumulative Effects," the simultaneous construction of
transportation and development projects in Lower Manhattan may have impacts to local
residents and businesses. Temporary road closures, trucking activities, and construction noise
may temporarily affect the quality of life for employees and residents in the vicinity of the WTC
site.

PREFERRED ALTERNATIVE

Construction of the Preferred Alternative would not displace residents or businesses since no
such uses are currently located on the WTC site. The plans for the Preferred Alternative have
been closely coordinated into the WTC Memorial and Redevelopment Plan; thus, its
construction would also not preclude future cultural, office, and retail projects on the WTC site.
Off-site construction is limited to portions of Route 9A and the Winter Garden at the World
Financial Center. In their planning for these off-site activities, PANYNJ has ensured that no
commercial or residential spaces would be directly displaced.

The majority of the Preferred Alternative's construction would occur within the WTC site.
Where off-site construction would be required, PANYNJ would prepare a Maintenance and
Protection of Traffic (MPT) plan to ensure that residents, employees, and visitors to Lower
Manhattan can access destinations throughout the study area (see Chapter 8, "Transportation").
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Environmental Performance Commitments (EPCs) would be undertaken to communicate with
local businesses regarding construction activities and to provide for signage and advertising to
promote businesses directly impacted by construction activities. Thus, the Preferred Alternative
would not eliminate access to existing residential, business, or retail establishments during the
construction period.

Access to the temporary WTC PATH station would be retained throughout the construction
period. However, as certain components are completed, additional entrances and exits would be
provided. As described below, the anticipated changes in pedestrian flows associated with the
Preferred Alternative would not result in adverse impacts to businesses in the Immediate Study
Area.

The construction of the Preferred Alternative would be coordinated with the overall
redevelopment of the WTC site. Although additional construction equipment and labor would be
required for the Terminal's construction, the types of activities and their potential effects on
local populations would occur with or without the Preferred Alternative since the WTC
Memorial and Redevelopment Plan would occur independently. However, to minimize any
potential adverse effects associated with the construction of the Preferred Alternative, PANYNJ
would implement EPCs as described in Chapter 2, "Project Alternatives," and later in this
chapter under Section E, "Mitigation."

As described in Chanter 2, "Project Alternatives." the Draft Environmental Impact Statement
evaluated a Permanent WTC PATH Terminal both with and without a sub-grade connection
beneath Church Street to Liberty Plaza. The alternative with the concourse was nroiected to cost
$81 million more than the alternative without the concourse. However, since publication of the
DEIS. PANYNJ has advanced the design of the Preferred Alternative, which does not include
this sub-grade concourse, and has determined that certain components would be more costly
than originally estimated. Thus. the Preferred Alternative would have a higher construction cost
($2.138 billion) than the "Terminal with Liberty Plaza Connection Alternative" presented in the
DEIS.

The construction of the Preferred Alternative would generate new construction jobs and resultant
economic benefits for Lower Manhattan. The principal model used to estimate the effect of
constructing the Terminal on the city's economy is the Regional Input-Output Modeling System
(RIMS II), developed by the U.S. Department of Commerce, Bureau of Economic Analysis. The
model contains data for New York City on 490 economic sectors, showing how each sector
affects every other sector as a result of a change in the quantity of its product or service. A
similar RIMS II model for New York State, also developed by the U.S. Department of
Commerce, has been used to trace the effects on the State economy. The models have been
adjusted to reflect the most recent changes in the New York metropolitan area price level. Using
these models and the specific characteristics of the project, the total effect has been projected for
New York City and State.

The development of this alternative would be undertaken by the investment of funds into the
area. Based on preliminary estimates, the capital investment for construction of the Preferred
Alternative is estimated to equal about $2.138 billion. This amount includes site preparation and
hard costs (actual construction), and design, legal, and related costs. The total estimated amount
of $2.138 billion reflects the cost of physical improvements to the site, and therefore excludes
other values (such as financing) that are not directly a part of the expenditures for construction.
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The $2.138 billion represents the direct expenditures during the construction period. As a result
of the direct expenditures, the direct employment is estimated at about 10,533 person-years of
employment. (A person-year is the equivalent of one employee working full-time for a year.) In
addition to direct employment, total employment resulting from construction expenditures would
include jobs in business establishments providing goods and services to the contractors and
resulting indirect and generated employment. Based on the model's economic multipliers for
New York City industrial sectors, the Preferred Alternative would generate an additional 5,779
person-years of employment within New York City, bringing the total direct and generated jobs
from the construction to 16,312 person-years (see Table 5-15). In the larger New York State
economy, the model estimates that this alternative would generate 9,432 person-years of indirect
employment, bringing the total direct and generated jobs from construction to 19,965 person-
years of employment.

The direct wages and salaries during the construction period are estimated at $661.50 million
(see Table 5-15). Total direct and generated wages and salaries resulting in New York City from
construction are estimated at $988.94 million. In the broader New York State economy, total
direct and generated wages and salaries from construction of the Preferred Alternative are
estimated at $1.18 billion ($1,184.88 million).

Based on the RIMS II model for New York City and State, the total economic activity, including
indirect expenditures (those generated by the direct expenditures), that would result from
construction is estimated at $3.97 billion in New York State, of which $3.10 billion would occur
in New York City (see Table 5-15).

The construction activity would have associated with it tax revenues for New York City, the
Metropolitan Transportation Authority (MTA), and New York State. Based on aggregate data on
economic activity and tax receipts for the New York City and State economies, it is estimated
that, in total, the construction of the Terminal would generate approximately $146 million in tax
revenues for New York City, MTA, and New York State. Of these tax revenues, the largest
portion would come from personal income taxes, corporate and business taxes, sales tax on
indirect expenditures, and related taxes on direct and induced economic activity. New York State
would receive about $96.81 million from construction of the Preferred Alternative. The MTA
(which collects a 0.25 percent sales tax and tax surcharges on business and utilities taxes within
the city and the MTA 12-county region) would receive about $2.96 million. New York City
would receive about $46.5 million.

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Table 51 summarizes the development and population growth anticipated in Lower Manhattan
by 2009. The combined new construction of dwelling units, offices, and retail between 2003 and
2009 will increase both the residential and employee populations of Lower Manhattan. In total,
the area is expected to gain 10,060 dwelling units, 6.15 msf of office space, and 1.38 msf of
retail space between 2003 and 2009. This will result in a total of 42,618 dwelling units, 99.05
msf of office space, and 8.48 msf of retail space.

In total, the area's residential population will increase by 28 percent between 2003 and 2009
from 68,073 to 86,893. The combined development of offices, retail, hotels, and institutional
uses in Lower Manhattan is expected to increase its employment by nearly .9 percent over the
same six year period from 354,753 to 386,081.
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Table 5-15
Employment and Fiscal Benefits from Construction of the Preferred Alternative

F
Portion in	 Total New York City

New York City	 And State
Employment
(Personyears)*

Direct (Construction) 	 10,533	 10,533
Indirect (Secondary and Induced)	 5,779	 9,432
Total	 16,312	 19,965

Wages and Salaries
(Millions)

Direct (Construction)	 $661.50	 $661.50
Indirect (Secondary and Induced)	 $327.44	 $523.38
Total	 $988.94	 $1,184.88

Total Economic Output or Demand**
(Millions)

Direct (Construction) 
Indirect (Secondary and Induced)	 $957.7	 $1,832.6
Total	 $3,095.7	 $3,970.6

Fiscal
Tax Revenues***

(Constant 2003 dollars)
New York City Taxes	 $46,485,500
MTA Taxes	 $2,963,000
New York State Taxes	 $96,809,500
Total	 $146,258,000

Notes:
*	 A person-year is the equivalent of one person working full-time for a year.
**

	

	 The economic output or total effect on the local economy derived from the direct construction spending.
Includes personal income taxes, corporate and business taxes, sales tax on indirect expenditures, and
numerous other taxes on construction and secondary expenditures.

Sources: The characteristics and construction cost of the Preferred Alternative; the Regional Input-Output
Modeling System (RIMS II), U.S. Department of Commerce, Bureau of Economic Analysis; and the
tax rates by applicable jurisdiction.

Table 5-16
Projected Housing, Population, and Employment in Lower Manhattan in the

Onenint Year (2009
Residential	 Office	 Retail	 Population

Estimate	 (DU)	 I	 (s	 I	 (sO	 Residential F Em
3t-September 11, 2001	 32,558	 1 92,900,000 1 7,100,000 1	 68,073	 1	 354,753
Incremental Growth 	 10,060	 6,150,800	 1,380,400	 18,820	 31,328

Total 2009	 42,618	 99,050,800 1 8,480,400	 86,893	 386,081
s:	 Population estimates were generated by multiplying the number of housing units by the 2000

average household size for each subarea. Employment estimates were generated by applying
standard em ployee/scivare foot ratios to anticioated develooment.
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NO ACTION AL TERNA TI VE

Under the No Action Alternative, the temporary WTC PATH station would continue to operate
in the opening year. As described in Chapter 8, Section A, "PATH," PANYNJ anticipates that
the temporary station can fully accommodate the anticipated increase in workers and residents in
Lower Manhattan in the 2009 opening year.

PREFERRED ALTERNATIVE

Upon its completion, the Preferred Alternative would have positive impacts to the residential
and business populations of Lower Manhattan. As described in Chapter 8, Section A "PATH,"
the Preferred Alternative would serve approximately 67,000 passengers on an average weekday.
The transportation link between New Jersey and Lower Manhattan would improve the
marketability of office space in the study area and would support the growing residential
population of Lower Manhattan.

The Preferred Alternative would include a small retail component (less than 5,000 sf), but there
would be no residential or office uses within the project limits. Thus, the Preferred Alternative
would not alter the 2009 projected employment or population characteristics described above.

Although the Preferred Alternative may increase the desirability of Lower Manhattan's
residential market, its effects would not be powerful enough to alter the existing demographic or
housing profile nor would it alter existing trends. Over the past two decades, Lower Manhattan
has experienced residential growth that is unmatched by most parts of the city. Between 1990
and 2000, the housing stock in the subareas immediately surrounding the WTC site increased by
44 percent as compared to 1.6 and 6.9 percent for Manhattan and the city as a whole,
respectively. As described under the Future Common to All Alternatives, this trend is expected
to continue. Based on current and anticipated statistics, the area would not contain a substantial
population that would be vulnerable to indirect displacement. Thus, any upward pressures in real
estate resulting from the development of the Preferred Alternative would not result in adverse
impacts from the displacement of local residents.

The Preferred Alternative would not directly displace business or residents, would not introduce
major new economic activities, and would not replace property that has a blighting effect on
existing commercial development. Therefore, the Preferred Alternative would not result in
indirect business displacement. If anything, it would have a positive indirect effect to the Lower
Manhattan office market by providing improved access to existing and proposed developments.

Prior to September 11, 2001, approximately 140,000 people used the WTC PATH Terminal on a
daily basis, generating a reliable stream of foot traffic for retail establishments in the Immediate
Study Area. Figure 5-4 shows existing retail uses in the Immediate Study Area by category
along with the proposed access points to the Terminal, which would be generally positioned in
the same location as before September 11, 2001 with two exceptions: fl a sub-grade connection
to the Winter Garden at the World Financial Center, and connection to Fulton Street Transit
Center's Dey Street Concourse.

The proposed Winter Garden entrance would replace the second-level pedestrian bridge that
existed before September 11, 2001. This entrance may alter pedestrian patterns within the World
Financial Center as compared to the pre-September 11, 2001 condition, but any changes would
be modest and would not substantially impact existing businesses in the World Financial Center.
The new Dey Street concourse, which is being constructed independent of the Preferred
Alternative, would allow a direct, sub-grade connection between subwa ys located along
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Broadway, Fulton. Nassau, and William Streets and the WTC site and Permanent WTC PATH
Terminal. This new transfer may attract some pedestrians from street-level: however, the
businesses located en route would not be substantially impacted by these diversions Thus, the
Preferred Alternative would not have adverse indirect effects to retail establishments in the
Immediate Study Area.

The Preferred Alternative would not directly alter the employment characteristics of the study
area since it would not include an office component or substantial commercial development. The
small amount of retail that is proposed would be comparable to that which existed prior to
September 11, 2001. This retail would employ up to 15 people, representing a small addition to
the more than 382,800 jobs that would be located south of Canal Street in 2009. Any potential
impacts to employment would be positive since the Preferred Alternative would improve access
to jobs for both residents of New Jersey and Lower Manhattan.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

Table 517 summarizes the development and population growth anticipated in Lower Manhattan
by 2025. In total from 2003 to 2025, Lower Manhattan is expected to gain 12,217 new housing
units, nearly 15 msf of new and reoccupied office space, and nearly 1.5 msf of new and
reoccupied retail space. In total the area will house 90,775 residents and will employ 421,873 in
offices, retail, hotels, and cultural and institutional facilities.

Table 5-17
Projected Housing, Population, and Employment in Lower Manhattan in the

Design Year (20.'
Retail	 Population

(sO	 Residential	 Employe

	

7,100,000	 68,073	 354,753

	

1,470,700	 22,702	 67,120

	

8,570,700	 90,775	 421,873

	

7,450.000	 58.618	 426.000

Residential	 Office
Estimate	 (DU)	 (sO

:lost-September 11, 2001
	

32,558	 92,900,000
Incremental Growth
	

12,217	 14,912,850
Total 2025
	

44,775	 107,812,850
Pre-September 11, 2001
	

27,143	 107,512,756

Population estimates were generated by multiplying the number of housing units by the 2000
average household size for each subarea. Employment estimates were generated by applying
standard employee/square foot ratios to antici pated development.

The residential population of Lower Manhattan is expected to increase substantially as compared
to before September 11, 2001. By 2025, the area will house 90,775 residents, representing a 79
percent increase over the 25 year period. Although the area will realize a net gain in retail and
office spaces, the total employment in 2025 is expected to be quite similar to pre-September 11,
2001 conditions. By 2025, employment will be within 1 percent of its pre-September 11, 2001
levels. The estimates presented in Table 5-18 indicate that while the office and retail markets in
Lower Manhattan will have recovered from the terrorist attacks by 2025, the area's drastic
increase in its residential population exemplify Lower Manhattan's changing focus from a 9 to 5
business center to a 24-hour neighborhood.
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NO A GTIONALTERNA TI VE

By 2025, the temporary WTC PATH station would be retired from service since it would have
reached the end of its useful service life. Absent the Preferred Alternative, PATH operations
would be suspended between New Jersey and the WTC site. As described in Chapter 1,
"Purpose and Need," Chapter 8, "Transportation," and previously in this chapter, the aftermath
of September 11, 2001 had devastating affects to the economy of Lower Manhattan. Access to
the area was limited by the loss of PATH service between New Jersey and the WTC. It is
anticipated that if this connection was again lost, growth in population and employment would
not be as robust as currently projected.

This assertion is supported by surveys and studies involving businesses currently located in
Lower Manhattan. For example, the "Executive Survey" performed by the Downtown Alliance
in April 2003 revealed that transportation access to Lower Manhattan is an issue of high
importance to senior executives at leading Downtown companies. The survey indicates that for
many leading businesses, the decision to remain in or relocate to Lower Manhattan is heavily
based on the convenience and ease with which their employees and clients can reach their
facilities. Thus, the absence of a WTC PATH Terminal under the No Action Alternative may
contribute to an out-migration of some existing firms, and discourage other firms from locating
in Lower Manhattan.

As discussed in Chapter 8, Section B ("Vehicular Traffic and Parking"), vehicular traffic during
AM and PM peak hours is expected to increase by more than 1,200 trips under the No Action
Alternative. This addition would represent a considerable increase in congestion and could have
adverse impacts at key locations, especially near the major portals such as the Holland Tunnel
and along the Route 9A corridor. These new vehicle trips could negatively impact businesses in
Lower Manhattan, making it more difficult for trucks to deliver goods, for employees to reach
their workplaces, and for customers to reach retailers.

Thus, the combination of increased vehicle traffic and decreased transportation access under the
No Action Alternative could have a serious adverse impact on the long-term vitality of the
Lower Manhattan economy.

PREFERRED ALTERNATIVE

As previously described, the Preferred Alternative would not include a residential or office
component. The proposed retail component would be comparable to what existed prior to
September 11, 2001 and would not have an effect on employment in Lower Manhattan. Thus,
the Preferred Alternative would not alter the development, population, or employment
characteristics described above for the Future Common to All Alternatives.

Furthermore, the Preferred Alternative would have no adverse direct or indirect effects on
residents or businesses in the design year. While ridership would increase between 2009 and
2025, this change would have positive impacts to businesses within the Immediate, Study Area.
It is expected that any effects of the Preferred Alternative would be beneficial as compared to
existing and No Action conditions and that there would be no adverse impacts to social or
economic conditions in Lower Manhattan.
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E. MITIGATION

During the construction period, activities associated with the Permanent WTC PATH Terminal
may restrict access or limit the visibility of certain businesses in the immediate vicinity of the
Project Site. To minimize adverse effects to these businesses, PANYNJ would undertake EPCs
that both promote the business climate and Lower Manhattan and retain access to businesses, to
the extent possible. These EPCs and the proposed implementation plans are described in Table
5-18.

Table 5-18
Environmental Performance Commitments

Proposed Commitment	 Implementation Plan

Coordinate with LMDC, Downtown Alliance or other	 This would be implemented as part of the Maintenance
entities to minimize residential and retail impacts as 	 and Protection of Traffic (MPT) Plan and the onrdinated

required through: a) relocation assistance, as applicable, Transportation Management Plan (TMP) amon g the Lower
to persons to businesses physically displaced by the	 Manhattan Project sponsors. All businesses in the affected

project; and b) focus on essential business and amenities area would be mapped, In conjunction with the MPT and
to remain in Lower Manhattan. 	 construction staging plans, to determine conflicts on

business access. The MPT Plan and TMP would then
identify solutions to these conflicts.

Add appropriate signage for affected 	 This would be Implemented as part of
businesses and amenities, 	 the project's MPT Plan.

As described in Chapter 2, "Project Alternatives," PANYNJ has and continues to coordinate
with the sponsors of the other Lower Manhattan recovery efforts to further refine the EPCs and
protocols for their implementation. This includes public outreach planning to inform businesses
and residents of issues during the construction period. This plan will employ a variety of
methods to communicate with the public during construction of the Preferred Alternative
including targeted outreach to residents and businesses adjacent to the Project Site as well as a
wider campaign for Lower Manhattan through community and interest groups, media, and other
public relations tools. Refer to Chapter 18, "Agency Coordination, Process, and Public
Participation," for a description of outreach activities to date.

Since the Preferred Alternative would not have long-term (opening or design year) adverse
impacts, as described above, mitigation would not be required once the Terminal is operational.*
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A. INTRODUCTION

Lower Manhattan is home to many of New York City's most important historic resources and
some of its finest architecture. It is the oldest and one of the most culturally rich sections of the
city. Thus, numerous buildings, street fixtures and other structures have been identified as
historically significant. This chapter assesses the potential impacts of the Preferred Alternative
on archaeological and historic resources.

B. METHODOLOGY

In general, potential effects on archaeological or historic resources can include both direct
physical effects (e.g., demolition, alteration, or damage from construction on nearby sites) and
indirect, contextual effects, such as the isolation of a property from its surrounding environment,
or the introduction of visual, audible, or atmospheric elements that are out of character with a
property or that alter its setting. To assess the potential effect of a project, an Area of Potential
Effect (APE) is defined and an inventory of archaeological and historic resources located in the
APE is compiled.

This section describes the delineation of the APE, the inventory, and the assessment of potential
effects of the Preferred Alternative.

REGULATORY CONTEXT

The National Environmental Policy Act (NEPA) requires the consideration of potential impacts
to historic resources. In addition, potential effects on historic resources are considered in
conformance with Section 106 of the National Historic Preservation Act of 1966 (NIIPA),
Section 4(f) of the United States Department of Transportation Act of 1966 (Section 4[f]), and
the New York State Historic Preservation Act of 1980 (SHPA). In addition, the New York City
Landmarks Law and potential impacts to New York City Landmarks (NYCLs) and New York
City Historic Districts (NYCHDs) have been considered.

NATIONAL HISTORIC PRESER VATIONACT (SECTION 106)

NHPA requires federal agencies to take into account the effects of their undertakings on historic
properties. This process, commonly referred to as Section 106 process, provides for review of
any federally licensed, financed, or assisted undertaking. Because funds from a federal agency
(the United States Department of Transportation, Federal Transit Administration [FTA]) would
be used to achieve the project, this assessment of cultural resources was prepared pursuant to
Section 106 of NHPA.

Due to the WTC Site being within and near the project locations of their respective proposed
undertakings, FTA, Federal Highway Administration (FHWA) and Lower Manhattan
Development Corporation (LMDC) coordinated the Section 106 process in determining the
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eligibility of the WTC Site for inclusion in the National Register of Historic Places. The
coordinated process concluded on March 31, 2004 with the issuance of the Coordinated
Determination of National Register Eligibility (Coordinated DOE) finding the WTC Site eligible
for listing. As the State Register of Historic Places has the same criteria for evaluation as the
National Register, the WTC Site is also eligible for inclusion in the State Register. Each project
sponsor is performing its own assessment of its project's effects and identifying mitigation
measures, as necessary.

Section 106, as implemented by federal regulations appearing at 36 CFR 800, mandates that
federal agencies take into account the effect of their actions on any properties listed on or
determined eligible for listing on the National Register of Historic Places (NR) and afford the
federal Advisory Council on Historic Preservation (ACI{P) a reasonable opportunity to comment
on such undertakings. Federal agencies, in consultation with the State Historic Preservation
Officer (SHPO), as well as other consulting parties where appropriate, must determine whether
the Preferred Alternative would have any effects on the characteristics of a resource that qualify
it for the National Register of Historic Places (NR) and seek ways to avoid, minimize, or
mitigate any adverse effects. The Section 106 process includes the following:

• All properties within the APE that are included in or eligible for the National Register must
be identified in consultation with SHPO. If properties are found that may be eligible for the
National Register, but for which no determination has yet been made, the agency consults
with SHPO to determine eligibility or ineligibility.

• If there are listed or eligible properties, the potential effect of the proposed project on each
property must be evaluated, in consultation with SHPO, to determine if the project would
have adverse effects on them by applying the criteria of adverse effect (36 CFR § 800.5(a)).
In general, a proposed project is deemed to have an adverse effect if it would diminish the
characteristics of the property that qualify it for inclusion in the National Register.

• If the analysis indicates that the proposed project would have an adverse effect, ACHP is
notified, and SHPO and other consulting parties are consulted to seek concurrence on ways
to avoid, minimize, or mitigate effects. This mitigation is typically implemented through
either a Memorandum of Agreement (MOA) or Programmatic Agreement. ACHP may
choose to participate in the consultation when there are substantial effects on important
historic properties, when a case presents important questions of policy or interpretation,
when there is a potential for procedural problems, or when there are issues of concern to
Native Americans. ACHP must be invited to participate when the federal agency sponsoring
the project requests ACHP's involvement, when the project would have an adverse effect on
a National Historic Landmark (NEIL), or when a Programmatic Agreement will be prepared.
Programmatic Agreements may be used when effects on historic properties are similar and
repetitive or are multi-state or regional in scope, when effects on historic properties cannot
be fully determined prior to approval of an undertaking, or where other circumstances
warrant a departure from the normal Section 106 process, among other reasons. In addition,
the federal agency sponsoring the project may request an advisory opinion if it wishes.

• Execution of the MOA or Programmatic Agreement and implementation of the terms therein
demonstrate that the federal agency has taken into account the effects of the action.

The review under Section 106 can be conducted in coordination with analyses conducted for
NEPA, and where consistent with the procedures set forth in 36 CFR 800, information
developed for the NEPA environmental review may be used to meet the requirements of Section
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106. The views of the public are essential to inform federal decision-making in the Section 106
process and, therefore, the public should be made aware of, and given the opportunity to
comment on, the project and its effects on historic properties. An agency may use its procedures
for public involvement under NEPA to satisfy the requirements of Section 106, if those
procedures provide adequate opportunities for public involvement consistent with 36 CFR 800.
In the case of the Permanent WTC PATH Terminal, the ETA is coordinating its Section 106
process with the other federal agencies carrying out Lower Manhattan Recovery Projects and is
using this NEPA review to provide additional opportunities for comment by the public, SHPO,
ACHP, and a broad range of consulting parties. As described in Section B, "Mitigation," the
Section 106 process is ongoing for this project.

In addition, Section 110 of NIHPA addresses federal agencies' responsibility to preserve historic
properties. Section 110(f) mandates additional protection for NI-ILs by requiring that federal
agencies exercise a higher standard of care when considering undertakings that may directly and
adversely affect NHLs.

SECTION 4(F) OF THE U. DEPARTMENT OF TRANSPORTA TION A CT

Historic properties are also protected under Section 4(f) of the Department of Transportation Act
of 1966.1 Section 4(f) prohibits actions by the Secretary of Transportation that require "use" of a
historic property that is listed on or eligible for inclusion on the National Register, unless a
determination is made that there is no feasible and prudent alternative to the use of such land and
all possible planning has been undertaken to minimize harm to the 4(f) property. For historic
properties, "use" includes direct physical impacts, such as demolition or removal of part of a
historic property. It also includes adverse contextual impacts (these can result in "constructive
use," when changes caused by the project that are near the historic structure cause a substantial
impairment in the historic resource's important qualities). Constructive use could occur from
such changes as noise, visual intrusion, or other such elements that would significantly alter the
setting of the historic resource. A Section 4(f) Evaluation has been prepared and is included in
Volume I of this Environmental Impact Statement (EIS).

STATE HISTORIC PRESER VA TION ACT

SHPA closely resembles NHPA, and requires that state agencies consider the effect of their
actions on properties listed on or determined eligible for listing on the State Register of Historic
Places. Compliance with Section 106 satisfies the requirements of SHPA, set forth in Section
14.09 of the New York State Parks, Recreation and Historic Preservation Law.

NEW YORK CITYLANDMARKSLA W

The New York City Landmarks Preservation Commission (LPC) designates historically
significant properties in New York City as NYCLs and/or NYCHDs, following the criteria
provided in the Local Laws of the City of New York, New York City Charter, Administrative
Code, Title 25, Chapter 3. Properties designated as NYCLs or NYCHDs are protected under the
New York City Landmarks Law, which requires LPC review and approval before any alterations
or demolition can occur. Although the New York City Landmarks Law is not applicable to the

'Section 4(f) has been recodified as Section 303 of Title 49 of the United States Code as well Section 138
of Title 23, although it is commonly referred to as Section 4(f).
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Permanent WTC PATH Terminal, potential impacts to NYCLs and NYCHDs have been
considered.

AREA OF POTENTIAL EFFECT

SHPO has concurred with the APEs defined below for archaeological and historic resources (see
Appendix B).

ARCHAEOLOGICAL RESOURCES

For archaeological resources, the APE is generally the area to be excavated by the Preferred
Alternative, since this is the area where any artifacts or features could be disturbed (see Figure, 6-
1). For the Preferred Alternative, the APE for archaeological resources includes a portion of the
eastern half of the WTC site (east of the 1 and 9 subway line). The western half of the WTC site
(the bathtub), where the proposed tracks, platforms, and mezzanine would be located, was
excavated down to bedrock during construction of the WTC, and again during the recent
demolition and debris removal as part of the recovery from the attacks. As a result, the bathtub
has no potential for archaeological resources.

The APE for archaeological resources also includes the location where a, below-grade pedestrian
concourse would extend beyond the boundary of the WTC site and cross beneath Route 9A to
the World Financial Center (WFC) in Battery Park City (BPC). As described in Chapter 2.
"Project Alternatives." the Draft EIS (DEIS) considered an alternative (since dismissed) that
would have involved the construction of a below-grade pedestrian concourse beneath Church
and Liberty Streets, terminating within Liberty Plaza. The APE for archaeolo gical resources
therefore was originally delineated to include portions of Church and Liberty Streets and Liberty
Plaza.

Archaeological resources are evaluated through a three-step process. The first step, Phase 1,
consisted of documentary research into the history of the site to determine the likelihood that
archaeological resources may be present within the APE. This step was divided into two phases:
Phase 1A, which required identifying areas that may contain archaeological resources, and Phase
1B, which would involve subsurface testing to try to determine whether any resources are.
actually present. Phase 1A documentary research has been complete, while Phase lB subsurface
testing has been recommended for certain areas of the Project Site. If the Phase lB testing
indicates that resources are present, then Phase 2 investigations would take place. Phase 2 would
consist of more extensive subsurface investigations and additional research to establish the age,
integrity and research potential of the resources, and whether they may be eligible for the
Registers. A third step, Phase 3, would be considered the mitigation phase; mitigation may
consist of either avoidance of the resource or data recovery in the form of a full-scale excavation
and documentation.

HISTORIC RESOURCES

To account for contextual and visual effects, as well as possible construction-related structural
damage, the APE for historic resources was defined as the Project Site and the adjacent area
within approximately two blocks of the Project Site. Thus, the APE is generally bounded by
Barclay Street to the north, Albany and Thames Streets to the south, the limits of the Route 9A
right-of-way to the west and Broadway to the east (see Figure 6-1).
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Identification of Historic Resources

Once the APE was defined, a list of officially recognized historic resources within the APE was
compiled. This included NI-ILs; other properties or districts listed on the State and National
Registers of Historic Places (S/NR) or properties determined eligible for such listing; and New
York City Landmarks (NYCL) or Historic Districts (NYCHD), or properties pending NYCL or
NYCHD designation. A list of potential historic resources within the APE was also compiled.
These were identified based on field surveys of the APE and, where available, information from
historical societies or preservation organizations with knowledge of the area. Potential historic
resources comprise properties that may be eligible for listing on the S/MR and/or designation as
NYCLs.

The National Register Criteria for Evaluation are found in 36 CFR 60. Following these criteria,
districts, sites, buildings, structures, and objects are eligible for the S/NR if they possess
integrity of location, design, setting, materials workmanship, feeling, and association, and:

A. that are associated with events that have made a significant contribution to the broad patterns
of our history; or

B. that are associated with the lives of significant persons in our past; or

C. that embody the distinctive characteristics of a type, period, or method of construction; that
represent the work of a master; that possess high artistic values; that represent a significant
and distinguishable entity whose components may lack individual distinction; or

D. that have yielded, or may be likely to yield, information important in history or prehistory.

Properties that have been constructed within the last 50 years are ordinarily not eligible.
Determinations of eligibility are made by SHPO. Generally, all properties that are listed on the
National Register are listed on the State Register, which has the same criteria for evaluation as
the National Register.

Buildings, properties, or objects are eligible for designation as a NYCL or NYCHD when a part
is at least 30 years old. Landmarks have a special character or special historical or aesthetic
interest or value as part of the development, heritage, or cultural characteristics of the city, state,
or nation. There are four types of landmarks: individual, interior, historic district, and scenic.

The identification of historic resources for this project was unique due to the historic events of
September 11, 2001. As described above, FTA, FHWA, and LMDC issued a Coordinated DOE
regarding the WTC site's eligibility for inclusion in the National Register. SHPO concurred with
this determination and found the WTC site eligible for listing in the National Register (see
Appendix B). As the State and National Registers have the same criteria for evaluation, the
WTC Site is also eligible for inclusion in the State Register.

In addition to the resources with official designation or status, a number of other potential
historic resources have been identified by the Lower Manhattan Emergency Preservation Fund
(LMEPF), a consortium of historic preservation organizations that was formed in response to the
terrorist attacks of September 11, 2001. This consortium includes the Municipal Art Society, the
National Trust for Historic Preservation, the New York Landmarks Conservancy, the
Preservation League of New York State, and the World Monuments Fund. The LMEPF
produced a map, entitled Corridors of Concern, which shows potential historic resources in
addition to the officially recognized (or known) resources. Information obtained from this map
was used to assist in the identification of potential historic resources. SHPO and LPC have
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determined that some of these resources are S/NR-eligible and NYCL-eligible, and these
resources have been included in Table 6-1.

ASSESSMENT OF EFFECTS ON HISTORIC RESOURCES

Once the historic resources in the APE are identified, the effects of the project on those
resources are assessed. As described above, potential effects may include both direct physical
effects and indirect contextual effects. Direct effects could include physical destruction, damage,
or alteration of a historic resource. In addition, indirect effects, such as changes in the
appearance of a historic resource or in its setting—including introduction of incompatible visual,
audible, or atmospheric elements to a resource's setting—are considered.

FTA began its Section 106 process in September 2003, concurrent with scoping for the
Permanent WTC PATH Terminal. In December 2003, FTA began its coordinated Section 106
process with FHWA (lead agency for the Route 9A Project and LMDC (lead agency for the
WTC Memorial and Redevelopment Plan). In December 2003, the three federal agencies jointly
notified the SRPO and ACHP concerning these three Lower Manhattan undertakings and
identified potential consulting parties to the Section 106 process. In January and February 2004,
FTA, FHWA and LMDC jointly hosted two meetings with consulting parties to discuss the
projects and in particular the evaluation of the WTC Site for eligibility for inclusion in the
National Register of Historic Places. Consulting parties were also offered opportunities to
comment on draft versions of the Coordinated DOE, which was issued in final form on March
31, 2004. At this point, the coordinated process effectively ended, with each lead agency to meet
the remainder of its Section 106 responsibilities separately as appropriate to its respective
undertaking.

PTA identified the APE for the Permanent WTC PATH Terminal and by letter of February 25,
2004 requested SHPO concurrence with its proposed APE. The SHPO indicated its concurrence
through its letter of March 19, 2004. FTA has identified 21 historic properties within the APE
described below, and as shown on Figure 6-1 and Table 6-1. Areas of potential archaeological
sensitivity within the APE are shown on Figure 6-2.

As discussed in Section D, "Probable Impacts of the Project Alternatives," ETA finds that the
Preferred Alternative will have adverse effects on historic properties. PTA has coordinated
extensively with SHPO. ACHP, and consulting parties in the identification of measures to
resolve these adverse effects (see Section E. "Miti gation." for more information. Results of this
coordination and consultation form the basis for the MOA executed amon g FTA. SHPO, ACHP.
and PANYNJ for the Permanent WTC PATH Terminal (see Appendix B).

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

ARCHAEOLOGICAL RESOURCES

It is assumed that the potential for archaeological resources would be the same in the pre-
September 11, 2001 conditions analysis as described below in "Changes in the Affected Envi-
ronment Since September 11, 2001." The potential for archaeological resources was limited due
to construction activity that took place on the Project Site and surrounding area prior to
September 11, 2001.
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HISTORIC RESOURCES

Project Site

Prior to September 11, 2001, the Project Site was occupied by a WTC PATH Terminal, which
included a track and platform level, an associated mezzanine/fare-zone level, and sub-grade
pedestrian connections to adjacent streets, subways, and the buildings of the WTC. Access to the
mezzanine and platform levels was located on the eastern portion of the Project Site within the
WTC concourse. The track and platform and mezzanine levels were located on the western half
of the site (west of the 1 and 9 subway line), below the WTC Towers 1 and 2. The tracks
connected to the Hudson River tunnels beneath Route 9A and extended west under the Hudson
River to New Jersey. Below ground, remnants of the former Hudson and Manhattan (H&M)
Terminal existed in an altered state. Used as truck ramps and for storage, they were not publicly
accessible.

As of September 11, 2001, none of the PATH facilities or WTC buildings on the Project Site
were listed on or determined eligible for listing on the S/NR or designated as a NYCL..

Area of Potential Effect

In the pre-September 11, 2001 conditions analysis, the approximately 16-acre WTC, built by the
Port Authority of New York and New Jersey (PANYNJ) between 1966 and 1981, comprised six
buildings, including the 110-story Twin Towers (1 and 2 WTC). These 1,350-foot-tall
aluminum-clad towers (excluding the 345.1-foot antenna) were the tallest buildings in the world
when completed in 1972 and 1973. Other buildings located on the WTC site included a 22-story
hotel (3 WTC), two nine-story buildings (4 and 5 WTC), and an eight-story U.S. Customs House
(6 WTC). These buildings were situated around the Austin J. Tobin Plaza, which was decorated
with several sculptures by prominent artists. A concourse was located directly below the plaza
and consisted of a retail mall and transportation hub. A pedestrian bridge over Route 9A
connected the northern part of the WTC with the commercial core of BPC. As of September 11,
2001, there were no known historic resources located on the WTC Site.

Prior to September 11, 2001, the block at the corner of Liberty Street and Route 9A was an
active parking lot and the site of the St. Nicholas Greek Orthodox Church, destroyed on
September 11, 2001. This small Greek Orthodox church stood at 155 Cedar Street, south of the
WTC. Established in 1916 by Greek immigrants, it was only 35 feet tall with a rooftop bell cote.
The church was notable for its small scale and its icons, which were a gift from the last czar of
Russia, Nicholas II. The block to the east was occupied by a 39-story office building at 130
Liberty Street. Located directly across Liberty Street from 2 WTC, it was a fully occupied office
tower with ground-floor retail. It had a plaza with a fountain, above which was an additional
plaza level that was originally intended to connect to the plaza level at the WTC.

It is assumed that all historic buildings that were damaged on September 11, 2001 would not
have been damaged and would still be occupied as they were on September 11, 2001. The
Federal Office Building/U.S. Post Office would be occupied with office tenants and the Church
Street Station of the post office would be open and serving its customers. The Barclay-Vesey
Building would be undamaged.

It is assumed that the identification of known and potential resources would be the same in the
pre-September 11, 2001 conditions analysis as described below in "Changes in the Affected En-
vironment Since September 11, 2001." Although several resources were listed on or determined
eligible for listing on the National Register or designated as a NYCL or NYCHD after Septem-
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ber 11, 2001, these resources would have been determined eligible or designated in any event
because their characteristics that qualify them for listing were not altered.

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

ARCHAEOLOGICAL RESOURCES

The following analysis regarding the potential for archaeological resources on the WTC site was
based on data obtained from a Phase IA Archaeological Assessment of the WTC, prepared in
October 2003 and a Topic Intensive Study of the WTC Site, prepared in March 2004.
Information regarding the potential for archaeological resources in the Route 9A roadbed was
obtained from prior documentation for the Route 9A Reconstruction FEIS. Copies of these
reports, as well as relevant SHPO correspondence, are included in Appendix B.

Project Site

Prehistoric Resources. Prior to European contact in the early 17th century, Native Americans
speaking a Munsee dialect of the Eastern Algonquin language inhabited Manhattan Island. Na-
tive Americans referred to the island of Manhattan as "Minna-atn" which meant "Island of
Hills." The first contacts between Native Americans and Europeans occurred when early ex-
plorers began to trade with the native population. Dutch trading expeditions had been visiting the
Hudson River for many years prior to the founding of New Amsterdam at the southern tip of
Manhattan in 1626. These groups made contact with the native population; Robert Juet, who
traveled with Henry Hudson on his 1609 voyage, provides in his journal a description of the
native population and their trading practices. Dutch colonization in Manhattan began in earnest
in 1625 when an expedition of farmers from the Dutch West India Company arrived at the
southern tip of Manhattan with the purpose of building a fort and laying out nine Company
farms.

Prior to landfilling activities in the 18th and early 19th centuries, the Hudson River shoreline
originally ran approximately along the path of Greenwich Street. Research on the Paleo-
shoreline indicates the possibility of a bay from Cedar Street to north of the WTC and an
irregular shoreline forming a spit of land near Vesey Street at about 40 feet below current sea
level.

There is little likelihood that precontact archaeological resources have survived within the
Project Site. West of Greenwich Street, excavation for the bathtub extends about 70 feet below
grade, below the lowest level that precontact deposits could have survived (about 40 feet below
grade). East of Greenwich Street, it is likely that precontact resources would have been
destroyed by basement construction in these areas as well as construction activities associated
with the WTC.

Therefore, the Project Site is not considered sensitive for prehistoric archaeological resources.

Historic Period. Prior to 1700, a large portion of the Project Site was either under water or was
undeveloped farmland. During the Dutch period, a wooden ship called the Tyjger burned and
was abandoned along the shoreline in 1613.

The first known structures on the Project Site were a house and windmill belonging to Peter
Mesier. Shown on the Miller Plan (1696), they were located in the area that is now west of
Church Street between Liberty and Cortlandt Streets. Landfilling along the Hudson River shore-
line began around the turn of the 18th century. Between 1699 and 1701 several entrepreneurs
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built docks on the three blocks between Cedar and Cortlandt Streets and Greenwich Street and
Washington Street.

Activity along the Hudson River waterfront accelerated in the 18th century and continued
through the 19th century. Many streets were planned and developed during this period and the
busy waterfront supported many successful business ventures. By 1852 all the streetfronts within
the APE had been solidly filled with buildings.

The Project Site was disturbed by construction of the 1 and 9 subway lines and the Hudson &
Manhattan (H&M) Railroad and its Terminal on the west side of Church Street between
Cortlandt and Fulton Streets. During construction of the subway (1916), the remains of a
wooden ship thought to be the Tyjger were found in the excavation of Greenwich Street at Dey
Street.

During the 1960s, the Project Site was extensively disturbed by construction of the WTC. The
entire area west of Greenwich Street and the 1 and 9 subway was excavated to bedrock, 70 feet
below grade to create the so-called bathtub where the Twin Towers along with the hotel and 6
WTC stood. In 1967 during excavation for the WTC, archaeologists attempted to find the rest of
the Tyjger, but their efforts were unsuccessful.

Areas of Potential Sensitivity. A Phase IA Archaeological Assessment for the Project Site
(included in Appendix B) found the following areas to be sensitive and warrant further
consideration:

• At the northeast corner of the Project Site: former Lots 8-17 on former Block 85 (south side
of Vesey Street between Greenwich and Church Streets, see Figure 6-2).

• At the southeast corner of the Project Site: Former lots 5, 6, and 10 on former Block 60
(north side of Liberty Street between Greenwich and Church Streets, see Figure 6-2).

The Topic Intensive Study for the WTC Site (included in Appendix B) concluded that the three
lots on Liberty Street and the 10 lots on Vesey Street appear to possess potential archaeological
significance. Each of the lots was occupied by a household or business for an extended period of
time spanning the 1750s through the 1850s. The lots were used for both residences, businesses,
and a combination of residences and businesses, where the proprietor lived and worked at the
same location. Archaeological resources associated with occupations on these 13 historic lots
have the potential to answer a variety of research questions pertaining to use and occupation of
home lots by different types of individuals and businesses in Lower Manhattan during the
second half of the 18th and first half of the 19th century.

These areas were located outside the former WTC construction footprint and have the potential
to contain shaft features (such as privies, cisterns, wells, and cesspools) predating the 1850s that
may have survived under former basements. Lots with basements 20 feet or more below grade
have a lesser likelihood of shaft feature preservation.

Route 9,4 Connection

There is one known archaeological resource in the area where the pedestrian concourse to the
WFC would be located—the Hudson River Bulkhead (SINR-eligible). The bulkhead and its
associated structural systems were built between 1871 and 1936 by the New York City
Department of Docks. The majority of the construction consisted of masonry walls on a variety
of foundation systems, with quarry-faced ashlar granite block forming the visible face along
most of the armored frontage. Design of the bulkhead was the responsibility of George B.
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McClellan, a Civil War general, who became the first Engineer-in-Chief of the Department of
Docks. McClellan's plans contemplated the creation of a 250-foot-wide marginal street, from
which 60- to 100-foot-wide piers with cargo sheds would project 400 to 500 feet around 150- to
200-foot-wide slips. Initiated to respond to the deteriorated, congested, and silt-filled condition
of the waterfront, the carefully built granite walls created a consistent monumental surface to the
waterfront that reinforced an image of New York City's commercial prominence. As property
was acquired and as commerce warranted, the city built the bulkheads, built or rebuilt pier
substructures, and leased redeveloped areas to private companies, which were usually
responsible for piershed and headhouse construction. The bulkhead runs from the Battery to
West 59th Street. The portion of the bulkhead located within the study area is below-grade along
the western edge of Route 9A.

In the area between Dey and Fulton Streets, where the pedestrian concourse to the WFC would
be located, 16 potential historic-period archaeological sites were identified in documentation
prepared for the Route 9,4 Reconstruction FEIS (see Appendix B). No potential prehistoric sites
were identified in this area. (This number includes sites listed as Cortlandt-Dey on the south and
Fulton-Vesey on the north.) Of these, 15 were piers, wharves and pier sheds; all of these were
eliminated from further consideration due to lack of archaeological visibility and lack of
research potential (SHPO letter 8/12/92). The other site was a crib bulkhead at Dey Street, which
was eliminated due to lack of research potential (SHPO letter 8/12/92).

HISTORIC RESOURCES

Project Site

The Project Site is located within and near the limits of the approximately 16-acre WTC site,
which has been found to be S/NR-eligible. A street level access point and a below-grade
pedestrian concourse would extend beyond the Project Site, connecting to the Winter Garden at
the WFC. The WFC is located in BPC, west of Route 9A, opposite the WTC site. The Winter
Garden is a large glass-enclosed public atrium and is one of several modern structures included
in the WFC. It was severely damaged on September 11, 2001 and has since been reconstructed.

The temporary WTC PATH station opened in November 2003. Its entrance is located at the
northeast portion of the WTC site. At Fulton Street, the canopy of the temporary WTC PATH
station has a sculptural form, with two wings rising from a central truss supported on two
vertical trusses. The tracks of the temporary WTC PATH station curve around the south end of
the bathtub, passing into the new structure of the temporary station. The temporary WTC PATH
station's mezzanine level, station platforms, and rail tracks are located on the western portion of
the site. The 1 and 9 subway line also bisects the Project Site. Additionally, a wide area along
the east side of the Project Site is paved with concrete. Sidewalk viewing areas are located along
Church Street south of the PATH entrance and on Liberty Street. Aside from the viewing areas
and the temporary WTC PATH station, the remainder of the Project Site remains excavated or
under construction and is not accessible to the public.

Limited portions of the former H&M Terminal still exist below grade on the WTC site.
Designed by Clinton & Russell, and constructed in 1908-09, it consisted of two 19-story Renais-
sance Revival towers that were linked together below ground by a three-level rail terminal. It
occupied a two-block-long site on Church Street between Cortlandt and Fulton Streets. The
terminal was linked to the Hudson Tubes—two cast-iron ring tunnels built under the Hudson
River. In connection with the construction of the WTC, a new PATH terminal was built west of
the H&M Terminal. Although the H&M Terminal office towers were demolished, the Hudson
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Tubes were still used, but were redirected to swing out farther apart from each other to accom-
modate the longer length of the new terminal. As the terminal was located west of the H&M
Terminal and at a lower grade, the H&M Terminal was able to maintain normal service during
construction of the new facility. The WTC PATH Terminal opened in 1971, at which time the
H&M Terminal was closed. Unused remnants of the Hudson Tubes were converted to truck
ramps, and portions of the former terminal were used for truck loading, parking, and storage.

The WTC PATH Terminal and the PATH tunnels were catastrophically destroyed as a result of
the terrorist attacks on September 11, 2001. Some portions of the underground levels of the
former H&M Terminal were damaged but remained intact. SHPO determined that the remaining
portions of the former H&M Terminal and the cast-iron tubes leading from the station do not
meet the criteria for listing on the National Register due to a loss of historic integrity (letter
dated October 16, 2003),

Area of Potential Effect

Known Resources

There are several known historic resources located in the APE. These resources are described
below. They are also listed in Table 6-1 and mapped on Figure 6-1.

WTC Site (S/NR-eligible)

The WTC Site is an approximately 16-acre parcel bounded by Vesey, Church and Liberty
Streets and Route 9A. As detailed in the Coordinated DOE (see Appendix B), the WTC Site is
significant as the locus of the events of September 11 and the significance of those events and
their aftermath to American history makes the WTC Site eligible for listing on the State and
National Registers, even at this early date. Some elements remaining on the site help convey the
events of September 11 and their aftermath. The Coordinated DOE identifies the following
elements in particular as contributing to the significance of the WTC Site: the truncated box-
beam column bases that help define the perimeter or "footprints" of the former Twin Towers; the
slurry walls that form the sides of the underground bathtub for the Twin Towers; the remnants of
the parking garage, containing slabs and interior columns charred with smoke; the beams
forming a cross erected by recovery workers; the portion of the concrete steps and escalator
ramp from Vesey Street to the subway; and the remaining portion of the passageway to the E
subway line.

Artifacts recovered from the WTC Site following the attacks currently exist at off-site locations,
including the New York State Museum in Albany and Hangar 17 at John F. Kennedy
International Airport. Because these off-site artifacts are not physically located on the WTC Site
and do not convey the significance of the site, they are not included in the Coordinated DOE.
However, the Keener of the National Register of Historic Places has indicated in a letter to the
ACHP (dated July 18. 2004, that artifacts returned to the WTC Site in the future could be
considered contributing elements of this historic property if they are returned and found to
convey significance (see the Coordinated DOE in Appendix B for a discussion of off-site
artifacts).
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Table 6-1
Known Resources in the Area of Potential 1ffeet

Ref.	 S/N R-	 NYCL-
No.	 Name	 Address	 NHL	 S/NR eligible NYCL eligible
1. Hudson River Bulkhead 	 Battery to West 59th Street 	 X
2. WTC Site	 Bounded by Vesey, Church and	 X

Liberty Streets, and Route 9A

3. Barclay-Vesey Building	 140 West Street 	 x	 x
4. Federal Office Building/ U.S. 	 90 Church Street	 X

Post Office

5. St. Peter's Roman Catholic	 22 Barclay Street	 X	 X
Church

6. Former St. Peter's School	 16 Barclay Street 	 X
7. 30 Vesey Street	 30 Vesey Street 	 X
8. Old New York Evening Post	 20 Vesey Street	 X	 X
Building  

9. New York County Lawyer's 	 14 Vesey Street	 X	 x
Association

10. Astor Building	 217 Broadway 	 X
11. Transportation Building 	 225 Broadway 	 x
12. African Burial Ground and the Bounded by Duane Street, Park 	 X	 X	 x

Commons Historic District	 Row, Broadway and Centre Street
13. St. Paul's Chapel and	 Broadway and Fulton Street	 X	 X	 X

Graveyard

14 Former American Telephone & 195 Broadway	 X	 X
Telegraph (AT&T) Company
Building

15. Fulton Street IRT Station	 Fulton Street and Broadway 	 X	 X
16. Former East River Savings	 26 Cortlandt Street	 X	 x

Bank

17. United States Realty Building* 115 Broadway	 X	 X	 X
18. Beard Building	 125 Cedar Street 	 X 	 X-
19. 114-118 Liberty Street	 114-118 Liberty Street 	 X
20. 21-23 Thames Street	 21-23 Thames Street 	 X
21. 90 West Street	 90 West Street	 - 	 X	 X

Notes: Corresponds to Figure 6-1.
NHL: National Historic Landmark.
SR: New York State Register of Historic Places.
NR: National Register of Historic Places.
S/NR-eligible: Site has been found eligible for listing on the New York State and National Registers of Historic Places.
NYCL: New York City Landmark.
NYCL-eligible: LPC has determined that the site appears eligible for NYCL designation.
* The United States Realty Building is listed on the SR only. It is eligible for listing on the NR.

In addition, the Coalition of 9/11 Families has requested that the National Park Service (NPS),
which administers the NEIL program, consider the WTC Site for NEIL status. The NHL program
was authorized by the Historic Sites Act of 1935 (Public Law 74-292). NEIL criteria (36 CFR §
65.4[a] and [b]) differ from National Register criteria and establish a stringent test for national
significance and high historical integrity. NPS has indicated that they will not consider this
request until the Project's Section 106 review process and other Section 106 processes related to
the WTC Site are completed.

6-12



Chapter 6: Cultural Resources

Barclay- Vesey Building (S/NR -Eligible, NYCL)

Built between 1923 and 1927, the Art Deco Barclay-Vesey Building (140 West Street) occupies
the full block bounded by Barclay Street, Washington Street, Vesey Sreet, and Route 9A, and
overlooks the WTC Site. It is considered one of the most significant structures in the history of
skyscraper design, since it was the first building in New York City to make the most of the
requirements of the 1916 Zoning Resolution, leading to the tower's dramatic massing. Designed
by Ralph Walker of McKenzie, Voorhees & Gmelin as an office building and switching center
for the New York Telephone Company, this 32-story brick, limestone, and terra cotta structure
consists of an 18-story parallelogram base and an 11-story square tower (see Figure 6-3). For 10
stories, the base rises flush with the lot lines. Above the 10th floor, there are setbacks on the
north and south façades and light courts on the east and west façades. Above the base, the tower
is oriented to the Manhattan grid street pattern. Multiple setbacks above the. 10th floor serve to
further relieve the building's bulk. Flat piers provide verticality and on the tower they create
buttresses that cap the structure. There are limestone cornices on each setback, and on the first
two floors there are terra cotta spandrel panels, and window and door enframements of
intricately carved reliefs of people, animals, and vegetation. The ground floor of the Vesey
Street façade is an arcade.

The Barclay-Vesey Building suffered façade and structural damage as a result of the collapse of
1 WTC and 7 WTC. Repair work is ongoing and it is partially reoccupied.

Federal Of Building/US. Post Office (S/NR)

This building, located at 90 Church Street, was designed by Cross & Cross and Pennington,
Lewis & Mills and was constructed in 1934-38, The massive limestone building is 15 stories tall
and combines Classical Revival and Art Deco details, as well as exterior sculptural reliefs by
Carl Paul Jennewein (see Figure 6-3). It occupies the full block bounded by West Broadway and
Barclay, Vesey, and Church Streets, and also overlooks the WTC Site across Vesey Street. The
building has been closed for repair, cleaning, remediation of potentially hazardous materials, and
interior reconstruction.

St. Peter's Roman Catholic church ('S/NR, NYGL)

Located at 22 Barclay Street, this Greek Revival granite church is home to the oldest Roman
Catholic parish in New York City. It was designed by John R. Haggerty and Thomas Thomas in
1836-40, replacing an earlier building dating from 1785. It has a temple-like front with six
Ionic columns (see Figure 6-4).

Former St. Peter's School ('S/NR-eligible)

East of St. Peter's Church at 16 Barclay Street, a five-story brick Greek Revival school building
was erected for St. Peter's School ca. 1838. It is three bays wide and is topped with a mansard
roof with three pediment dormers (see Figure 6-4).

30 Vesey Street (SIN)?-eligible)

The 18-story brick Renaissance Revival building at 30 Vesey Street has a tripartite design of
base, shaft, and capital. Fluted pilasters embellish its two-story base, and additional ornamenta-
tion is found at the upper stories. It was constructed in 1914.
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Old New York Evening Post Building (S/NR, NYCL)

Robert D. Kohn designed this 13-story limestone-faced building, located at 20 Vesey Street, in
1906-07. It was erected as the offices and printing plant of the New York Evening Post. It is a
rare example of a New York City building inspired by the early 20th-century Central European
artistic reform movement known as the Vienna Secession. Its refined classicism, rational
expression of structure, and stylized ornament are suggestive of Viennese precedents. Notable
features of the building include four statues on the 10th floor known as the Four Periods of
Publicity—two are by Gutzon Borgium, the sculptor of Mount Rushmore, and two are by Estelle
Rumbold Kohn, the architect's wife.

New York County Lawyer's Association (S/NR, NYCL)

An example of the 18th-century English Georgian Revival style, this four-story white limestone
building is a late work of Cass Gilbert, having been designed in 1929-30. It is located at 14
Vesey Street and was commissioned by the New York County Lawyer's Association, an
organization that had been founded in 1908 to serve the public interest and the legal profession.

Astor Building (S/NR-eligible)

The seven-story Renaissance Revival commercial building at 217 Broadway was designed by
Charles Platt in 1915. It has a stone façade and lacks ornamentation. The building is crowned by
a bracketed cornice.

Transportation Building (S/NR-eligible

Designed by York & Sawyer in 1926-27, this 44-story skyscraper is located at 225 Broadway. It
rises straight to the 23rd floor, continues eight stories with narrow setbacks, then a rectangular
tower rises an additional 13 floors. It has a four-story stone base with tan brick upper stories and
Lombardic details.

African Burial Ground and the Commons Historic District (NHL, S/NR, NYGHD)

Bounded by Duane Street, Park Row, Broadway, and Centre Street, this district incorporates
both the Commons—pastureland set aside by the Dutch government in colonial New
Amsterdam—and the 18th-century African Burial Ground. The Commons later became a site for
parading troops, public gatherings, celebrations, and executions. A portion of the Commons
became a public park in the 1780s and was later incorporated into a park setting for City Hall.
The section of the Commons between Chambers and Duane Streets became a burial ground for
African slaves and freed men and women in the 18th century and possibly earlier. The cemetery
was uncovered during investigations for the construction of a federal office building. Portions of
the burial ground were completely excavated to construct the government building, but other
sections were preserved in situ as a memorial to New York's earliest African residents.

St. Paul's Chapel and Graveyard (NHL, S/NR, NYCL)

St. Paul's Chapel, located at Broadway and Fulton Street, was erected between 1764 and 1766;
its porch was built in 1767-68 and its tower was designed by James C. Lawrence in 1794. It is
Manhattan's oldest surviving church and is also considered one of the finest Georgian buildings
in the nation. It is a simplified version of James Gibbs's Saint Martin-in-the-Fields on Trafalgar
Square in London. It was built of local stone with brownstone trim. It has a modest portico on its
towered west façade, which faces the adjacent 18th-century graveyard. The Broadway elevation
features an imposing brownstone Ionic porch, which was part of the original plan but was not
built until 1767-68 (see Figure 6-4). Although the design of the church is often ascribed to
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Thomas McBean, there is no evidence to support this theory. George Washington worshipped at
the church during the brief period when New York was the nation's capital. During the recovery
effort at the WTC Site, the chapel served as a refuge for rescue workers.

Former American Telephone & Telegraph (AT&T) Company Building ('S/NR-eligible, NYGL-
eligible)

Designed by William Welles Bosworth and built in three sections between 1912 and 1923, this
29-story neo-Classical Revival commercial office building is located at 195 Broadway. It has
been described as a square-topped layer cake, as its façade consists of eight Ionic colonnades,
with three stories located within each set (see Figure 6-4). It is clad with Vermont granite and
has a Doric colonnade at the lower story. It is reported to have more classical columns than any
other façade in the world. Its tower rises to a stepped crown modeled on the Mausoleum of
Halicarnassus. Bronze panels above the Broadway entrances were designed by the sculptor Paul
Manship. It has a notable lobby with Greek Temple-like rows of Done columns.

Fulton Street Station (S/NR-eligible, NYCL)

The underground subway station at Fulton Street is one of several under- and above-ground
stations built as part of Contract 1 of the Interborough Rapid Transit Company's first subway in
Manhattan. This first section of the subway, which ran from City Hall to Grand Central Terminal
and then ran west and along Broadway to the Bronx, was built between 1899 and 1904 under the
direction of Chief Engineer William B. Parsons. The ornamentation of the stations, consisting
primarily of white tile with light-colored brick and decorative mosaic sign panels and terra cotta
and faience plaques, was designed by Hems & La Farge. The Fulton Street Station was restored
in 1987 by Lee Harris Pomeroy & Associates. It features ceramic tile plaques of Robert Fulton's
steamboat the Clermont.

Former East River Savings Bank (S/NR -eligible, 1'TYCL-eligible)

Currently occupied by a department store, the five-story former bank building located at 26
Cortlandt Street was designed by Walker & Gillette in 1931-1934. It has Classical and Art Deco
details with stainless-steel winged eagles over the entrances (see Figure 6-5).

United States Realty Building (SR, NR-eligible, NYGL)

Designed by Francis H. Kimball in 1904-07, this skyscraper at 115 Broadway, as well as the
Trinity Building at 111 Broadway, were designed with Gothic details to harmonize with Trinity
Church, located to the south. Both buildings are faced with limestone and feature towers, gables,
and delicately carved ornament. Construction of both buildings was a major undertaking,
causing the relocation of Thames Street as well as the construction of caissons 80 feet into the
marshy subsoil.

Beard Building (S/NR-eligible, IVYCL-eligible)

Oswald Wirz designed the 12-stoiy Beard Building at 125 Cedar Street (a.k.a. 120 Liberty
Street) as an office building. Constructed in 1895-97, it is a through-block, brick and stone
building with Romanesque Revival-style façades (see Figure 6-5). It has a two-story stone base
composed of pilasters and deeply recessed window bays; the north façade of the base is clad in
limestone, while the south façade appears to be clad in sandstone. On the shaft, wide piers frame
corner window bays and create a wide central bay broken up by thin, closely spaced mullions.
An entablature caps the shaft. The two-story building capital contains pedimented windows. A
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bracketed cornice crowns the building. Converted to residential use long before September 11,
2001, it has been restored and reoccupied except for the ground floor on Liberty Street.

1 14-1 18 Liberty Street (S/NR-eligible)

This 11-story Renaissance Revival-style building was constructed in 1900-01 and designed by
John T. Williams (see Figure 6-5). Due to the irregular lot shape, the through-block loft building
is three bays wide on Liberty Street and two bays wide on Cedar Street. The main façade fronts
Liberty Street overlooking the WTC Site. It has a two-story rusticated stone base and a brick
shaft crowned with a modillioned cornice. The base contains an entrance porch, arched show
windows with keystones, and a frieze. Projecting cartouches and an entablature mark the
mezzanine (third) story. The upper floors are articulated with brick pilasters, spandrels, and
mullions. At the two-story capital, swags crown the double-height piers, and the top-floor
windows are arched. The Cedar Street façade is divided into a rusticated base, a shaft composed
of piers and window bays, and a cornice-crowned capital, but it is less ornate. Converted to
residential use prior to September 11, 2001, it is currently being restored to residential use.

21-23 Thames Street ('S/NR-eligible)

This five-story brick tenement was built in 1872 by John Lerscher. It features a galvanized iron
cornice and was originally designed to house three families on each of its upper stories.

90 West Street (S/NR-eligible, NYCL)

Designed by Cass Gilbert and built in 1905-07, the 90 West Street Building is among the most
important early 20th century skyscrapers in New York City, and the aesthetic precursor of
Gilbert's Woolworth Building from 1910-13. The 23-story former commercial office building is
also the earliest example of the use of Gothic detail on a skyscraper with distinctly vertical
massing. It has a C-shaped plan with a light court facing east and its primary façade fronting on
Route 9A. Its north elevation faces the WTC Site across Liberty Street. Above a two-story
granite base, the façades of the shaft are clad in white terra cotta with modest marble and
polychromed terra cotta trim. The shaft is articulated with recessed window bays and clustered
columns that form piers. These piers, along with colonettes between the windows, rise
uninterrupted for most of the building's height, creating vertical emphasis. The building's heavy
three-story capital is ornately designed as an arcade with engaged columns. A mansard roof with
dormers and pinnacles crowns the building. The building was covered in scaffolding for ongoing
façade repair on September 11. It was heavily damaged due to burning debris from the WTC. It
is being restored and renovated for residential use.

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

This section describes conditions that are or would be expected to exist under the No Action and
Preferred Alternatives for the three analysis scenarios (construction period, opening year and
design year).

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

Initial reconstruction activities associated with the WTC Memorial and Redevelopment Plan
would be taking place. It is anticipated that St. Nicholas Church will be reconstructed on the
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block south of the WTC site. In addition, reconstruction of Route 9A between West Thames
Street and Chambers Street will be underway.

As part of the Section 106 process for each of their respective projects. LMDC and NYSDOT
have prepared and executed Programmatic Agreements that will continue to guide the design
and construction of their projects with respect to potential impacts to historic resources.
Furthermore. the Northwest Remnant Subgrade Structures, which were identified in the
coordinated DOE for the WTC site, will be removed as part of Freedom Tower's construction.
The removal of these structures is being undertaken in accordance with the Programmatic
Agreement by LMDC. SHPO, and ACHP.

Both the Barclay-Vesey Building and the Federal Office Building/U.S. Post Office, north of the
Project Site, will be repaired, renovated, and reopened. Between these two buildings, 7 WTC
will be complete along with its triangular open space on the north side of Vesey Street. A
residential building is expected to be complete along Barclay Street, between Broadway and
Church Street. The proposed building is expected to be taller than the adjacent small-scale
buildings.

NO A CTIONALTERNATIVE

Project Site

Under the No Action Alternative, the temporary WTC PATH station would remain in service.
There would be no project-generated construction activities that would affect historic resources.

Area ofPotential Effect

It is not expected that this alternative would have any adverse effects on historic resources.

PREFERRED ALTERNATIVE

Project Site

Construction of the Preferred Alternative would begin in 2005 concurrent with other sub-grade
work for the proposed redevelopment of the WTC site. Components of the terminal, including
the platforms, mezzanine, and certain pedestrian connections, would be completed by the end of
2002. A pedestrian concourse to the WFC would also be constructed.

Construction of the Preferred Alternative may affect potential archaeological resources located
on the Project Site. In order to avoid, minimize, or mitigate any adverse effects to potential
archaeological resources on the Project Site, PANYNJ would coordinate with LMDC and SHPO
prior to the start of construction to determine whether any potentially sensitive areas have
already been tested as part of the WTC Memorial and Redevelopment Plan. As described in the
MOA executed for the Permanent WTC PATH Terminal, prior to any disturbance of potenti ally
sensitive areas. PANYNJ would—in consultation with SHPO and LMDC. as appropriate—
locate, identify, and evaluate the National Re gister eli gibility of archaeological resources in
these potentially sensitive areas. If National Re gister-eligible archaeolo gical resources would be
adversely affected by construction of the Preferred Alternative. PANYNJ, in consultation with
FTA, SHPO. and LMDC, as appropriate, and the Section 106 consulting parties, would develop
and implement an Archaeological Resource Treatment Plan

Construction of a below-grade pedestrian concourse to the WFC may require removal of short
segments of the Hudson River Bulkhead between Fulton and Vesey Streets. At this time it is
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anticipated that an approximately 40-foot wide segment of the bulkhead would be affected. As
described in the executed MOA, PANYNJ would coordinate treatment of the bulkhead with
NYSDOT, as appropriate. A plan would be develoned to locate and identify intact portions of
the bulkhead that would be affected by construction of the below-wade pedestrian concourse. If
intact portions of the bulkhead are identified. PANYNJ would, in consultation with SHPO and
NYSDOT, prepare a treatment plan for the portions of the Hudson River Bulkhead that would be
affected by the Preferred Alternative. The plan would be submitted to SHPO and the Section 106
consultin g parties for review and comment prior to its implementation.

Area of Potential Effect

WTC Site

Adverse effects to the WTC site are expected under this alternative, although the extent of these
adverse effects has not yet been flffly determined. Construction of the Preferred Alternative
would not alter the location or setting of the WTC site. However, because it will result in the
removal or alteration of remaining remnants and structures on the site, it could diminish the
site's integrity of feeling, association, and materials. The following describes the specific
impacts of the Preferred Alternative on the various elements of this historic resource. Each of
these elements has been addressed in the MOA and specific stipulations regarding the
documentation and treatment of the WTC site have been defined (see Appendix B.

Tower Perimeter Column Bases with Other Column Bases and Infrastructure (constructed
pre-September 11, 2001): There were 84 perimeter columns extending into the bedrock that
would outline the North Tower façade, and 73 perimeter columns extending into bedrock
that would outline the South Tower façade. The original subgrade column grid in the WTC
bathtub was configured to span above the former Hudson & Manhattan tunnels traversing
the bathtub, as well as then new PATH tracks (there were 84 perimeter columns for the
South Tower appearing above grade). In addition, approximately 34 of the South Tower
columns were within the PATH right-of-way area (interspersed with tracks, electrical
equipment, and other infrastructure), and 39 were outside the PATH right-of-way area.
During the post-September 11, 2001 emergency recovery operations conducted by the City
of New York, all of these Tower perimeter columns were truncated such that only the bases
remain. During subsequent construction of the temporary WTC PATH station, all of the
column bases within the existing PATH right-of-way were either obscured to some extent or
removed for installation of the temporary WTC PATH station's track sheds, utilities, duct
banks, conduits, and other PATH infrastructure.

As described in the project's Memorandum of Agreement (MOA). PANYNJ shall, to the
maximum extent feasible, preserve in place 84 column base remnants in the North Tower
and 39 column base remnants in the South Tower at the existing floor at elevation 242 158
feet below Sea Level) that outline the footprints of the former Twin Towers at the WTC site
and are not located in the PATH right-of-way. However, up to 16 column bases in the North
Tower and 3 column bases in the South Tower would be temporarily or permanently
removed.

There would be various site infrastructure elements supporting the Preferred Alternative
within the PATH right-of-way, including utility lines traversing the outline of the Tower
perimeter column bases, and utility rooms and structures located within the area outlined by
the perimeter column bases. Although these would not disturb the perimeter column bases
themselves, these elements may somewhat impact visibility and accessibility to the Tower
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perimeter column bases. The Preferred Alternative may also include utility lines that cross
the footprints of the former North and South Towers at an elevation above the existing floor
of the WTC site (Elevation 242 or 58 feet below Sea Level). Under current plans, these
utilities would be at Elevation 264 (36 feet below Sea Level). These utility lines could serve
the joint infrastructure needs of both the Permanent WTC PATH Terminal and the WTC
Memorial and Redevelopment Plan.

The total extent of the North Tower footprint at the lowest level, at approximately elevation
242 (58 feet below sea level) to be permanently occupied by any portion of the Project will
be approximately 1,600 square feet and will not exceed 4 percent of the North Tower
footprint area. The total extent of the South Tower footnrint at the lowest level, at
approximately elevation 242 (58 feet below sea level) to be permanently occupied by any
portion of the Project will be approximately 21.615 square feet currently occupied by the
WTC PATH facility, plus an additional 2.000 square feet required b y the Project, and will
not exceed 53 percent of the South Tower footprint area.

During the construction of the Preferred Alternative, PANYNJ would construct a temporary
track west of the existing Track 5. This temporary track would be used to maintain PATH
operations while rehabilitation work is undertaken on other PATH tracks. The temporary
track would cover column bases and footprint areas outside the existing PATH right-of-way
during the construction period, but this track would be removed upon completion of the
permanent tracks.

• Bathtub Walls (constructed pre-September 11) and Tiebacks (constructed post-September
11/temporary): All four of the slurry walls forming the "bathtub" would require some
modification in order to ensure their continued structural function, which is to secure the
"basement" of this portion of the WTC site from the high water table resulting from the
site's proximity to the Hudson River.

The Preferred Alternative includes the reinforcement of portions of the basement walls to
ensure their structural inte gijty and to support	 Wfuture redevelopment of the TC site,
includin g the Permanent WTC PATH Terminal. A portion of the approximatel y 70 foot high
west slurry wall, with tieback caps exposed, isproposed to remain visible and accessible to
the public (a separate undertakin g), and another portion of the west wall would be pierced
(in a location away from the proposed exposed section) for the east-west pedestrian
concourse below Route 9A. The remainder of the west wall would be protectively lined as
part of the Preferred Alternative. PANYNJ would also reinforce portions of the east bathtub
wall abutting NYCT's 1 and 9 line that were not previously reinforced. If other development
on the WTC site does not move forward according to current schedules or plans, it may also
be necessary to reinforce portions of the north bathtub wall east of Freedom Tower and
portions of the south bathtub wall above the existing PATH substation. Where liners are
installed, existing tieback caps would remain although their projections would be subsumed
within the concrete of the liners.

• Recoveiy and Construction Ramp (constructed post-September 11/temporary): The support
foundation for the ramp would be relocated to allow for construction of a temporary track.
The ramp would remain duringy construction of the Preferred Alternative and would
then be removed.
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• North and South Tunnel Projections from West Wall (constructed pre-September 11):
Structural modifications would be made to the projections to accommodate the temporary
Track 6.

• H&M Remnants (constructed pre-September 11): The cast-iron ring tubes in the east slurry
wall of the bathtub would be removed for construction of the Preferred Alternative. On the
eastern portion of the WTC site, all or portions of the remnants of the former H&M
Terminal building and its powerhouse would be removed to construct a north-south
concourse for the Preferred Alternative. Other remnants of these tubes (under the Hudson
River) would still remain in service.

• Other Vehicular Ramps (constructed pre-September 11): Several of these ramps would be
removed or sealed off, as they would have no function under the Preferred Alternative. This
would also accommodate construction of new pedestrian concourses.

• PATH Tracks and Substation (reconstructed post-September 11): The PATH tracks that are
part of the temporary WTC PATH station, would remain but would be further modified for
permanent operation and to install a switch to the temporary Track 6. The wiring at the
existing substation, also installed as part of the temporary PATH facility, would be modified
for the permanent operation.

• Existing WTC PATH Station Main Entrance and Concourse, Sidewalks, Fencing,
Existing PATH Platforms/Mezzanine (constructed post-September 11/temporary): Portions
of these elements would be removed for construction of a permanent entry facility, main
transit hall, concourses, PATH mezzanine, and platform levels.

• Passageway to the NYCT WTC Subway Station (E-Train) (constructed pre-September 11):
The passageway between the Terminal and the MTA!NYCT E Subwa y would be designed
to incoroorate the existin g E Subway entrance in its current location. Certain elements and
materials of this passageway, which were retained as part of the construction of the
temporary station, would be preserved as part of the Preferred Alternative. However, it may
be necessary to remove the doors during construction for their protection. They would be
stored until they could be returned to the reconstructed passageway.

• Steel Beams in Cross Form (post-September 11): The "steel cross" was moved from the
area of 6 WTC to its current location in the eastern portion of the WTC site near the
intersection of Church and Cortlandt Streets for public viewing. The cross structure would
be removed from this location to accommodate the new north-south pedestrian concourse
construction at-grade. The steel beam in cross form would remain in the custod y of
PANYNJ pending its disposition in accordance with the rights of its respective owners.

• Plaza and Subway Access from Vesey Street (constructed pre-September 11): The structural
remnants of this access from Vesey Street are not permanently stable or functional.
However, construction of the Preferred Alternative would not directl y impact these
elements. Furthermore, as described in the Project's MOA, a Resource Plan would be
prepared to include these structures with measures to protect them from potential indirect
effects during the Terminal's construction.

• Cooling Water Pipes (constructed pre-September 11): The Preferred Alternative would have
no impact on the cooling water pipes. However, sections of the existing cooling water pipes
may be reconstructed or rerouted under a separate undertaking.
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Historic Resources Outside the WTC Site

Sub-grade work associated with construction of the Preferred Alternative could affect historic
resources located within 90 feet of the Project Site. Based on the analysis described in Chapter
10, "Noise and Vibration," construction of the Terminal may cause damage to these buildings
from ground-borne vibrations and dewatering. Specifically, historic buildings or sites located
within 90 feet of the Project Site include the Barclay-Vesey Building at 140 West Street, St.
Paul's Chapel and Graveyard, the former East River Savings Bank at 26 Cortlandt Street, the
Beard Building at 125 Cedar Street, and 114-118 Liberty Street. (Other historic resources are
more distant from the Project Site and are not within the area that is expected to be affected by
construction.)

These potential adverse effects would be mitigated by Construction Protection Plan(s), the
protocol and stipulations of which have been addressed in the MOA (see Appendix B).

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Portions of the WTC Memorial and Redevelopment plan would be complete while other
construction activity would continue. The Greenwich Street view corridor and possibly the street
itself will be open north into Tribeca. In addition, reconstruction of Route 9A between West
Thames and Chambers Streets would be complete. As described earlier, the Programmatic
Agreements executed by LMDC and NYSDOT for their respective undertakings will continue to
guide the design and construction of those projects with respect to potential impacts to historic
resources. In BPC, Site 26 is slated for commercial development and may be opened. The Fulton
Street Transit Center would be open, east of the Permanent WTC PATH Terminal.

NO A CTIONALTERNATIVE

Project Site

In 2009 without the Preferred Alternative, the temporary WTC PATH station would remain in
service. Some construction activities associated with the WTC Memorial and Redevelopment
Plan would continue.

Area of Potential Effect

It is not expected that this alternative would have any adverse effects on historic resources.

PREFERRED ALTERNATIVE

Project Site

The tracks, platforms, mezzanine, concourses, and street-level terminal building would be
located on the WTC site. The terminal building would provide street-level access to the WTC
site and Greenwich and Church Streets. The terminal building would be designed by Santiago
Calatrava, an award-winning architect, artist and engineer. His works include the Olympic
Sports Complex (Athens, 2001), the Milwaukee Art Museum (1994), several railway stations
(Liege, 1996; Lisbon, 1993; and Alameda, 1991), and several bridges (Buenos Aires, 1998;
Orleans, 1996; Venice, 1996; Bilbao, 1994; and Merida, 1988). The terminal would be modern
in design and would be lower in height than the WTC buildings adjacent to it on the south and to
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the north of it across Fulton Street. Underground pedestrian concourses connecting to other
transit systems would also be complete by 2009.

Two ventilation structures would be within the Route 9A median. As these locations have no
potential for archaeological sensitivity, construction of the ventilation structures would have no
adverse effect on archaeological resources.

Area of Potential Effect

In terms of contextual or visual effects, the APE is developed with a mix of historic and modem
structures that range in height from one to 60 stories. The size and architectural styles of these
buildings vary greatly, reflecting the architectural styles of the eras in which they were designed
and constructed. The APE is composed of historic structures near more modem structures, where
many streets contain a mixture of historic structures in immediate proximity to contemporary
glass and metal structures. The historic context of the APE was dramatically changed during the
1960s with the construction of the WTC. Redevelopment of the WTC site, which will be under-
way by 2009 independent of the Preferred Alternative, will again introduce modem skyscrapers
to the immediate area. By 2009, Freedom Tower will be completed on the northwest quadrant of
the WTC site and will be a tall, modem structure. In contrast, the Terminal planned under the
Preferred Alternative would be of a lower height and scale than existing buildings in the
immediate area, as well as adjacent structures completed and/or development on the WTC site.

It is anticipated that Calatrava's design for the proposed terminal building would be constructed
of glass, steel and concrete, and would be similar to the materials used in Wedge of Light Plaza
that would be constructed along Church Street as part of the WTC Memorial and
Redevelopment Plan. It would also be in keeping with modern structures that exist in the study
area, such as the Winter Garden and other buildings in the WFC and BPC. It would continue the
tradition in the downtown area where technologically advanced modern buildings have been
constructed near older, historic structures, thus continuing the existing trend of modem buildings
juxtaposed against the historic fabric of Lower Manhattan. It is also anticipated that Calatrava's
design would be modern and unique to the area, and that the new terminal may become an
important architectural resource. It is expected that the proposed terminal building would be an
improvement over current conditions and would introduce an important architectural resource to
the APE.

The proposed development would not alter the historic context of the surrounding area, as this
context was significantly altered with the completion of the WTC and subsequent modern office
buildings that were (and will be) erected in the APE.

It is not anticipated that the street level access to the below-grade pedestrian concourse at the
WFC would have any contextual or visual effects on historic resources. Several street level
subway entrances already exist within the APE, in close proximity to historic resources. It is
anticipated that this entrance would be similar to other subway entrances located throughout the
APE.

It is not anticipated that the vent structures would have any contextual or visual effects on
historic resources. The vent structures within the Route 9A median would be long and slender in
massing and would stand 40 feet tall. It is anticipated that the vent structures would be clad in
reflective material that would be in keeping with modem materials used on buildings in the
immediate area. This reflective material would also help the vent structures to blend in with their
natural surroundings. Surrounding each vent structure, trees would be planted in the median as
part of greening improvements to Route 9A. It is anticipated that these trees would be 35 feet in
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height within five years, thus obscuring views of the vent structures from historic resources
located in the APE. Although the vent structures would be located west of the WTC site, it is not
anticipated that these structures would affect the WTC site, as they would not block views
towards the site and tall trees would obscure views of these structures from the WTC site.
Overall, it is not anticipated that the vent structures would have any adverse contextual or visual
effects on historic resources, as they would be consistent with modem buildings in the
surrounding area and would be obscured by tall trees that would be planted in the Route 9A
median.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

By 2025, it is assumed that the full program for the WTC site would be developed, with the
completion of the three towers on the east side of the WTC site and a fifth tower south of Liberty
Street. A 65-story office building (Tower 2) and a 25-story hotel would be completed in the
northeast quadrant. In the southeast quadrant, a 62-story office building (Tower 3) and a 58-
story office building (Tower 4) would be completed. A 57-story office building (Tower 5) would
be completed south of Liberty Street. Two office towers will also be developed at 130 and 140
Liberty Street.

NO ACTIONALTERNA TIVE

Project Site

In 2025 absent the Preferred Alternative, it is assumed that PATH service would no longer
operate at the Project Site. The temporary WTC PATH station would still be located on the
Project Site, unless removed by a separate undertaking, but would not be operational.
Construction activities associated with the WTC Memorial and Redevelopment Plan would be
complete, and it is anticipated that there would be increased pedestrian traffic on the Project Site.

Area of Potential Effect

It is not expected that this alternative would have any adverse effects on historic resources.

PREFERRED ALTERNATIVE

Project Site

All work associated with the Preferred Alternative would have been completed for a period of 16
years after its initial operation. It is anticipated that there would be increased pedestrian traffic
on the Project Site as a result of the Preferred Alternative.

Area of Potential Effect

In 2025, it is anticipated that there would be increased pedestrian traffic in the area immediately
surrounding the Project Site. However, this would not change the character of historic resources
located in the APE as the context of the Project Site and surrounding area has historically been
defined by transportation uses, first with the H&M Terminal, then with the pre-September 11.
2001. WTC PATH Terminal and currently with the temporary WTC PATH station. Thus, the
APE has been characterized by transportation uses and pedestrian traffic and it is not anticipated
that an increase in pedestrian traffic would have an adverse effect on historic resources.
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E. MITIGATION

PROJECT-SPECIFIC COMMITMENTS

As described in Chapter 18, "Agency Coordination, Process, and Public Participation" FTA and
PANYNJ have solicited and fully considered comments from consulting parties and other
interested members of the public regarding measures to minimize or mitigate adverse effects of
the construction and operation of the Permanent WTC PATH Terminal. The a greed upon
measures are contained in an MOA that has been executed among FTA. SHPO, ACHP,and
PANYNJ (see Appendix B). This MOA for the Permanent WTC PATH Terminal has been
prepared pursuant to the finding that the Preferred Alternative would have adverse effects on the
WTC site and the Hudson River Bulkhead. The MOA also addresses the potential effects of the
Preferred Alternative on as yet undetermined archaeological resources on the WTC site and on
off-site historic resources during construction.

WTC SITE

The executed MOA provides for specific measures to mitigate impacts on the remaining
remnants and structures on the WTC site. Specifically, it includes measures pertaining to the
tower perimeter column bases and footurint areas, the -passageway to the NYCT E WTC subway
station, the steel beam in cross form, and the east and west slurr y walls. Furthermore, the MOA
has general provisions for the documentation of the WTC site, and protection of remajppg
remnants and structures during construction. The MOA also provides stipulations for the
treatment of cumulative effects, which is described in Chapter 15. "Cumulative Effects," of this
FEIS.

WTC Site Documentation

As stated in the MOA. PANYNJ would document the WTC site and its historic features to Level
II standards of the Historic American Buildings Survey/Historic American Engineering Record
(HABS/HAER) prior to the removal or alteration of any historic features from the WTC site in
connection with the undertakin g of the Permanent WTC PATH Terminal. This documentation
would consist of large-format, black-and-white photograph y of the site and its historic features
as they currently exist; large-format photographic reproduction of selected existing drawings of
current conditions and of pre-September 11. 2001 conditions: and a written history and
description of the site and its historic features usin g information previously generated for the
Coordinated DOE for the WTC site as well as the Permanent WTC PATH Terminal's DEIS and
FEIS. PANYNJ would coordinate the photographic effort with the photographic efforts related
to LMDC's fulfillment of Stipulation I as set forth in the April 22, 2004 Programmatic
Agreement among the ACHP, LMDC, and SHPO for the WTC Memorial and Redevelopment
Plan.

PANYNJ would consult with SHPO and HABS/HAER to determine whether particular features
warrant measured drawings, and any such drawings would be prepared b y an individual with
demonstrated exnerience in the preparation of measured drawin gs to HAIBS/HAER standards.

The completed documentation would be submitted to SHPO and HABS/HAER for
consideration. The lar ge-format photographs prepared to HABS/HAER standards would consist
of the views itemized in Exhibit H. "Schedule of Photo graphs" of the Project's MOA (see
Appendix B).
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Tower Perimeter Column Bases

Up to a total of 5 column bases in the North Tower and up to a total of 3 column bases in the
South Tower may be temporarily or permanently removed to construct PATH Platform D.
Where Platform D would intersect the northeast corner of the North Tower footprint, the
platform would be clear of vertical obstructions and architectural treatments would be used to
symbolically represent the location of the footprint. A minimum of 5 to a maximum of 7 column
bases of the east column line of the North Tower would be visible from Platform D. The viewing
area would consist of a glass wall tilted inward from the platform combined with a mirrored wall
to the west to provide a view of the column bases from this area of the platform. Appropriate
signage, graphics, and lighting would complete the viewing area.

The locations of column remnants of the South Tower that ma y be removed or permanently
obscured by PATH platforms B. C. and D would be symbolically represented on these platforms
through architectural treatments that define and differentiate the portions of the infrastructure
that are within the Tower footprint areas. These treatments may include color differentiation.
texture differentiation, symbolic representation of Tower perimeter column remnants, and/or an
emblematic marker designating the location of the historic resource.

In addition to the column bases described above, up to 4 column bases in the North Tower could
be temnorarily removed by work to install other Project structures and infrastructure. Of the 4
column bases that could be affected by the Project foundation, those column bases that remain in
situ undisturbed or are temporarily removed and returned to their original locations would be
accessible following the completion of these foundations.

Removing column bases, on either a temporary or permanent basis, would be considered only
after practical engineering design options pursuant to Stipulations TB.. 2a and 2b, to preserve
column bases in place have been exhausted. Column bases that are removed would be returned
to their original locations if practical engineerin g design permits. Permanent removal of column
bases would only take place as a last resort, and these column bases would be removed and
stored in accordance with the stipulations of the MOA.

The east-west pedestrian concourse to the World Financial Center would be designed and built
in a manner that avoids the column remnants projecting above the concrete slab that outline the
north perimeter of the North Tower and places this corridor at least five (5) feet outside the
North Tower footprint as measured from the center line of each projecting column base to the
face of the nearest structural support wall.

The temporary PATH track (in addition to the existing 5 tracks) and associated ballast that
would be installed on a temporary basis during construction of the Project tracks and platforms
and would be removed upon completion of the permanent tracks and platforms to re-expose the
North and South Tower perimeter column remnants and portions of the North and South Tower
footprints that may be covered by the temporary track and ballast.

The construction fill currently on the footprints has been temporarily removed for the purposes
of documentation of the footprints pursuant to Stipulation I.A. of the MOA, and would be
replaced with clean rounded gravel as required after the documentation in order to protect the
footprints and column remnants from ongoing construction. Further treatments may be specified
in the Project's Resource Protection Plan.
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Passageway to the IVYCT Subway Station(E Train)

The new pedestrian connection between the Permanent WTC PATH Terminal and the
MTA!NYCT WTC E Subway Station would incornorate the existin g E subway entrance, in its
current location, in a manner that retains existing materials and features of this entrç
includin g, but not limited to, the handrails, the travertine flooring, the steps and doors senarag
the E train from the pedestrian connection, and overhead signa ge. to the extent possible and in
accordance with current buildin g codes and Americans with Disabilities Act requirements. The
design would include, at a minimum, a plague identifying the historic features of the E subway
entrance. During construction of the new pedestrian connection between the Permanent WTC
PATH Terminal and the E Subway Entrance, doors may need to be carefully removed and stored
until they can be reinstalled within the new connection.

East and West Slurry Walls

The desi gn for the Preferred Alternative would provide visibility from within the Terminal to a
portion of the east or west slurry wall if the following criteria are met: the condition of the
slurry wall evokes the image now understood to represent the historic nature of the wall (e.g.
tiebacks are part of the area to be exposed, tiebacks project beyond the re-stabilized slurry wifl
the exposure provided would enable a view of the slurr y wall that is clear, reco gnizable, and
respectful of the slurry wall: and the exposure would not pose a safet y hazard to the public from
exposed finishes of the wall or its components. The desi gn for the east-west pedestrian
concourse shall include a location from which the members of the public may view a plaque and
photograph of the west slurry wall.

Steel Beams in Cross Form

PANYNJ would relocate the steel column and crossbeam mounted on a concrete pedestal and
currently situated within the WTC site near Church Street in accordance with Stipulation VI of
the MOA (see Appendix B). The object would remain in the custody and control of PANYNJ
pending final disposition of these artifacts in accordance with the rights of the respective owners.

Resource Protection Plan for the OTC Site

PANYNJ, in consultation with SHPO and in coordination with LMDC and MTAINYCT. as
appropriate, shall develop a WTC Resource Protection Plan for the Permanent WTC PATH
Terminal. The plan would be prepared to protect elements of the WTC site that are to remain in
situ from inadvertent damage during the Terminal's construction. It would detail the Project's
construction procedures and other construction plans for the site. It would provide for an
inspection and reporting of the existing condition of elements, establish protection procedures,
establish a monitoring program, and establish methods and materials to be used for any repnirs
A historic architect, who meets the Secretary of the Interior's professional uualifications
standards (48 FR 44716) in historic preservation, would be part of the desi gn/construction team
and would have the opportunity to review design drawin g and specifications prior to
construction. The plan would empower the Project's historic architect in consultation with the
Chief Engineer of PANYNJ to issue "stop work" orders to prevent an y unanticipated damage to
historic properties. Recommencement of work would onl y be permitted once the Chief Engineer
of PANYNJ and the historic architect are assured that appropriate modifications have been made
to construction techniques to assure that no further damage would occur.

PANYNJ will furnish copies of the Plan to SHPO. ACHP, NPS, and the Section 106 consulting
parties for review and comment prior to its implementation.
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ARCHAEOLOGICAL TREATMENT PLANS

The executed MOA includes the process to address the Preferred Alternative's impacts on the
Hudson River Bulkhead and its potential impacts to as yet determined archaeolo gical resources
that may be located within the eastern potion of the WTC site. Because the Hudson River
Bulkhead is also located within the APE for the Route 9A Project, PANYNJ would coordinate
its treatment plan with NYSDOT. Similarly because the potential archaeological resources
within the WTC site are also located within the APE for the WTC Memorial and Redevelopment
Plan. PANYNJ would coordinate its treatment plan, if necessar y, with LMDC.

In consultation with SHPO, and, as appropriate, NYSDOT. PANYNJ would develop and
implement a plan to locate and identify intact portions of the Hudson River Bulkhead that would
be affected by construction of the Permanent WTC PATH Terminal's east-west nedestrian
connection. In the event that the intact portions of the Hudson River Bulkhead are identified,
PANYNJ would, in consultation with the SHPO and NYSDOT, prepare a treatment plan for
those portions of the Hudson River Bulkhead to be affected by the Project. The plan would be
submitted to SHPO and Section 106 consultin g parties for their review and comment prior to
implementation.

Prior to any Project-related subsurface disturbance at an y of the locations that have been
determined to be sensitive for historic archaeolo gical resources, PANYNJ will, in consultation
with the SHPO. and LMDC as appropriate identif y and evaluate the National Register eligibility
of any archaeological resources at these locations in accordance with 36 CFR 800.4.

In the event that FTA, in consultation with SHPO, determines that National Register-eligible
archaeological resources will be adversely affected by construction of the Preferred Alternative,
PANYNJ would, in consultation with FTA. SHPO. and LMDC as appropriate, and the Section
106 consulting parties, develop and implement an Archaeological Resource Treatment Plan for
the Project. The Archaeological Resource Treatment Plan and documentation will adhere to the
standards established by the Secretary of the Interior's Standards and Guidelines for
Archaeology and Historic Preservation (48 FR 44716), includin g the standards therein for
professional qualifications. The plan will be submitted to SHPO and Section 106 consulting
parties for their review and comment prior to implementation.

CONSTR UCTION PROTECTION PLANS

The MOA includes protocols for developing and implementing a CPP to avoid, minimize, or
mitigate the project's potential construction-period vibration impacts on the Barcley-Vesey
Building, Former East River Savin gs Bank, the Beard Building, 114-118 Liberty Street, and St.
Paul's Chapel and Graveyard.

PANYNJ, in consultation with SHPO and Section 106 consulting parties, and in coordination
with LMDC, NYSDOT, and MTAINYCT, where appropriate, shall develop a Construction
Protection Plan (CPP) for the Preferred Alternative. The CPP would set forth measures for the
protection and avoidance of structural and architectural damage for these historic properties. The
CPP would be based on requirements in the "New York City Department of Buildings Technical
Policy and Procedure Notice (PPN) #10/88" regarding procedures for the avoidance of damage
to historic structures resultin g from adjacent construction. The PPN defines adjacent historic
structures as being contiguous or within a lateral disturbance of 90 feet from a lot under
development or alteration.
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The CPP would describe in detail the construction nrocedures of the Preferred Alternative, g
well as the construction procedures associated with other projects under construction in the
vicinity of each of these historic properties. It would also provide for the inspecting and
reporting of existing conditions at these pronerties, establish protection procedures, establish a
monitoring pro gram to measure vertical and lateral movement and vibration, establish and
monitor construction methods to limit vibration; and establish methods and materials to be used
for any repairs. The plan shall also specify the implementation of special vibration protection
measures to protect these historic properties from increased vibration levels associated with
construction activities. The CPP would provide for a historical architect meeting the Secretary of
Interior's Standards to supervise implementation of the CPP.

The CPP would empower the historical architect, in consultation with the Chief En gineer of
PANYNJ to issue "stop work" orders to prevent any damage to historic properties, and an_
recommencement of work shall only be permitted at such time that the Chief En gineer and
historical architect have assurance that the appropriate modifications have been made to the
construction techni que to assure that no damage would occur to historic properties.

ENVIRONMENTAL PERFORMANCE COMMITTMENTS

As described in Chapter 2, "Project Alternatives," and Chapter 3, "Construction Methods and
Materials," PANYNJ, in cooperation with the sponsors of the other Lower Manhattan recovery
projects, has developed Environmental Performance Commitments (EPCs) to protect historic
resources during construction of the Preferred Alternative. Table 6-2 describes the EPCs that
pertain to historic resources as well as current plans for their implementation.

Table 6-2
Environmental Performance Commitments
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A. INTRODUCTION

Lower Manhattan is developed with a dense concentration of historic and modem buildings that
range in size from small-scale, low-rise structures to large-scale, high-rise structures. They
reflect a variety of architectural styles that have been built over the years as commerce in Lower
Manhattan has flourished and expressed its success in built form. The streets and open spaces
surrounding this rich collection of buildings provide unique views that are distinguished from
the views of other cities.

For 30 years, the World Trade Center's (WTC) Twin Towers were the tallest elements of those
views and readily identifiable from miles around. Prior to September 11, 2001 the WTC
complex occupied a superblock site and had a strong presence on the urban design of the area. A
WTC PATH Terminal was located at the WTC and was an important transportation hub for the
area. Following the events of September 11, 2001 and the subsequent recovery efforts, the WTC
site had lost its transportation hub as well as the other aspects of the WTC. Construction
activities have continued on the site as part of various phases of recovery and stabilization and
included the construction of the temporary WTC PATH station, which opened for public use in
November 2003.

The Preferred Alternative would introduce a visually important terminal building to the study
area and would contribute to the larger redevelopment of Lower Manhattan. The modem design
of the new terminal would create a new gateway to Lower Manhattan and would re-establish the
site as an important transportation center.

This chapter considers the impact of the Preferred Alternative on the urban design character and
visual resources of the study area from nearby locations from which the project would be visible.
The study area has been delineated as the area generally bounded by Barclay Street to the north,
Cedar and Thames Streets to the south, Battery Park City (BPC) to the west and Broadway to the
east (see Figure 7-1). This study area was developed to be consistent with the study area defined
for Cultural Resources (see Chapter 6).

Urban design characteristics and visual resources create the "look" of a neighborhood—its
physical appearance, including the size and shape of buildings, their arrangement on blocks, the
street pattern, and noteworthy views that may give an area a distinctive character and contribute
to its unique sense of place. Urban design characteristics of a neighborhood are composed of the
various components in the buildings and streets of the area and include building bulk, use and
height, block forms and street patterns, streetscape elements, and natural features. An area's
visual resources are its unique or important public view corridors, vistas, or natural or built
features. They include views from public and publicly accessible locations only!

* As defined in the City Environmental Quality Review (CEQR) Technical Manual, page 3G-1

7-]



Permanent WTC PATH Terminal

B. METHODOLOGY

Three analysis years-2006 (construction year), 2009 (opening year), and 2025 (design year)—
are considered. 'While the analysis is primarily based upon conditions that exist today at the
Project Site and in the surrounding study area, a discussion of the study area prior to the events
of September 11, 2001 is included in this chapter to provide an overall context for the analysis
which follows. Anticipated changes in the urban design and visual resources of the study area
that are expected to occur independently of the Preferred Alternative by each analysis year are
identified and potential impacts associated with each of the Preferred Alternatives are assessed.

The analysis of potential impacts to urban design and visual resources was conducted using the
guidance set forth in the 2001 City Environmental Quality Review (CEQR) Technical Manual.
Once the study area was established, the urban design characteristics and significant visual
resources were described. Field visits were conducted to obtain information about the urban
design and visual resources located within the study area. The information gathered in the field
was supplemented with data obtained from Sanborn maps. Once this information was gathered,
an assessment was prepared, focusing on urban design elements and visual resources that could
be impacted.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

PROJECT SITE

Urban Design

Prior to September 11, 2001, the Project Site was occupied by a WTC PATH Terminal, which
included a track and platform level, an associated mezzanine/fare-zone level, and sub-grade
pedestrian connections to adjacent streets, subways, and the WTC. There were no above-ground
features of the terminal, as it was accessed through the WTC buildings (see Figure 7-2).

Visual Resources and View Corridors

Prior to September 11, 2001, the Twin Towers were important visual resources. Buildings
associated with the WTC blocked views across the Project Site from other portions of the study
area.

STUDYAREA

Comprising important parts of Lower Manhattan, the study area prior to September 11, 2001,
was densely developed with office buildings, a number of which have been converted to
residential use in recent years. The discussion below focuses first on the study area's urban
design—its basic layout and structures—and then describes its visual resources.

Urban Design

Natural Features, Street Patterns, and Block Shapes. The topography of the study area sloped
slightly to the south and west. Street patterns were slightly irregular. Route 9A and Greenwich
Street generally traveled in a north-south direction, while West Broadway, Church Street, and
Broadway traveled in a northeast-southwest direction. As a result, the blocks west of West
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Chapter 7: Urban Design and Visual Resources

Broadway had irregular shapes. Route 9A, Broadway and Church Street were the primary
roadways in the study area carrying multiple lanes of vehicular traffic.

Greenwich Street terminated at Barclay Street as Seven World Trade Center (7 WTC) occupied
the entire area between Washington Street on the west and West Broadway on the east. West
Broadway was open to Vesey Street where it ended at the WTC site. The WTC occupied a
superbiock site and had a strong impact on the street patterns and block shapes in the study area.

Large office buildings—including the Barclay-Vesey Building, the Federal Office Building/U.S.
Post Office and One Liberty Plaza—occupied full blocks. St. Paul's Chapel, with its adjoining
graveyard, also occupied a full block. Liberty Plaza occupied the full block bounded by Liberty
and Cedar Street, Trinity Place and Broadway.

In BPC, there were no streets through the World Financial Center (WFC) between Liberty Street
on the south and Vesey Street on the north. South End Avenue was the north-south roadway
south of Liberty Street as was North End Avenue north of Vesey Street. Block shapes were not
regular, and most structures were not built to the lot line.

Streetscape. The study area was urban in character, with streets flanked by concrete sidewalks.
Most buildings extended to the lot line. Parked cars lined most streets. Various kinds of street
furniture were found throughout study area, including fire hydrants, mailboxes, newsstands,
lampposts and vendor carts. Most lampposts located along Route 9A were reproductions of
historic lampposts, while others were of more modern design. Historic fire alarm call boxes were
unique urban artifacts also found in the study area.

While still very urban in character, BPC was visually distinct from the rest of the study area. It
was physically divided from the study area by Route 9A, the only multi-lane highway in the
area. The WFC was set back from Route 9A's bikeway/walkway by a wide concrete sidewalk
along the building front and a green lawn beyond that. Open space, both paved plazas and
landscaped areas, was far more prevalent in BPC than elsewhere in the study area. BPC also had
a great variety of attractive, well-designed street furniture, including benches, tables, and
lampposts.

The streetscape on the north side of 7 WTC was the location of the wide truck ramp off Barclay
Street that provided service access to the underground levels of the WTC. To reach this ramp,
trucks were lined up on the west side of West Broadway for several blocks. The WTC as well as
the wide and busy Route 9A roadway separated the WFC from the streets of Lower Manhattan.
Two twelve-foot-tall vent structures for the WTC PATH Terminal were also located in the Route
9A median, opposite the WTC. Liberty and Vesey Streets were both open, providing vehicular
access.

Building Uses, Shapes, and Forms. Prior to September 11, 2001, six buildings were located on
the WTC superblock, most notably the 110-story Twin Towers (One and Two World Trade
Center). These 1,350-foot-tall aluminum-clad skyscrapers (excluding the 345.1-foot antenna)
were the tallest buildings in New York and had a dominating presence on the New York City
skyline (see Figure 7-3). The Twin Towers were important visual resources due to their height
and modern design. Other buildings on the site were more modest in scale. These included a 22-
story hotel (Three World Trade Center), two nine-story buildings (Four and Five World Trade
Center), and the eight-story U.S. Customs House (Six World Trade Center). These buildings
were situated around the Austin J. Tobin Plaza, which was decorated with several sculptures. An
enclosed pedestrian bridge over Route 9A connected the WTC with the Winter Garden in the
WFC and was wider than the bridge that still crosses Route 9A at Liberty Street. Another shorter
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pedestrian bridge crossed over Vesey Street from the WTC plaza to 7 WTC. The building at 7
WTC occupied the full block between Barclay, Vesey and Washington Streets and West
Broadway.

A 39-story office building stood at 130 Liberty Street. Located directly across Liberty Street
from 2 WTC, it had a plaza with a fountain.

The remainder of the study area was developed with a mix of historic and modern, low- and
high-rise buildings. Almost all the buildings were originally constructed as office buildings,
although several had been converted to residential use. Three churches were located in the study
area—St. Paul's Chapel, St. Peter's Roman Catholic Church and St. Nicholas Greek Orthodox
Church. Aside from the WTC, buildings in the study area ranged in height from two to 54
stories. Several tall office buildings were located in the study area and included the Barclay-
Vesey Building with its dramatic setbacks, the Transportation Building at 225 Broadway, the
former AT&T Company Building at 195 Broadway and One Liberty Plaza. Most buildings were
built to the lot line, except for One Liberty Plaza, which was set back from its lot line and was
surrounded by a plaza.

BPC was primarily developed with modem high-rise office and residential buildings. The WFC
was a group of office towers clad in pink granite. They varied in height , from 33 to 51 stories.
Each structure was designed with a different geometric form at its roofline—mastaba, dome,
pyramid, and stepped pyramid. The residential buildings west and south of the WFC varied in
height from four to 28 stories.

Visual Resources and View Corridors

Prior to September 11, 2001, the Twin Towers were considered important visual features for the
study area. The Austin J. Tobin Plaza and the plaza area along Church Street were visual and
urban design amenities.

Despite its amenities, the WTC blocked view corridors. It cut off views north and south on
Greenwich and Washington Streets, views south on West Broadway, and views west on Fulton,
Dey, and Cortlandt Streets. The building at 130 Liberty Street blocked views east and west on
Cedar Street.

7 WTC blocked views of the east side of the Art Deco Barclay-Vesey Building. Views from the
south of the Barclay-Vesey Building were limited by 6 WTC and 1 WTC. 7 WTC blocked views
south on Greenwich Street and views south on West Broadway ended at 5 WTC. A shorter
structure and set back from the street, 5 WTC allowed more light up West Broadway than 7
WTC allowed up Greenwich Street.

Broadway, Church Street and Route 9A provided long north-south view corridors; however, the
view corridor along Route 9A was partially blocked by the pedestrian bridges above the highway
at Liberty and Vesey Streets. Views west on Barclay, Vesey, Liberty and Cedar Streets
continued to BPC, while views east on these streets continued uninterrupted along narrow street
corridors. The view corridors north along Washington and Greenwich Streets were blocked by 2
WTC and 4 WTC. In addition, the view east and west on Cedar Street was blocked by 130
Liberty Street—a building with dark glass windows that towered over the narrow streets to the
east, south, and west of it.

In BPC, the buildings of the WFC were designed to harmonize with the size and design of the
Twin Towers (see Figure 7-3). In views of Manhattan from the Hudson River or New Jersey, the
WFC buildings stepped up the height of the built environment toward the WTC towers. On the
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Chapter 7: Urban Design and Visual Resources

other hand, because of the WTC the whole façade of the WFC along Route 9A could only be
seen at an oblique angle. It was also not possible to see St. Paul's Chapel and the East River
Savings Bank from the WFC prior to September 11, 2001.

Historic office buildings are frequently among the important visual resources of Lower
Manhattan (see Chapter 6, "Cultural Resources"). Due to their heights, distinctive forms and
decorative features, the Art Deco Barclay-Vesey Building (140 West Street/Route 9A), the neo-
Gothic Woolworth Building (233 Broadway), the neo-Gothic building at 90 West Street, the
Beaux Arts Equitable Building (120 Broadway) and the Art Deco Irving Trust Company
Building (1 Wall Street) were unique visual resources that could be seen from throughout the
study area.

Trinity Church was an important visual resource that was visible from the southern portion of
the study area. Set between its graveyard and a small yard area, it was a relatively small neo-
Gothic structure located at the head of Wall Street. Similarly, St. Paul's Chapel, opposite the
northeast corner of the Project Site, was a visual resource along with its graveyard and large
trees. The steeples of both churches were visible from blocks away, and the juxtaposition of their
steeples against high-rise buildings, both sleek modern and more ornate older ones, was a
defining feature of Lower Manhattan.

Another visual resource was Liberty Plaza. It was a paved full block with eight metal benches; a
life-sized sculpture of a man with a briefcase and umbrella sat on one. Across the plaza there
were views of the WTC but not the WFC. On Cortlandt, Dey, and Fulton Streets, the structures
of the WTC blocked views west. Looking west on Cortlandt Street, 4 WTC was in front of 2
WTC. The view west across Fulton Street was to 5 WTC.

The modern granite-clad structures of the WFC and the glass walls of the Winter Garden were
visible from Route 9A and adjoining side streets. While very attractive, the most important
visual resources of BPC were the Hudson River and the many varied open spaces of BPC.

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

This section provides a detailed description of urban design characteristics and visual resources
in the study area which have changed since September 11, 2001. These differences are largely
concentrated on the Project Site, the WTC site and the immediate area. This section highlights
changes in urban design and visual resources which occurred as a direct result of the terrorist
attacks along with any other changes which have occurred.

PROJECT SITE

Urban Design

The attacks of September 11, 2001 destroyed the WTC PATH Terminal along with the Twin
Towers and the rest of the WTC. Today, the temporary WTC PATH station, which opened in
November 2003, is located at the northeast portion of the Project Site (see Figure 7-4). The
tracks of the temporary WTC PATH station curve around the south end of the bathtub, passing
into the new structure of the temporary station. The temporary WTC PATH station's mezzanine
level, station platforms, and rail tracks are located on the western portion of the site. The New
York City Transit (NYCT) 1 and 9 subway line also bisects the Project Site. Additionally, a
wide area along the east side of the Project Site is paved with concrete. The entrance to the
temporary WTC PATH station is located here opposite Fulton Street. Sidewalk viewing areas
are located along Church Street south of the WTC PATH entrance and on Liberty Street.
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Permanent WTC PATH Terminal

Portions of the former Hudson & Manhattan (H&M) Terminal exist on site; however, these
portions are below grade and are not visible from street level. Damaged portions of the tunnels
that traveled under the Hudson River—known as the Hudson Tubes—are located in the east
wall. Only the south tube is visible (see Figure 7-4). Aside from the viewing areas and the
temporary WTC PATH station, the remainder of the Project Site remains undeveloped and is
fenced off and not accessible to the public (see Figure 7-5).

Visual Resources and View Corridors

On the Project Site at Fulton Street, the canopy of the temporary WTC PATH station has a
sculptural form, with two wings rising from a central truss supported on two vertical trusses (see
Figure 7-4). The fence, which stands along the public viewing area, allows visitors to see
through it to the WTC site. The Port Authority of New York and New Jersey (PANYNJ) has
posted informational boards telling the history of the site and high-rise buildings in Lower
Manhattan.

As no other structures exist on the Project Site, the site is open and more sunlight reaches the
Project Site and surrounding streets. View corridors are open across the site to other portions of
the study area.

STUDY AREA

Urban Design

Natural Features, Street Patterns, and Block Shapes. Following the events of September 11,
2001, street patterns and block shapes changed slightly in the study area. The area south of
Barclay Street and west of Greenwich Street is now closed to traffic by fencing and construction
activity at 7 WTC. Greenwich Street, at least as a view corridor, is being reopened to Vesey
Street by the new configuration of 7 WTC. Aside from the temporary WTC PATH station, the
superblock of the WTC remains an undeveloped lot.

Many street segments were closed after the terrorist attacks and for the recovery activities.
Closed streets include portions of Barclay, Vesey, Liberty and Cedar Streets, and the northern
portions of Washington and Greenwich Streets.

Streetscape. Today, much of the streetscape surrounding the WTC site is dominated by
construction. Otherwise, streetscape features in the study area are generally unchanged.

Building Uses, Shapes, and Forms. St. Nicholas Greek Orthodox Church, located south of the
WTC site, was destroyed as a result of the events of September 11, 2001. The large block south
of the WTC, bounded by Liberty, Greenwich, Albany, and Washington Streets, is occupied by a
vacant office building at 130 Liberty Street. Its north façade (facing the WTC) was severely
damaged in the attacks of September 11, 2001, and its two-level plaza was completely
destroyed. The plaza area has been excavated, leaving a large hole in the ground surrounded
mostly by a high construction wall. The large size of its lot, as well as the damaged and
abandoned condition of the building, creates a strong presence on the adjoining streets.

Visual Resources and View Corridors

The WTC site in its current condition has opened view corridors to the north, south, west, and
east (see Figure 7-6). The openness allows visual resources located in the study area to be seen
from and across the WTC site. The Barclay-Vesey Building and the Federal Office
Building/U.S. Post Office are now visible in views north, from south of the site. From locations
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west of the site, views of St. Paul's Chapel and the East River Savings Bank are available. From
east of the site, views of the modern office towers of the WFC as well as views toward the
Hudson River are available. Due to the undeveloped condition of the WTC site, the streets and
buildings immediately surrounding it receive additional light.

Views west on Barclay, Vesey, Liberty and Cedar Streets are partially blocked by construction
activity. Liberty Plaza was damaged on September 11, 2001 and has been partially restored. It
remains a full-block open space with benches, planters, and lighting.

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

This section describes conditions that are or would be expected to exist under the project
alternatives for three analysis scenarios (construction period, opening year, and Aesign year).

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

Initial reconstruction activities associated with the WTC Memorial and Redevelopment Plan
would be taking place. St. Nicholas Church is expected to be reconstructed south of the WTC
site by 2006.

Both the Barclay-Vesey Building and the Federal Office Building/U.S. Post Office, north of the
Project Site, will be repaired, renovated, and reopened. Between these two buildings, 7 WTC
will be complete along with its triangular open space on the north side of Vesey Street. A
residential building is expected to be complete along Barclay Street, between Broadway and
Church Street. The proposed building is expected to be taller than the adjacent small-scale
buildings. In addition, reconstruction of Route 9A between West Thames and Chambers Streets
will be taking place.

,i.Ett,J,y*tt4j'zjt,!'-t1

Project Site

Under the No Action Alternative, the temporary WTC PATH station would remain in service.
Construction activities associated with the WTC Memorial and Redevelopment Plan would be
occurring on site.

Study Area

It is not expected that this alternative would have any adverse impact to urban design features or
visual resources.

PREFERRED ALTERNATIVE

Project Site

Construction of the Preferred Alternative would begin in 2005 concurrent with other sub-grade
work for the proposed redevelopment of the WTC site. Components of the terminal, including
the platforms, mezzanine, and certain pedestrian connections, would be completed by the end of
2006.
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Study Area

It is not anticipated that this alternative would have any impact on natural features, street
patterns, or block shapes in the study area, as none of these features would be altered.
Construction activities associated with this alternative may temporarily impact streetscape
features. As all work would take place below grade and there would be no above-ground features
of this alternative completed by 2006, there is no anticipated adverse impact to building uses,
shapes, and forms in the study area. Although there would be some above-grade construction
activities as well as potential staging areas associated with this alternative, these construction
activities would be temporary. As these construction activities would be temporary and would
not have a permanent visual impact on the study area, it is not anticipated that there would be an
adverse impact to visual resources and view corridors in the study area.

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Portions of the WTC Memorial and Redevelopment Plan would be complete while other
construction activity would continue. The Greenwich Street view corridor and possibly the street
itself will be open north into Tribeca. In addition, reconstruction of Route 9A between West
Thames and Chambers Streets would be complete. In BPC, Site 26 is slated for commercial
development. The Fulton Street Transit Center would be open, east of the Project Site.

NO A CTIONALTERNA TIVE

Project Site

In 2009 without the Preferred Alternative, it is assumed that the temporary WTC PATH station
would remain in service. Some construction activities associated with the WTC Memorial and
Redevelopment Plan would continue while some would be complete on site.

Study Area

It is not expected that this alternative would have any adverse impact to urban design features or
visual resources.

PREFERRED ALTERNATIVE

Project Site

The remaining portions of the Preferred Alternative would be completed in phases from 2007 to
2009. The terminal building would be located on the WTC site south of Fulton Street between
Greenwich and Church Streets.

The terminal building would provide street-level access to the WTC site and Greenwich and
Church Streets. It would be modern in design and would be lower in height than the WTC
buildings adjacent to it on the south and to the north of it across Fulton Street. The terminal
building would be designed by Santiago Calatrava, an award-winning architect, artist, and
engineer. His works include the Olympic Sports Complex (Athens, 2001), the Milwaukee Art
Museum (1994), several railway stations (Liege, 1996; Lisbon, 1993; and Alameda, 1991), and
several bridges (Buenos Aires, 1998; Orleans, 1996; Venice, 1996; Bilbao, 1994; and Merida,
1988).
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Calatrava's modem design for the terminal would incorporate two wing-like canopies that would
run the length of the glass and steel shell of the terminal concourse (see Figures 7-7 and 7-8).
These wings would be approximately 100 feet high and could pivot aside to create an opening to
the sky along the main axis of the terminal. The terminal's design would complement the
modern structures planned for the WTC site, such as Freedom Tower and Wedge of Light Plaza.
The terminal would likely become an important visual resource for Lower Manhattan, and would
create a grand point of entry for the new transportation center.

Underground pedestrian concourses connecting to New York City subways would also be
complete by 2009. An above-ground entrance to the concourse would be located next to the
World Financial Center, The Terminal would also include certain ancillary facilities and
systems, including mechanical, ventilation, communications, and security.

In addition, two vent structures would be located in the Route 9A median, west of the WTC site.
Both the north vent and the south vent would be of a long and slender massing and would stand
40 feet tall. It is anticipated that the structures would be clad in reflective material, in keeping
with modern material used on buildings in the immediate area.

Study Area

In 2009, it is not anticipated that this alternative would have any impact on natural features,
street patterns, or block shapes in the study area, as none of these features would be altered. It is
not anticipated that there would be an adverse impact on streetscape features since existing
elements would not be altered by the proposed development. The Project Site is expected to be
developed with streetscape elements that would be in keeping with those found throughout the
study area. Although the entrance to the temporary WTC PATH station would be replaced by the
new entrance to the Permanent WTC PATH Terminal, it is expected that the new entrance would
be developed with streetscape elements that would be in keeping with those found in the study
area and would be an improvement over current conditions.

It is anticipated that Calatrava's design for the proposed terminal building would be constructed
of glass, steel and concrete, and would be similar to the materials used in Wedge of Light Plaza
that would be constructed along Church Street as part of the WTC Memorial and Redevelopment
Plan. It would also be in keeping with modem structures that exist in the study area, such as the
Winter Garden and other buildings in the WFC and BPC. It would continue the tradition in the
downtown area where technologically advanced modern buildings have been constructed near
older, historic structures. It is also anticipated that Calatrava's design would be modem and
unique to the area, and that the new terminal may become an important visual resource for the
study area. In addition, its use would be consistent with the historic transportation uses
associated with the Project Site. The terminal building would not block any unique views or
view corridors, as views across the Project Site will be blocked by construction associated with
redevelopment of the WTC site. As it is expected that the proposed terminal building would be
an improvement over current conditions and would introduce an important architectural resource
to the study area, it is not expected to have an adverse impact on the urban design or visual
resources of the study area.

It is anticipated that the underground concourse to the WFC would be an improvement over
existing conditions because its construction would allow for the removal of the temporary bridge
over Route 9A at Vesey Street. The removal of this bridge would improve view corridors along
Route 9A and surrounding streets in the study area. A new headhouse would be located in front
of the Winter Garden. The headhouse would provide access to and from the Route 9A
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connection. It would be a canopy of steel and glass and would be similar in scale to the
temporary WTC PATH Station entrance. It is anticinated that the headhouse would complement
the modern style of the Winter Garden. Figure 7-9 is a schematic of the proposed headhouse.

It is not anticipated that the vent structures would block any views or view corridors. The vent
structures would be located in the Route 9A median, west of the WTC site. The location of the
north vent structure would not block the Fulton Street view corridor, while the south vent
structure would not block the Liberty Street view corridor. The vent structures would not block
views north or south on Route 9A, as they would be slender in massing and would be located
within the roadway median. Surrounding each vent structure, trees would be planted in the
median as part of greening improvements to Route 9A. It is expected that this landscaping would
occur concurrent with landscaping for the Route 9A Project in or around 2007.

It is anticipated that these trees would be 35 feet in height within five years of planting, thus
obscuring views of the vent structures from pedestrians and vehicular traffic (see Figures 71
and ZjJ). It is anticipated that the vent structures would be clad in reflective material that would
be in keeping with modern materials used on buildings in the immediate area. This reflective
material would also help the vent structures to blend in with their natural surroundings. Although
the vent structures would be located west of the WTC site, it is not anticipated that these
structures would impact the WTC site, as they would not block views towards the site and tall
trees would obscure views of these structures from the WTC site. Likewise, it is not anticipated
that these vent structures would have any impact on the WFC. Overall, it is not anticipated that
the vent structures would have an adverse impact on view corridors or visual resources located
within the study area, as they would not block any view corridors or views to visual resources
and would be further obscured by tall trees that would be planted in the Route 9A median.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

By 2015, it is assumed that the full program for the WTC site would be developed, with the
completion of the three towers on the east side of the WTC site and a fifth tower south of Liberty
Street. A 65-story office building (Tower 2) and a 25-story hotel would be completed in the
northeast quadrant. In the southeast quadrant, a 62-story office building (Tower 3) and a 58-story
office building (Tower 4) would be completed. A 57-story office building (Tower 5) would be
completed south of Liberty Street. Two office towers would also be developed at 130 and 140
Liberty Street. The Fulton Street Transit Center would be complete, east of the Project Site. It is
expected that these new developments would create shadows typical of the urban context of
Lower Manhattan.

NO ACTIONALTERNA TIVE

Project Site

In 2025 without the Preferred Alternative, it is assumed that the temporary WTC PATH station
would still be located on the Project Site, unless removed by a separate undertaking and would
not be operational. Construction activities associated with the WTC Memorial and
Redevelopment Plan would be complete on site.
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Aerial view showing proposed north vent structure
(facing northwest from WIG memorial)
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Pedestrian view showing proposed north vent structure
(facing east from the Winter Garden)
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Chapter 7: Urban Design and Visual Resources

Study Area

It is not expected that this alternative would have any adverse impact to urban design features or
visual resources.

PREFERRED ALTERNATIVE

Project Site

All work associated with this alternative would have been completed for a period of 16 years
after its initial operation. It is assumed that in 2025, the Preferred Alternative would be in
operation and would continue to be compatible with and supportive of urban design features and
visual resources on the WTC site. This alternative would bring workers and visitors who would
enliven the Project Site and surrounding neighborhood by bringing increased pedestrian traffic.
Therefore, it is not anticipated that this alternative would have an adverse impact on the urban
design or visual resources of the Project Site.

Study Area

In the future, urban design characteristics of the study area may change. Changes to urban design
features, visual resources, or to their settings may occur irrespective of this alternative.

In 2025, it is assumed that the Preferred Alternative would continue to be compatible with and
supportive of urban design features and visual resources of the study area. It is anticipated that
Calatrava's modern design for the Preferred Alternative would be unique to the study area and
that the Terminal may become an important visual resource. It is expected that this alternative
would be an improvement over current conditions and, therefore, would not result in any adverse
impact to the urban design or visual resources of the study area.

E. MITIGATION

The Preferred Alternative would not result in adverse impacts to urban design or visual
resources. Specific measures have been proposed that would minimize or avoid adverse impacts
to the urban design and visual resources of the study area. The north and south vent structures
would be slender in massing and trees would be planted around them. It is expected that this
landscaping would occur concurrent with landscaping for the Route 9A Project. It is anticipated
that these trees would be 35 feet in height within five years of planting and would thus obscure
views of the vent structures from pedestrians and vehicular traffic. It is also anticipated that the
vent structures would be clad in reflective material that would help them blend in with their
natural surroundings. 	 *

7-11





Chapter 8:	 Transportation

A. INTRODUCTION

The assessment of potential impacts to transportation facilities associated with the Preferred
Alternative has been divided into four sections as follows:

• Chapter 8, Section A,
• Chapter 8, Section B,
• Chapter 8, Section C,

bus, and ferry; and
• Chapter 8, Section D,

"PATH";
"Vehicular Traffic and Parking";
"Transit," which includes non-PATH transit modes such as subway,

"Pedestrians."

These sections describe transportation conditions in the vicinity of the Project Site and identify
the potential for significant impacts of the Preferred Alternative. The analyses address conditions
in the area once the Permanent World Trade Center (WTC) PATH Terminal is fully operational
in 2009, further in the future in its 2025 design year, and when the Terminal is under
construction. Chapter 15, "Cumulative Effects," includes an assessment of cumulative impacts
when several proposed Lower Manhattan projects including the Permanent WTC PATH
Terminal, the World Trade Center Memorial and Redevelopment Plan, Fulton Street Transit
Center, Route 9A Project, and South Ferry Terminal, are in simultaneous construction and
operation.

B. ANALYSIS FRAMEWORK FOR THE PROJECT ALTERNATIVES

NO ACTION ALTERNATIVE

As described in Chapter 2, "Project Alternatives," the No Action Alternative could result in the
closure of the temporary station and full disruption of PATH service to Lower Manhattan at
some point between the 2009 opening year and 2025 design year. The Port Authority of New
York and New Jersey (PANYNJ) would work to maintain service to the extent possible, but as
passenger volumes increase, the temporary station would have severe operating constraints that
would limit its ability to safely and efficiently process riders. For analysis purposes, it has been
assumed that absent the Preferred Alternative, those traveling between New Jersey and Lower
Manhattan would be diverted to other modes of travel in the design year. In order to assess the
probable impacts of this diversion to the regional and Lower Manhattan transportation networks,
it was necessary to estimate the percentage of former PATH riders that would divert to each
mode. To estimate this modal diversion from the temporary WTC PATH station, a number of
assumptions were required, including:

• The WTC area would be redeveloped to accommodate the volume of workers similar to pre-
September 11, 2001 levels, as current redevelopment plans indicate.

• All PATH stations would be fully operational, excluding the WTC PATH Terminal.
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Permanent WTC PATH Terminal

Waterway ferry services between Lower Manhattan and west-of-Hudson locations would
provide service, frequency, and passenger capacity levels similar to post-September 11,
2001 and prior to the opening of the temporary WTC PATH station.

• Some express bus service from west-of-Hudson locations would be implemented or would
be diverted from the Port Authority Bus Terminal (PABT) to Lower Manhattan.

Based on these assumptions, west-of-Hudson travelers wishing to reach the Lower Manhattan
area would have several mode options to cross the Hudson River including:

• Auto
• Bus to Lower Manhattan
• Bus to PABT, and then connect to Lower Manhattan-bound New York City Transit (NYCT)

subway
• Commuter rail, and then connect to Lower Manhattan-bound NYCT subway
• Commuter van
• Ferry
• PATH to a Manhattan station other than WTC, such as Christopher Street or 9th Street, and

then walk or connect to the NYCT subway to Lower Manhattan

Several resources were used to estimate the percentage of PATH riders that would divert to these
modes, absent the Preferred Alternative. These sources included ridership data for both pre- and
post- September 11, 2001, PATH passenger surveys conducted in June 2001, and the 2002
survey at PATH's Christopher and 9th Street stations.

The results of this modal diversion analysis are provided in Table 8-1. The estimates presented
in Table 8-1 are integral components of the "Probable Impacts" portion in each of the four
sections of this chapter, "PATH," "Traffic and Parking," "Transit," and "Pedestrians."
Table 8-1 also provides an estimate of the number of former alighting and boarding WTC PATH
passengers that would utilize each mode on an average weekday in 2025.

Table 8-1
No Action Alternative: Diversion of WTC PATH Riders

Year 2025 Diverted
Mode	 Percent	 Weekday Passenger Trips

Auto	 5 

Bus to Lower Manhattan	 21 

Bus to PABT / NYCT Subway 	 5 

Commuter Railroad / NYCT Subway 	 18	 291fl9
Commuter Van	 I	 tSIl

Ferry	 35	 56901

Uptown PATH / NYCT Subway 	 15	 24,258

Total	 100	 161,718

Note: The "Diverted Weekday Passenger Trips" are a worst-case scenario as they were derived using
the projected number of trips anticipated for the Permanent WTC PATH Terminal. Without this
investment in public transportation infrastructure, the number of trips to Lower Manhattan from west-of-
Hudson locations would be somewhat less.
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Chapter 8: Transportation

PREFERRED ALTERNATIVE

The number of future trips to Lower Manhattan is expected to increase from today through the
Permanent WTC PATH Terminal's 2025 design year. Some of these trips would be attributed to
private development projects planned for the area. Others would be the direct result of newly
constructed buildings and uses on the WTC site, including office towers, retail, cultural
facilities, and a memorial.

The Preferred Alternative would be an enhancement to a travel mode that existed both prior to
September 11, 2001 and in a temporary capacity today. However, the long-term operation of the
Preferred Alternative is not expected to result in a shift in the modal distribution of trips to and
from Lower Manhattan as compared to pre-September 11, 2001 conditions. Thus, the Terminal
itself would not induce new ridership. Rather, it would provide for the additional capacity and
enhanced passenger amenities needed to support the independent growth in trips to and from
Lower Manhattan.

C. EVALUATION OF PROBABLE IMPACTS OF THE PROJECT
ALTERNATIVES

Not all of the travel modes (PATH, vehicles, subway, bus, ferry, and pedestrians) are critical in
terms of their potential for significant impacts. For example, the Preferred Alternative is not
expected to create adverse vehicular traffic impacts in its operational phase since the Terminal
that was destroyed on September 11, 2001 generated a minimal volume of auto and taxi trips.
Based on surveys conducted by PANYNJ, 1 percent of connecting trips to or from the PATH
were made by auto and less than Y2 percent were made by taxi. Thus, the vehicular traffic
analyses that follow focus principally on potential impacts during construction, identifying the
volume of construction traffic generated by the project and the routes to be used by trucks
accessing the site.

The Preferred Alternative would provide greater capacity than the Terminal that was destroyed
on September 11, 2001, but its construction is not expected to induce new PATH ridership
beyond levels that were forecasted prior to the terrorist attacks. Although PANYNJ projections
show an increase in ridership through the project's design year, these new riders would be
attributed to private development that was anticipated prior to September 11 2001 or from
redevelopment efforts that are independent of the Permanent WTC PATH Terminal but are in
response to the terrorist attacks. Since the Preferred Alternative is not expected to induce new
riders, it would not increase subway patronage above that which would have occurred otherwise.
It is possible that different access/egress points to the street network above could affect
pedestrian crossing locations and create impacts or benefits to levels of service for on-street
facilities, which is addressed in Chapter 8, Section D.

The analyses of each mode begin with a description of existing conditions both pre- and post-
September 11, 2001 and proceed with an assessment of projected conditions during the
construction period, design year, and opening year. 	 *
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Chapter 8, Section A:	 PATH

A. INTRODUCTION

This section describes the pre- and post-September 11, 2001 PATH system, the original World
Trade Center (WTC) PATH Terminal, the temporary WTC PATH station, and the Permanent
WTC PATH Terminal. This section also identifies whether the No Action and Preferred
Alternatives would create impacts to the PATH system in terms of operations and ridership. The
analyses that follow provide an overview of existing conditions, pre- and post-September 11,
2001, in order to establish a baseline from which future conditions may be assessed. Additional
information on PATH's ridership projections and planning and desi gn reuirements for a new
terminal are presented in Appendix C.

The Port Authority of New York and New Jersey (PANYNJ) does not expect the Permanent
WTC PATH Terminal itself to induce PATH ridership beyond growth that was projected prior
to September 11, 2001. Rather, the Preferred Alternative seeks to serve customers who
previously used the PATH system and the former WTC PATH Terminal, and to accommodate
the growing ridership that PATH had experienced in the past and would have continued to occur
in the future absent the events of September 11, 2001. Other land uses surrounding the Project
Site, such as the WTC Memorial, will induce additional trips to Lower Manhattan which will
need to be accommodated.

The Preferred Alternative would be designed to adequately serve projected ridership levels
through its 2025 design year. Shortcomings of the original WTC PATH Terminal, such as its
difficulty in accommodating reverse passenger flows, will be addressed in the design of the
Preferred Alternative, thereby improving the level of service that existed previously.

The Preferred Alternative would also result in improved connections to subway service and
Hudson River ferries as compared to the pre-September 11. 2001 and temporary PATH facilities
at the WTC site. The potential effects of these improved connections are described later in this
chanter as well as in Chapter 8, Section C, "Transit."

The Preferred Alternative is a functional replacement and improvement of the WTC PATH
Terminal that previously existed on the WTC site. In time, as the WTC site is redeveloped, and
other previously planned or anticipated development occurs in Lower Manhattan, a fully
functioning PATH system would be a necessary component in the public transportation system
and the overall transportation network for the region in terms of both capacity and redundancy.
Due to the substantial capacity, pedestrian, and component service life limitations of the
temporary WTC PATH station that is currently in service, the only means by which to return the
PATH rail system to its former capacity and service capabilities, and to accommodate projected
future ridership, is to implement the Preferred Alternative, for the Permanent WTC PATH
Terminal.
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Permanent WTC PATH Terminal

B. METHODOLOGY

The analyses begin with a description of the WTC PATH Terminal and the operation of the
PATH system both pre- and post-September 11, 2001. System operations were reviewed in
terms of train frequencies and system capacity.

Historical ridership data was compared and analyzed. This analysis included a review of total
PATH system demand and WTC PATH Terminal demand from year to year, and a comparison
of average weekday ridership trends for the system as a whole and for the WTC PATH Terminal
over time. Peak period demands were also assessed for the WTC PATH Terminal.

"Existing conditions" service and ridership information, which comprise both historical (pre-
September 11) and current (post-September 11) data, was then compared to the expected system
operations and ridership once the Preferred Alternative would open in 2009 and to the
Terminal's 2025 design year. The analyses presented in this section were performed using
available historical ridership data, ridership projections, and system operations information.

If the Preferred Alternative is not constructed, it is expected that the temporary WTC PATH
station that is presently operating would continue to maintain service to the extent possible. This
is the No Action Alternative, which was fully described in Chapter 2, "Project Alternatives."
However, increasing passenger volumes over time would substantially surpass the safe and
efficient design capacity of the temporary WTC PATH station prior to the 2025 design year.
Once the design capacity of the temporary WTC PATH station is reached, PANYNJ would need
to implement restrictive measures to ensure passenger safety and reliable PATH rail operations.
One such measure may include restricting passengers from entering the WTC station during AM
peak hours as was done at the Christopher Street station following September 11, 2001. Another
measure may be to reduce the number of trains serving the WTC station so as to allow sufficient
station egress prior to another train discharging passengers. Such measures would not only fail to
serve passenger demand, but they would also have operational repercussions throughout the
PATH rail system. Due to these impacts, for analysis purposes, it was assumed that absent the
Preferred Alternative, those traveling between New Jersey and Lower Manhattan would be
diverted to other modes of travel as described in the "Introduction" to this Transportation
Chapter.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

OPERATIONS

Prior to September 11, 2001, the PATH system operated 24 hours per day, seven days per week.
Figure 8A-1 provides a map of the PATH system as it then operated. Service was provided along
the following four lines:

• Newark-World Trade Center;
• Hoboken-World Trade Center;
• Journal Square-33rd Street; and
• Hoboken-33rd Street

During the late night hours and weekends, some of the routes were combined.
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Chapter 8, Section A: PATH

The PATH system encompassed a total of 13 stations, six of which were located within New
York City and seven in New Jersey. Table 8A-1 provides the locations of each of these stations
and the connecting transportation services that were available.

Table 8A-1
PATH Stations and Nearby Connecting Transit Services

Station	 Location	 Connecting Service
World Trade Center Fulton Street at Church Street 	 NYCT Subway; NY Waterway and

New York, NY	 Water Taxi ferries; NYCT and private
bus service

Christopher Street	 Christopher St. between Greenwich 	 NYCT Subway; NYCT bus service
and Hudson Streets, New York, NY

9th Street	 Sixth Ave. at 9th St., New York, NY 	 NYCT Subway; NYCT bus service
14th Street	 Sixth Ave. at 14th St., New York, NY	 NYCT Subway; NYCT bus service
23rd Street	 Sixth Ave. at 23rd St., New York, NY	 NYCT Subway; NYCT bus service
33rd Street	 Sixth Ave. between 30th and 33rd 	 Amtrak; NJ Transit and LIRR

Streets, New York, NY	 commuter rail; NYCT Subway; NYCT
and private bus service

Exchange Place	 Montgomery St. at Hudson River, 	 Hudson-Bergen Light Rail; NY
Jersey City, NJ	 Waterway ferry; NJ Transit and local

bus service
Grove Street	 Newark Ave. between Grove St. and 	 NJ Transit and local bus service

Luis Muniz Mann Boulevard, Jersey
City, NJ

Harrison	 Frank E. Rodgers Boulevard between 	 NJ Transit bus service
Somerset and Cape May Streets,
Harrison, NJ

Hoboken	 Hudson Place at River Street,	 NJ Transit commuter rail; NY
Hoboken, NJ	 Waterway ferry; NJ Transit and local

bus service
Journal Square	 Kennedy Boulevard between Pavonia 	 NJ Transit and local bus service

and _Sip _Avenues, _Jersey _City, _NJ

Newark 1 Penn Plaza West, Newark, NJ Amtrak and NJ Transit commuter rail;
Newark City Subway; Greyhound and
NJ Transit and local bus service

Pavonia/Newport 	 Washington Blvd. at Pavonia Ave., 	 Hudson-Bergen Light Rail; NY
Jersey City, NJ	 Waterway ferry; NJ Transit and local

bus service

PATH directly served communities in Manhattan, Jersey City, Newark, Harrison, Hoboken, and
also provided connections for other west-of-Hudson residents. At Newark-Penn Station, PATH
customers could access Amtrak; New Jersey Transit's (NJ Transit) Northeast Corridor, Raritan
Valley, and North Jersey Coast commuter rail lines; the Newark City Subway; and bus and rail
service to Newark Liberty International Airport. At Hoboken, PATH connected with NJ Transit
Boonton, Morris & Essex, Main/Bergen County, Pascack Valley, North Jersey Coast and Port
Jervis commuter rail lines; numerous NJ Transit bus routes; and NY Waterway ferry service. In
New York, PATH stations were located in close proximity to New York City Transit (NYCT)
subway stations on the Broadway, Sixth, Seventh, and Eighth Avenue lines. Connections to
NYCT and privately operated bus routes, ferries, and commuter rail service were also available.
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Permanent WTC PATH Terminal

Prior to September 11, 2001. PATH maintained a fleet of 334 cars. A total of 288 cars would be
required for AM peak period revenue operation. In addition, PATH maintained two 7-car_g
trains—one, 7-car consist on the Newark-WTC Line and one, 7-car consist on the Journal
Square-33rd Street Line. Thus, PATH's AM peak period operatin g fleet consisted of 302 cars.
The remainin g 32-cars were rotated with the operating fleet to facilitate car inspection and
maintenance.

PATH would operate its peak schedules between 7:30AM to 9AM (AM peak period) and from
4:30PM to 6:00PM (PM peak period. Headways would fluctuate durin g this period with a
maximum operation in the hours from 8AM to 9AM LAM peak hour) and 5PM to 6PM (PM
peak hour). In the AM peak period. PATH was operating a total of 39 train consists throu gh the
system. Train consists ranged in len gth from 7-cars to 8-cars. Headways on the system ranged
from 3 minutes on the Newark-WTC Line to 6 minutes on the Hoboken-33rd Street Line. Table
8A-2 summarizes the pre-September 11. 2001 operations for the PATH system.

Table 8A-2

Consists for
Revenue Operation I Consist Len

15 consists	 8-cars	 3 to 4 minutes
7 consists	 7-cars	 3 to 4 minutes

Street	 11 consists	 7-cars	 4 to 5 minutes

Route

Newark-WTC
Hoboken-WTC

Journal

Hoboken-33rd Street 	 I	 6 consists	 I	 7-cars	 I	 6 minutes
Notes:	 PATH maintained i, 7-car gap train for use on the Newark-WTC Line and 1, 7-car gap train

for use on the Journal S q uare-33rd Street Line.

When accounting for run times, the total of 22 consists operating on the Newark-WTC and
Hoboken-WTC Lines translated to 31 runs through the WTC Terminal in the AM peak hour.
There were 16 runs in each direction on the Newark-WTC Line and 15 runs in each direction on
the Hoboken-WTC Line. At the peak commuter period within the peak hour. PATH would
maintain 3 minute headways on both routes, as required to support ridership system-wide.

During midday and evening periods. PATH would operate all four with 10- to 15-minute
headwavs, depending upon the route. During overnight hours, weekends, and holidays. PATH
would suspend Hoboken-WTC service and would modify its Journal Square-33rd Street Line to
stop at Hoboken-Terminal. The Newark-WTC Line would operate at all times. The headways
during these periods ran ged from 15-minutes to 60-minutes.

During non-peak periods. PATH would store trains at 4 locations: Journal Square Yard;
Harrison Yard: Newark South Street Yard; and the World Trade Center Terminal. The later of
these stora ge locations was used only for trains operating on the Hoboken-WTC Line. The other
yards would store trains that operated on all four PATH routes. In addition, PATH would store
one train at the 33rd Street station.

WTC PATH TERMINAL

The WTC PATH Terminal opened in 1971. It was constructed in the portion of the WTC site
referred to as the "bathtub" and was located beneath the WTC's office and retail space. The
Terminal was fully compliant with the Americans with Disabilities Act (ADA), and it was the
first station in the world to be fully air-conditioned.
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Chapter 8, Section A: PATH

The platform level contained three 10-car platforms and five tracks. The tracks and platforms of
the station formed a "loop" with the projections of the Hudson River tunnels. Trains entered the
station from New Jersey via the south Hudson River tunnel (Tunnel F) and exited to New Jersey
via the north Hudson River tunnel (Tunnel E). Thus, trains entered and left Manhattan without
changing the location of the train's engineer or conductor, resulting in a short dwell time at the
Terminal.

The easternmost platform (Platform A) served Track 1 and was used in the event of an
equipment failure, for train storage, and for alighting trains that terminated revenue service at the
WTC Terminal. Platform B and Tracks 2 and 3 and served the Hoboken-WTC Line. Platform C
and Tracks 4 and 5 and was used for the Newark-WTC Line.

A mezzanine level was located above the platforms, which housed fare equipment, vertical
circulation between the platform level and other levels above, and accessory retail and food
stalls. The principle access between the mezzanine and the WTC retail concourse was a bank of
escalators that traveled underneath NYCT's 1 and 9 line. The escalators terminated in an area of
the WTC retail concourse known as PATH Square.

PATH Square was located in the northeast section of the WTC retail concourse. The retail
concourse provided weather-protected connections between PATH, the office buildings on the
WTC site, the World Financial Center, three NYCT subway stations, and the streets adjacent to
the WTC. Within the retail concourse, PATH passengers could access the Cortlandt Street
Station on NYCT's 1 and 9, and N and R lines, and the WTC Station on the E line. A circuitous
connection was also available to both the Park Place Station for the 2 and 3 lines and the
Chambers Street Station for the A and C lines. The retail concourse had street-level access from
Church, Vesey, West, and Liberty Streets. Two pedestrian overpasses over Route 9A provided
access between the World Financial Center and the WTC.

The WTC PATH Terminal, which served as the only station on the New York side of the
Hudson for two of PATH's four routes, was destroyed during the terrorist attacks of September
11, 2001. As a result, the PATH system lost a substantial portion of its capacity to serve
commuters throughout the region, and public transit access to Lower Manhattan was
substantially impacted as other transit providers sought to serve former PATH customers.

RIDERSHIP

Prior to September 11, 2001, the PATH system had approximately 257,000 boardings on an
average weekday. Table 8A-3 provides historical average weekday boardings for the PATH's
major stations and for the PATH system as a whole for the years 1992 to 1999. As shown in the
table, ridership for the PATH system increased over time, as did boardings at the former WTC
PATH Terminal itself.

Table 8A-3
for Selected PATH Stations: 1992 to 1999Average Weekda

Station	 1992	 1993
WIC	 54,160	 52,771

Newark	 25,639	 25,580
Journal Sq.	 21,508	 21,336

33rd Street	 20,502	 21,633
ystem Total	 195,682	 197.923

1994	 1995
55,053	 51,319
26,570	 25,660
21,630	 21,271
32,952	 32,389
22,731	 24,430
206,887	 206,30

1996	 1997

	

52,980	 55,893

	

27,143	 28,725

	

22,204	 23,279

	

30,126	 30,583

	

22,979	 22,176

	

207,990	 215,170

1998 1 1999
58,110	 60,385
29.910 1 31.065

31

164
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Permanent WTC PATH Terminal

The original WTC PATH Terminal was the busiest station in the PATH system with
approximately 67,000 average weekday boardings, or an average two-way ridership of
approximately 142,300 weekday riders.

Volumes at the former WTC PATH Terminal were heaviest during the AM and PM peak hours.
During these periods, the principal direction of travel would be inbound to Manhattan in the
morning and outbound to New Jersey in the evening; however, approximately 15 percent of the
ridership would commute in the reverse direction. During the morning peak hour (8 AM to
9 AM), a total of approximately 26,600 riders used the terminal, with 22,500 alighting the
system and 4.100 boarding. During the evening peak hour (5 PM to 6 PM), the terminal handled
20,400 riders, of which approximately 16.100 boarded PATH and 4,300 alighted.

Table 8A-4 shows the origins and destinations of PATH riders within Lower Manhattan during
the AM and PM peak hours based on surveys conducted by the PANYNJ in 1996. For those
commuting to Lower Manhattan from New Jersey in the AM peak hour, the majority (61
percent) were destined to buildings beyond the WTC site, 24 percent were destined to the WTC
site itself, and the remaining 15 percent connected to NYCT subways. Figure 8A-2 illustrates the
above and the associated passenger flow distribution in Lower Manhattan. For those leaving
Lower Manhattan via PATH in the AM peak hour, 65 percent accessed the system from NYCT
subways, 3 percent from the WTC site itself, and another 32 percent from other locations in
Lower Manhattan. Similar origins and destinations were observed for the PM peak hour.

Table 8A-4
Pre-September 11, 2001 Origins and Destinations of Riders at the WTC

PATH Terminal
Commuters to Lower	 Commuters from Lower

Manhattan	 Manhattan
AM Peak	 PM Peak	 AM Peak	 PM Peak

Origin/Destination	 (Exit PATH)	 (Enter PATH)	 (Enter PATH)	 (Exit PATH)

NYCT Subways	 15%	 19%	 65%	 65%
WTC Site	 24%	 25%	 3%	 4%

Other Lower Manhattan	 61%	 56%	 32%	 31%

Table 8A-5 shows the origins/destinations for those traveling between the WTC PATH Terminal
and off-site developments. For those commuting to Lower Manhattan from New Jersey in the
AM peak hour, the primary off-site destination was southeast from the WTC site toward the
Financial District, representing about 40 percent of the total off-site trips (see Figure 8A-2).
Trips to the north (Tribeca), northeast (Civic Center), and west (World Financial Center and
Battery Park City) were fairly evenly distributed, each representing about 16 to 20 percent of the
total off site trips. In the PM peak hour, there were a lower percentage of trips entering PATH
from off site; however, the distribution of these trips was similar to the AM peak hour.

For those commuting from Lower Manhattan to New Jersey in the AM peak hour, the majority
(62 percent of the total off-site trips) entered the WTC PATH Terminal from the northeast.
Another 19 percent entered from the north (Tnbeca), 13 percent from the southeast (Financial
District), 5 percent from the west (World Financial Center and Battery Park City), and 1 percent
from the south. A similar pattern of off-site trips was observed during the PM peak hour.

Approximately 5,900 and 5,700 commuters transferred between PATH and NYCT's subways
during the AM and PM peak hours, respectively. The transfer to/from NYCT's WTC Station (A,
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Chapter 8, Section A: PATH

C, E, 2, and 3 trains) was the most heavily used, representing approximately 55 percent of the
transfer volume. One-third of the transfers were between PATH and NYCT' s N and R trains and
the remaining 12 percent transferred to or from NYCT's 1 and 9 trains.

Table 8A-5
Pre-September 11, 2001 Off-Site Origins and Destinations of Riders at the

WTC PATH Ttrmina1

Commuters to Lower 	 Commuters from Lower
Manhattan	 Manhattan

AM Peak	 PM Peak	 AM Peak	 PM Peak
To/From	 (Exit PATH) (Enter PATH) (Enter PATH) (Exit PATH)

West (World Financial Center	
20%	 17%	 5%	 6%and _Battery _Park _City)

North (Tribeca)	 16%	 21%	 19%	 28%
Northeast (Civic Center)	 16%	 22%	 62%	 53%

Southeast (Financial District) 	 40%	 32%	 13%	 13%
South (Greenwich South) 1	 8%	 6%	 1%	 1	 1%

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

CHANGES IN THE PATH SYSTEM

The WTC PATH Terminal and a seven-car PATH train were destroyed during the terrorist
attacks of September 11, 2001. Subsequently, Tunnels E and F were flooded, and PATH's
Exchange Place Station in Jersey City, New Jersey, was damaged and rendered inoperable
because the track configuration would not permit trains to reverse direction before entering the
Hudson River tunnels. As a result, the PATH system lost a substantial portion of its capacity to
serve commuters throughout the New York and New Jersey region, which substantially hindered
public transit access to Lower Manhattan. All remaining PATH service following September 11,
2001 and prior to the opening of the temporary WTC PATH station was rerouted to terminate in
New Jersey or at the 33rd Street PATH station.

CHANGES IN PATH RIDERSHIP

Before September 11, 2001, the PATH system served approximately 257,000 passengers each
weekday. Prior to the reopening of the Exchange Place Station, which occurred on June 29,
2003, and the opening of the temporary WTC PATH station on November 23, 2003,
approximately 160,000 passengers used the system each weekday, a reduction of about 97,000
passengers, or almost 38 percent.

Ridership fell precipitously on the Newark-WTC and Hoboken-WTC lines as access to
Manhattan was no longer available on these routes. Some riders chose to divert to the Journal
Square-33rd Street or Hoboken-33rd Street lines, thereby increasing ridership on these uptown-
bound trains. PATH passengers destined for Lower Manhattan would exit at Christopher or 9th
Street and transfer to nearby NYCT subway lines. Severe crowding occurred at both of these
stations, which each have only one entry/exit location, At Christopher Street, passengers were
barred from entering this station on weekdays from 7 AM to 9:45 AM. In addition, trains
operating from Journal Square and Hoboken to 33rd Street would not stop at Christopher Street
on weekdays from 4:30 PM to 7 PM.
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EFFECTS ON OTHER TRANSIT SERVICES

Due to system capacity and service reductions caused by the events of September 11, 2001,
many former PATH riders were required to divert to other transportation services in order to
access destinations in Lower Manhattan. Most former PATH riders chose to divert to NJ Transit
commuter rail (which increased ridership approximately 30 percent system-wide), NJ Transit
buses, or to trans-Hudson ferries, which increased ridership by more than 100 percent. A more
extensive discussion of impacts to these other transit providers is presented in Chapter 8, Section
C, "Transit."

TEMPORARY WTC PATH SER VICE

Teinporaly WTC PATH Station

The temporary WTC PATH station opened on November 23, 2003. The temporary WTC PATH
station was designed and constructed with the primary objective of restoring PATH service to
Lower Manhattan as quickly as possible following September 11, 2001. It was designed to
accommodate 80 percent of the users of the original WTC PATH Terminal in 2000. This reflects
the fact that 20 percent of the original WTC PATH Terminal users were bound for the WTC
buildings themselves, which were destroyed on September 11, 2001.

Although the temporary WTC PATH station has allowed service to be restored, its operating
capacity and functionality are limited. For example, vertical circulation elements within the
terminal have a limited service life. If this station were to remain in service, various elements
may require replacement before 2010. The design of the station does not easily allow for new
construction above, as planned for the WTC redevelopment. Thus, as the site is redeveloped,
station elements will need to be rebuilt to accommodate its construction. The temporary WTC
PATH station would also not easily support connections to future buildings on the WTC site.

The temporary WTC PATH station has substantially the same operating configuration as the
terminal that existed on the WTC site prior to September 11, 2001. As before, trains enter the
station from New Jersey via the south Hudson River tunnel and exit to New Jersey via the north
tunnel thereby forming a loop in the PATH system that allows trains to enter and leave
Manhattan without requiring the train operator to change positions. Also like the original
terminal, the temporary station has five tracks and three platforms. The new platforms, however,
accommodate eight-car PATH trains as compared to the 10-car platforms that existed before
September 11, 2001, a 20 percent reduction in capacity.

The temporary WTC PATH station includes security and fire protection equipment, but
advanced passenger amenities are not provided. It is accessible to people with disabilities in
accordance with the ADA, but its configuration requires four separate elevator rides to reach
street level.

The temporary WTC PATH station consists of five levels—platform, mezzanine, 1 and 9
underpass, concourse, and street level. Passengers must use a series of escalators and/or
elevators to travel between the platform and the street- and concourse-level entrances. Pedestrian
access to the temporary WTC PATH station is limited due to the anticipated continued
construction at the WTC site. All patrons must enter and exit the station at street level near the
intersection of Church and Fulton Streets at the eastern boundary of the WTC site or from
NYCT's WTC (E) or Cortlandt Street (R and W) subway stations.
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Operations

With the reopening of PATH's Exchange Place and WTC stations in 2003, the system is now
operating much as it did prior to September 11, 2001. Service frequencies are similar to pre-
September 11, 2001 levels with trains running every 4 to 6 minutes during peak periods, every
10 to 15 minutes throughout the day, and every half-hour overnight. On weekends and holidays,
trains operate every 15 to 30 minutes depending on the route and time of day.

With the restoration of service to the World Trade Center. PATH has resumed operations similar
to the pre-September 11. 2001 condition. However, physical dama ge endured by the terrorist
attacks and changes in ridership have resulted in the followmnn changes:

• PATH currently maintains a fleet of 327 cars because one, 7-car train was destroyed on
September 11, 2001.

• PATH currently operates 7-car trains on both the Hoboken-WTC and Newark-WTC Lines.
Thus. the AM peak hour car requirement for revenue service is 252. Additionall y, PATH
maintains two 7-car gap trains. Thus. PATH's AM peak period operatmnn fleet consists of
266 cars. PATH anticipates the restoration of 8-car service on the Newark-WTC Line in
2006, which would increase its AM peak hour car requirement to 278.

• Because ridership is lower than before September 11, 2001, PATH operates fewer trains per
hour between Hoboken and Newark and the World Trade Center. Currently. PATH runs 15
trains on the Newark-WTC Line and 5 on the Hoboken-WTC Line in the AM peak period.

During non-peak periods. PATH stores trains as it did prior to September 11, 2001 at Journal
Square Yard, Harrison Yard, Newark South Street Yard, World Trade Center, and 33rd Street.

Ridership

With PATH operations essentially restored, ridership at the temporary WTC PATH station has
reached approximately 80 percent of pre-September 11, 2001 levels. As shown in Appendix C-i,
the temporary WTC PATH station serves approximately 52,500 daily two-way trips.

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

PANYNJ will continue or will be gin upgrades to other portions of the PATH system,
independent of the Preferred Alternative. Although these projects are planned independently, the
outcome of this environmental review process and subsequent construction schedule for th e
Preferred Alternative may affect the implementation of the PATH system improvements
described below.

91h Street and Grove Street Station Rehabilitation. Due in part to substantial increases in
station usage following September 11, 2001, the PAINYNJ will renovate the 9th Street and
Grove Street PATH Stations to include an additional entrance/exit. Currently, these stations
operate with only one point of entry/exit. Other improvements such as station modernization
and platform lengthening will also be performed. These projects will provide better
customer convenience and safer operations at these stations.
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10-Car Operation. The PANYNJ will continue to prepare the PATH's Newark-WTC Line
for 10-car operation,-a program that pre-dates the terrorist attacks of September 11, 2001.
PATH also eventually plans to lengthen its Hoboken-WTC train consists from 7 to 8 cars.
Since September 11, 2001, PANYNJ lengthened the platforms at the Exchan ge Place station
in tandem with the emergency repairs to the system that were required to restore service
following the attacks. However, to fully implement 10-car operations, additional rolling
stock must be acquired and the Harrison and Grove Street stations must be rehabilitated to
lengthen platforms. It is anticipated that these improvements would be funded as part of the
2008 to 2013 Capital Plan with implementation by 2015.

Signal Svste,n Upgrade. PANYNJ will continue a program to modernize its signals system-
wide. Currently, PATH operates with a fixed-block signal system but plans to upgrade to a
Communication Based Train Control (CBTC) system. The CBTC s ystem is more flexible
than the fixed-block system because it continuously updates train positions, distances, and
travel speeds. This allows the system to recover more quickly from delays, because a train
can follow a "delayed" train more closely without havin g to come to a complete stop. CBTC
results in a more efficient operation that produces regular travel speed because it:

- Allows for consistent trip times in closer conformance to the operating schedule;

Allows for a precise strategy for stopping accuracy;

- Optimizes headways, which increases capacity by allowing the trains to closel y follow
the safe braking distance; and

- Improves ride quality.

Under both the fixed-block and CBTC signal s ystems, PATH's capacity is controlled by the
track junction at Exchan ge Place and the throughput of the Hudson River tunnels. Prior to
September 11, 2001. PATH operated 31 trains in each direction through the World Trade
Center tunnels (Tunnels E and F) in the AM peak hour; thus, trains had approximatel y 116-
second headways. PATH operated 16 trains on the Newark-WTC Line and 15 trains on the
Hoboken-WTC Line. With the CBTC system, it is possible that headwavs could decrease to
90 seconds throu gh the tunnels, resulting in up to 40 trains per hour. However, given
projected ridership demand and other limitations within the system, PATH plans to operate
fewer trains than 40 trains per hour.

PATH will begin planning the implementation of CBTC concurrent with its contracts for
fleet replacement. This arrangement will ensure consistency in the design of si gnal and train
systems. It is anticipated that CBTC would be in place sometime between 2010 and 2015.

Fleet Replacement. PATH currently maintains a fleet of 327 cars, much of which are more
than 30 or more years old. In order to meet future ridership needs. PATH must maximize its
peak hour service plan with a high degree of reliability. However, as the fleet ages,
equipment failures increase: thereby, reducing PATH's ability to adhere to scheduled
headways. Furthermore, PATH plans to implement 10-car train service cannot be realized
without an expansion of its fleet.

On June 17, 2004. PANYNJ announced a requestfor proposals to design and fabricate 246
new rail cars and to rehabilitate or replace an additional 94 cars. The new cars will have
improved liglitin, air conditioning and heating: cantilevered seats with room for passengers
to store items under them; prerecorded station announcements; better signs; and three doors
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on each side. This proposal allows PATH an option to -purchase additional rolling stock to
meet future demands.

• Fare Integration. When the temporary WTC PATH station opened on November 23, 2003,
it was the first station in the PATH system to accept pay-per-ride MetroCards sold by the
Metropolitan Transit Authority (MTA). The PANYNJ will continue to work with the MTA
to integrate the PATH fare equipment throughout its rail system with the MetroCard system.
The fare integration program will allow transit riders to transfer between NYCT subways
and buses and PATH with a single fare card.

Furthermore, PATH will continue to increase service on its WTC Lines to meet ridership
demand. In the very near future, the length of Newark-WTC trains will be increased from seven
to eight cars. PATH will also increase the number of peak period runs on both routes as demand
warrants.

It is assumed that some or all of these projects will be completed or will commence during the
construction period for the Preferred Alternative.

NO A CTIONALTERNATIVE

The temporary WTC PATH station was designed to accommodate anticipated passenger
volumes during the construction period. No impacts to PATH service are expected to either
PATH passengers or to the operation of the PATH system during this period given the No
Action Alternative.

PREFERRED ALTERNATIVE

It is anticipated that the Preferred Alternative can be constructed with minimal impacts to
PATH's normal weekday train operations. PATH service to the temporary WTC PATH station
may have to be suspended sporadically during the overnight hours on weekdays and all day on
weekends to accommodate heavy construction activities.

Throughout the construction period, pedestrian access may be hindered due to sporadic closing,
rerouting or narrowing of sidewalks used to access the sole entrance/exit of the temporary WTC
PATH station. Pedestrian connections between PATH and the NYCT subway system may also
be impacted due to rerouted or narrowed passageways. Otherwise, no construction-related
impacts are anticipated for PATH riders or operations.

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

In the opening year of the Preferred Alternative, it is assumed that the PANYNJ will have
completed or will continue work on the system improvements described above for the
construction period. These system enhancements will improve operations and will provide for
enhanced customer convenience as compared to today.

As shown in Table 8A-, projected opening year demand on an average weekday for trans-
Hudson PATH service between New Jersey and the WTC site will be 125.286, approximately 12
percent less than the 142,300 daily boardings recorded in year 2000. The projected AM peak
hour demand in 2009, both boardings and alightings, is approximately 23,423 passengers, or 12
percent less than in year 2000 (see Appendix W.
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Table 8A-6
PATH Ridership Forecast for WTC Service in the Opening Year

Averaqe Weekday Trips	 I	 AM Peak Hour
Terminal	 Weekday	 Weekday	 Terminal	 Weekday	 Weekday

Users	 Boardings	 Alightings	 Users	 Boardings	 Alighting

142.300	 67.000	 75.300	 26.604	 4.107	 22.497

NO A CTIONALTERNATIVE

If the Preferred Alternative is not constructed, then the temporary WTC PATH station that is
currently in service would remain in service through the opening year. The temporary WTC
PATH station was designed and constructed with the primary objective of restoring PATH
service to Lower Manhattan as quickly as possible following September 11, 2001. Thus, its
capacity, functionality, and equipment are limited over time, but its systems could support the
anticipated opening year ridership.

PREFERRED ALTERNATIVE

The Preferred Alternative would consist of a track and platform level, a mezzanine/fare-zone
level, and a street-level terminal building incorporating sub-grade pedestrian connections to
adjacent streets, NYCT subways, and on- and off-site developments. The PATH tunnels, tracks,
platforms, and mezzanine would be located within the WTC "bathtub" as they were prior to
September 11,2001.

The Preferred Alternative is bein g planned to support the PATH's system-wide improvements
identified above. PATH's operating requirements, and future ridership demand. Each of these
factors results in specific requirements for the design of the Terminal's platforms and tracks, and
as such, it has been determined that a 5-track, 4-platform station is needed. Further details on the
selection of 5-track, 4-platform configuration as well as alternative track and platform schemes
evaluated in conjunction with project planning are provided in Appendix C.

System- Wide Improvements

PATH will implement improvements to increase capacity on trains operatin g between Newark
and the WTC, by increasing their length from 8 to 10 cars. Not only will this improvement
require that the WTC Terminal support 10-car operations but a consequence will be that more
people will use the WTC PATH Terminal's platforms during peak travel periods.

All new PATH cars will have 3-doors per side allowing PATH to retire the portions of its
current fleet with 2-doors per side. Three-door cars will decrease the boardin g/alighting times of
trains by 50 percent, which will improve dwell times at intermediate stations along the PATH
route and could reduce the overall run time of trains. However, the new cars are not exnected to
improve the platform clearance time for passengers since they will not directly affect platform
area or the provision or operation of stairways and escalators.

While PATH currently maintains 3-minute headwavs on its Newark-WTC Line and 4-minute
headways on its Hoboken-WTC Line during portions of the peak hour. CBTC will facilitate such
headways over a longer period with greater reliability and less potential for delays. CBTC in
conjunction with the 10-car train program will have the ability to increase the throughput of the

Year

2000
2009
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PATH system, resulting in more passen gers and a higher frequency of service at the WTC
Terminal than before September 11, 2001. As such, platforms at the WTC Terminal will need to
clear more swiftly in the future in order to maintain safe and efficient operations.

Operational Requirements

PATH must plan for failure mana gement to maintain reliable, on-time peak period service.
Because the WTC is a terminal station, trains dwell for short periods to maintain the oneratü
schedule. Thus, to maintain the headwa y and allow for the arrival of a subsequent train, PATH
requires two tracks for each the Hoboken-WTC and Newark-WTC Lines. In the event that a
train becomes disabled, a fifth track is needed. The fifth track allows the disabled train to remain
in the Terminal while the remaining four actives tracks can be used to continue service.

PATH has limited capacity for train storage at its Newark. Harrison. and Journal Square Yards.
Therefore. PATH would use the WTC Terminal for the overnight storage of 6 Hoboken-WTC
trains. Four tracks are required for this overnight storage and a 5th track is needed for revenue
service on the Newark-WTC Line. The overnight stora ge of Hoboken-WTC trains at the WTC
Terminal would allow for a more efficient ramp-up to AM peak period revenue service and
decreases the potential for weather-related delays on the Hoboken-WTC Line.

Ridership Requirements

A principal consideration for the planning of the Terminal is the ability of platforms to safely
accommodate peak period ridership. Because PATH is primarily a commuter system, the
platform design must accommodate both AM and PM peak patterns of travel.

In the AM peak hour, trains unload passengers to the platform who must then ascend to
mezzanine level. For this condition, the principal design criterion is the targeted time period
within which all passengers exiting a train alight from the platform. As stairways and escalators
become congested, passengers queue at the foot before they can ascend. Therefore, to avoid a
lengthening of this back-up, it is important that all passen gers clear the platform before arrival of
the next train. The Transit Capacity and Quality of Service Manual states that a platform (and
vertical circulation) should be planned to ensure full clearance of the platform before the next
train arrives. However given that passengers may not use or may not be able to use all available
exits, a safety factor of 20 to 30 percent is applied. Thus, a platform should clear full y within 70
to 80 percent of the scheduled headway.

The proposed frequency of Newark-WTC Line service re quires that its platform clear within 126
to 144 seconds. However, based on projected ridership, a single Newark-WTC platform would
require 213 seconds to clear. Thus, two Newark-WTC Line platforms are needed to meet
platform clearance guidelines. A single Hoboken-WTC platform is sufficient to meet platform
clearance criteria.

For the PM peak period, the planning of the platforms must also consider failure management in
the event of a missed headway and subsequent delay in service. Thus, the platform must provide
for adequate room to queue passengers waiting for the next arriving train.

Given ridership levels in 2025 and level of service standards, a minimum 15,264 square feet of
platform area would be required for the Newark-WTC service in the event of a missed headway
while 10.3 85 square feet would be required for the Hoboken-WTC service. However, accounting
for the unusable areas of the platform (e.g., spaces occupied b y escalators and elevators and the
safety buffer along the platform edge), the Terminal's platforms would each provide for an
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effective area of 10.416 square feet. Thus, a single platform would be adequate for the Hoboken-
WTC Line but more than one platform would be needed for Newark-WTC Line.

In order to maintain temporary PATH service durin g construction of the Preferred Alternative,
PANYNJ would not relocate the existing PATH tracks. As such. Platform A cannot be widened
beyond its current confi guration, which is not adequate for normal revenue service. Since three
full-size platforms are needed for peak period service, the Preferred Alternative would include a
total of 4 Platforms. The 5 tracks that are currently part of the temporary station would be
retained in their current ali gnment, which is adequate to meet PATH's operatin g requirements.

The platform and mezzanine levels would have a north-south orientation and would be located
immediately west of NYCT's 1 and 9 train tunnel and the proposed Greenwich Street extension.
The four platforms would be long enough to accommodate 10-car trains in accordance with
PATH's long-range goal to increase the operational capacity of the system, and five tracks will
allow for increased queuing capacity during peak periods. Fare equipment would be located on
the mezzanine level. The platforms and mezzanine would be fully enclosed with heating, air
conditioning, and advanced communication and security systems.

The concourse and street-level terminal building would be located on the eastern section of the
WTC site extending from Greenwich to Church Streets. The mezzanine and lower concourse
levels would connect via a passage under the NYCT's 1 and 9 train tunnel and over to the
western side of the site. The concourse would have pedestrian passageways to the north, south,
and west. The west passageway would cross beneath Route 9A to the World Financial Center.
These passageways would also provide access to the proposed towers on the WTC site.

As shown in Figure 8A-3, the concourse level would also provide access to NYCT's Cortlandt
Street Station on the 1 and 9, and R and W lines; the WTC Station on the E line; the existing
corridor to One Liberty Plaza; and street-level at the intersections of Fulton and Greenwich
Streets and Vesey and Church Streets. The passageway to the R and W Cortlandt Street Station
would also link with the proposed pedestrian connection to the Fulton Street Transit Center. All
circulatory elements within the Permanent WTC PATH Terminal would be designed to fully
accommodate the expected volumes of passengers through its 2025 design year, with passenger
corridors varying in width between 10 and 30 feet, and to comply with ADA requirements.

The Preferred Alternative would provide the PATH system with greater operational flexibility in
meeting growing passenger demand over time. The new terminal itself would be able to
accommodate larger passenger flows and reverse passenger flows than the original terminal or
the current temporary WTC PATH station. It would also provide more convenient passenger
connections to surrounding buildings, nearby NYCT subway stations, and trans-Hudson ferries.
The Preferred Alternative is not expected to induce additional PATH ridership beyond the levels
that would have existed had the events of September 11, 2001 not occurred, but it would be
designed to accommodate passengers induced by the WTC redevelopment itself.

No impacts to PATH riders or its operations are expected once the Preferred Alternative is fully
opened in 2009. Rather, the terminal would provide added passenger capacity that would be
required given the redevelopment of the WTC site. The Preferred Alternative would
accommodate elements that the temporary WTC PATH station could not, including pedestrian
linkages to surrounding buildings, all area NYCT subways lines, and more convenient access to
trans-Hudson ferries. Multiple entrances and exits would reduce walking times to access and
egress the new terminal, which would lead to shorter walking distances and commute times for
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many users. Thus, any potential impacts of the Preferred Alternative to its users and to PATH
operations would be beneficial.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

In addition to the PATH system improvements described above under "Construction Period",
PANYNJ is considering extending the PATH system from its current terminal at Newark Penn
Station to connect with the Newark Liberty International Airport AirTrain rail system. When
constructed, PATH would provide a direct rail connection between Lower Manhattan and the
airport. The Newark Liberty International Airport extension will be undertaken independent of
the Preferred Alternative.

As shown in Table 8A-2, by the design year, average weekday PATH usage to the WTC site is
projected to be 167.718, an increase of 13.6 percent from 2000 levels. The AM peak hour usage
is estimated to be 29.001, which is a 9 percent increase over 2000 ridership (see Appendix C).

Table 8A-7
Forecast for WTC Service in the Design Year (2025)
day Trips	 I	 AM Peak Hour

Weekday	 Weekday	 Terminal	 Weekday	 Weekday
Boardings	 Alightings	 Users	 Boardings	 Alighting

67.000	 75.300	 2RR04	 41(17	 99407

PATH Rid
Avera

Terminal
Year	 Users

2000
2025

Absent a Preferred Alternative, those demanding trans-Hudson service to and from the WTC site
may be diverted to other modes of travel as the temporary WTC PATH stations nears or exceeds
in reasonable capacity. However, for analysis purposes, it is assumed that these trips would
continue to be made in some capacity.

NO A CTIONALTERNATIVE

Under the No Action Alternative, PATH service to Lower Manhattan would be eliminated by
the design year since the temporary station would exceed its useful life. Over 162,000 weekday
passengers who would have used the Permanent WTC PATH Terminal in year 2025 would be
required to divert to alternate modes of transportation to access Lower Manhattan. These
passenger diversions would require a more expensive and time-consuming commute for PATH
riders and may involve additional transfers. Adverse impacts on vehicular traffic, other transit
services, and the pedestrian network in the area are addressed in subsequent sections of this
chapter.

Fifteen percent of PATH passengers who would have used the Permanent WTC Terminal if it
were available would still use PATH as one leg of a multi-modal commute to Lower Manhattan.
These passengers would instead use the Christopher Street or 9th Street PATH Station and then
either walk or transfer to the NYCT subway. In year 2025, 24,258 total passengers would be
diverted to these two stations each weekday, and 4.350 passengers would be diverted during the
AM peak hour. It is anticipated that each station would attract half of these riders. Although both
stations will have been renovated to include an additional exit/entrance than exist today, the
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addition of almost 2.200 passengers to each of these stations during the AM peak hour would
substantially impact the safe and efficient operation of each station.

PREFERRED ALTERNATIVE

No impacts to PATH riders or its operations are expected in 2025, the design year for the Preferred
Alternative, if the terminal is constructed. Rather, the terminal would provide added passenger
capacity that would be required given the completed redevelopment of the WTC site. The Preferred
Alternative would accommodate elements that the temporary WTC PATH station could not,
including pedestrian linkages to surrounding buildings, all area NYCT subways lines, and more
convenient access to trans-Hudson ferries. Multiple entrances and exits would reduce walking times
to access and egress the new terminal, which would lead to shorter walking distances and commute
times for many users. Thus, any potential impacts of the Preferred Alternative to its users and to
PATH operations would be beneficial.

E. MITIGATION

The Preferred Alternative would have positive benefits to PATH system operations and the
convenience of its passengers. Since the Preferred Alternative would not adversely impact
PATH operations, mitigation is not required. 	 S	 *
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A. INTRODUCTION

This section of Chapter 8 describes vehicular traffic and parking conditions in the area and
assesses whether the Preferred Alternative for a Permanent World Trade Center (WTC) PATH
Terminal would be expected to create adverse impacts. The analyses that follow provide an
overview of existing conditions, both before the events of September 11, 2001 and post-
September 11, 2001 (i.e., current conditions) to establish a baseline from which future conditions
are developed.

The traffic analyses focus on a study area and representative intersections at which adverse
impacts could occur during construction of the Preferred Alternative. Adverse impacts are not
expected once the Terminal is operational. The Port Authority of New York and New Jersey
(PANYNJ) surveys indicate that PATH service does not generate a substantial level of
connecting trips by either auto or taxi. The original PATH Terminal that was destroyed on
September 11, 2001 generated a minimal volume of auto and taxi trips—just 1 percent of
connecting trips to or from PATH were made by auto and less than Y2 percent were made by
taxi. With no new or induced riders directly resulting from the proposed Terminal, as compared
to pre-September 11, 2001 projections, new auto and taxi trips are not expected. There is
potential for the Terminal to create impacts resulting from construction vehicles traveling to and
from the site. However, the analyses described below indicate that the volume of construction-
related traffic is very low and has a limited potential for impacts that would require mitigation.
There would be an adverse impact at only one location—Route 9A and Liberty Street in the PM
peak hour—which can be mitigated via signal timing changes.

The parking analyses provide a summary of parking facilities in the area—either to
accommodate construction staff who might drive to the area (although the vast majority can be
expected to use public transportation) and potential impacts on blocks along which on-street
parking may be prohibited to accommodate construction work zones or to facilitate the
movement of vehicles into or out of the area during construction.

Additional data pertaining to the discussion that follows is presented in Appendix C of this
Environmental Impact Statement (EIS).

B. METHODOLOGY

The analyses begin with a presentation of traffic and parking conditions pre- and post-September
11, 2001 based on available traffic data accumulated as part of several ongoing transportation
and redevelopment proposals in Lower Manhattan, including the WTC Memorial and Redevel-
opment Plan and Fulton Street Transit Center. Future baseline (i.e., No Build) conditions are
presented based on background traffic growth in the area and using analysis assumptions
developed for other Lower Manhattan projects. Future Build conditions during construction of
the Preferred Alternative were established based on current plans and estimates provided by
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PANYNJ—projections of construction vehicles, construction employees, days and hours of
construction activity, and currently anticipated street and/or lane closures to safely complete
construction of the Terminal and facilitate the flow of traffic in the area. As noted above. the
cumulative effects of PATH and other Lower Manhattan recovery projects construction is
addressed in Chanter 15. "Cumulative Effects."

The traffic study area and analysis locations focus on the perimeter of the Project Site and on
other intersections away from the site through which construction vehicles are expected to pass.
These include key intersections along Route 9A leading to and from the Holland Tunnel (for
trips to and from New Jersey) and the Brooklyn-Battery Tunnel (for trips to and from Brooklyn
and Staten Island), and along Church Street and Broadway (for trips that could be made to/from
parts of Brooklyn, Queens, Long Island, the Bronx, or Westchester). Commercial vehicle/truck
traffic is not permitted on several major arterial roadways and bridges in the area, such as the
FDR Drive, the Henry Hudson Parkway (Route 9A north of 57th Street), and the Brooklyn
Bridge, and it is therefore expected that the vast majority of construction vehicle activity will
approach and leave the Project Site via Route 9A en route to the Holland Tunnel and the
Brooklyn-Battery Tunnel (BBT).

Eighteen intersections were initially considered for analysis as the traffic study area. These
locations, which are listed below, were considered to represent key intersections where project-
generated impacts may occur.

• Route 9A and Canal Street
• Route 9A and Chambers Street
• Route 9A and Barclay Street
• Route 9A and Vesey Street
• Route 9A and Liberty Street
• Route 9A and the BBT entrance/exit
• Washington Street and Vesey Street
• Greenwich Street/West Broadway and Vesey Street
• Church Street and Vesey Street
• Washington Street and Liberty Street
• Greenwich Street and Liberty Street
• Church Street and Liberty Street
• Church Street and Fulton Street
• Church Street and Dey Street
• Church Street and Cortlandt Street
• West Broadway and Chambers Street
• Broadway and Canal Street
• Broadway and the Bowery

The construction vehicle traffic assignment determined that a . very minimal amount of traffic
would pass through the West Broadway/Chambers Street, Broadway/Canal Street, and
Broadway/Bowery intersections (two construction vehicles or less in each of the peak hours), so
conditions at these intersections have not been analyzed since it is unlikely that they would be
adversely impacted. Therefore, the remaining 15 intersections, shown in Figure 813-1, comprise
the traffic study area and were the focus of quantitative levels of service that follow later in this
section.
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Chapter 8, Section B: Vehicular Traffic and Parking

The analysis of traffic conditions is based on level of service (LOS) criteria defined for
signalized intersections in the 2000 Highway Capacity Manual (HCM):

• LOS A describes operations with very low delays, i.e., 10.0 seconds or less per vehicle. This
occurs when signal progression is extremely favorable and most vehicles arrive during the
green phase. Most vehicles do not stop at all.

• LOS B describes operations with delays in the range of 10.1 to 20.0 seconds per vehicle.
This generally occurs with good progression and/or short cycle lengths. Again, most
vehicles do not stop at the intersection.

• LOS C describes operations with delays in the range of 20.1 to 35.0 seconds per vehicle.
These higher delays may result from fair progression and/or longer cycle lengths. The
number of vehicles stopping is noticeable at this level, although many still pass through the
intersection without stopping.

• LOS D describes operations with delays in the range of 35.1 to 55.0 seconds per vehicle. At
LOS D, the influence of congestion becomes more noticeable. Longer delays may result
from some combination of unfavorable progression, long cycle lengths, or high volume-to-
capacity (v/c) ratios. Many vehicles stop, and the proportion of vehicles not stopping
declines.

• LOS E describes operations with delays in the range of 55.1 to 80.0 seconds per vehicle.
This is considered to be the limit of acceptable delay. These high delay values generally
indicate poor progression, long cycle lengths, and high We ratios.

• LOS F describes operations with delays in excess of 80.0 seconds per vehicle. This is
considered to be unacceptable to most drivers. This condition often occurs with
oversaturation, i.e., when arrival flow rates exceed the capacity of the intersection. It may
also occur at high v/c ratios with cycle failures. Poor progression and long cycle lengths may
also be contribute to such delays. Often, vehicles do not pass through the intersection in one
signal cycle.

Based on guidance in the New York City Environmental Quality Review Technical Manual, in
New York City, LOSs A, B, and C are considered acceptable, LOS D is generally considered
marginally acceptable up to mid-LOS D (45 seconds of delay for signalized intersections) and
unacceptable above mid-LOS D, and LOS E and F indicate congestion.

For unsignalized intersections (such as Route 9A and Barclay Street), delay is defined as the
total elapsed time from when a vehicle stops at the end of the queue until the vehicle departs
from the Stop line: LOS A describes operations with very low delay, i.e., 10.0 seconds or less
per vehicle; LOS B describes operations with delays in the range of 10.1 to 15.0 seconds; LOS C
has delays in the range of 15.1 to 25.0 seconds; LOS D, 25.1 to 35.0 seconds per vehicle; and
LOS F, 35.1 to 50.0 seconds per vehicle, which is considered to be the limit of acceptable delay.
LOS F describes operation with delays in excess of 50.0 seconds per vehicle, which is
considered problematic to most drivers. This condition exists when there are insufficient gaps of
suitable duration to allow side street traffic to cross safely through a major vehicular traffic
stream.

The definition of an adverse traffic impacts is based on the following criteria, which have been
used for other major transportation improvement projects such as this (e.g., the Second Avenue
Subway): deterioration in level of service from below mid-LOS D (less than 45 seconds of
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delay) to above mid-LOS D (greater than 45 seconds of delay) or to LOS E or F as long as the
increase in delay is 10 seconds or more; deterioration from LOS E to LOS F, or within LOS E or
within LOS F, as long as the increase in delay is 10 seconds or more.

Since the Preferred Alternative is not expected to induce new PATH ridership nor new vehicular
traffic, detailed analyses were not needed to conclude that there would be no traffic impacts in
the 2009 opening and 2025 design years, which is documented in this section of the EIS.
However, detailed traffic level of service analyses are presented for the year 2006 peak
construction condition. A No Action Alternative without PATH service to the WTC site, on the
other hand, would result in substantial increases in vehicular traffic in Lower Manhattan.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

STREETNETWORKAND TRAFFIC VOLUMES

The study area and most of Lower Manhattan's street network follow a grid pattern that is
typical of most of Manhattan. The major north-south roadways in the area include Route 9A
which is two-way, and Church Street and Broadway, which function as a one-way pair (Church
Street northbound, Broadway southbound). Each of these north-south roadways carries several
traffic lanes and possesses substantial capacity. The east-west roadways in the area have more
limited traffic-carrying capacity. These roadways include Chambers Street, which is two-
directional, carrying one to two lanes of traffic per direction; Vesey Street, which is two-way
(when open before the events of September 11, 2001) between Route 9A on the west and Church
Street on the east and generally carrying two traffic lanes per direction; and one-way eastbound
between Church Street and Broadway with generally two moving lanes (sometimes three) of
traffic although three striped lanes exist. South of the Project Site, Liberty Street was the primary
east-west street. Pre-September 11, 2001, Liberty Street served as a primarily eastbound street
with two to three lanes of traffic, and also included a westbound "service road" around the
southern periphery of the WTC site.

Route 9A is the major traffic carrier in the area with the predominant traffic flows being
northbound in the morning and southbound in the evening. In the AM peak hour, northbound
Route 9A carried approximately 3,200 vehicles per hour (vph) at Liberty Street and 2,800 vph at
Vesey Street, and about 2,150 vph southbound at Vesey Street and 2,350 vph at Liberty Street.
During the midday peak hour, northbound volumes were about 2,200 vph at Liberty Street and
2,050 vph at Vesey Street, while southbound volumes were approximately 1,800 vph at Vesey
Street and 2,000 vph at Liberty Street. During the PM peak hour, northbound volumes were
about 2,250 to 2,300 vph at both locations, and southbound volumes were about 2,400 vph at
Vesey Street and 2,850 vph at Liberty Street. Route 9A carries both through traffic that bypasses
the area and local traffic destined to the WTC vicinity and Lower Manhattan.

Other than Route 9A, Trinity Place/Church Street is the major northbound traffic route in the
western half of Lower Manhattan. Pre-September 11, 2001, traffic volumes were generally about
1,250 vph in the AM peak hour at Liberty Street and 1,850 vph farther north at Vesey Street.
Midday peak hour volumes were considerably lower, about 950 vph at Liberty Street and 1,400
vph at Vesey Street. PM peak hour volumes were about 900 vph at Liberty Street and 1,500 vph
at Vesey Street.
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Broadway is the southbound counterpart to Church Street, carrying generally two to four moving
lanes. Before September 11, 2001, AM peak hour traffic volumes were generally about 1,400
vph at Vesey Street and 1,000 vph at Liberty Street. Midday peak hour volumes were
approximately 1,200 vph at Vesey Street and 900 vph at Liberty Street, while PM peak hour
volumes were generally 1,500 vph at Vesey Street and 850 vph at Liberty Street.

Before the terrorist attacks of September 11, 2001, Vesey Street operated two ways between
Battery Park City/World Financial Center and Church Street, and one-way eastbound east of
Church Street. Pre-September 11, 2001, eastbound Vesey Street carried about 900 vph
approaching Church Street; in the midday, it carried about 500 vph, and in the PM peak hour, it
carried about 350 vph at this location. Westbound volumes were generally about 400 to 450 vph
approaching Route 9A.

Detailed traffic volume data are provided in Appendix C. These volumes were developed by
several state and local agencies, including PANYNJ, Lower Manhattan Development
Corporation (LMDC), New York Metropolitan Transportation Council (NYMTC), New York
State Department of Transportation (NYSDOT), Metropolitan Transportation Authority (MTA),
the New York City Department of Transportation (NYCDOT), and the New York City
Department of City Planning (NYCDCP). Working cooperatively as part of the Lower
Manhattan Working Group, their efforts focused on the range of major transportation projects
proposed and being studied in Lower Manhattan to ensure that all of the Lower Manhattan
recovery projects use a consistent set of baseline traffic volumes for their individual analyses.

TRAFFIC LEVELS OF SER VICE

Each of the intersections defined previously as analysis locations were analyzed using 2000
HCM procedures. For pre-September 11, 2001 conditions, Table 8B-1 presents an overview of
the "existing" levels of service, showing each intersection's "overall" level of service for
signalized intersections (the overall intersection LOS is a weighted average of all of the
individual traffic movements); for the unsignalized Route 9A/Barclay Street intersection, the
critical traffic movement's level of service is shown. Detailed intersection-by-intersection level
of service data is provided in Appendix C.

As shown above, the majority of the intersections being studied operated at overall acceptable
levels of service, with the notable exception of the intersection of Route 9A at the entrance/exit
of the BBT. Even though the "overall" intersection levels of service are generally acceptable,
several specific traffic movements operated at congested levels of service E or F (i.e., westbound
Vesey Street approaching Route 9A during all three traffic analysis hours, southbound left turns
from Route 9A onto Liberty Street during all three traffic analysis hours, and a select number of
others). Detailed traffic level of service summaries are presented in Appendix C.

PARKING

An inventory of pre-September 11, 2001 public parking facilities was conducted as part of the
PANYNJ and LMDC's Lower Manhattan Transportation Report Phase One in early- to-mid-
2002. The information presented here is primarily taken from that report and from work being
conducted as part of LMDC's World Trade Center Memorial and Redevelopment Plan Generic
Environmental Impact Statement (GEIS).
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Table 8B-1
Pre-September 11, 2001 Conditions: Intersection Levels of Service

Ref.	 AM Peak	 Midday	 PM Peak

	

Intersection	 No.	 Hour	 Peak Hour	 Hour
Route 9A and Canal Street	 IA/113	 C	 B	 E
Route 9A and Chambers Street 	 2	 C	 C	 D
Route 9A and Barclay Street (critical approach)	 3	 C	 C	 C
Route 9A and Vesey Street	 4	 D	 D	 D
Route 9A and Liberty Street	 5	 D	 C	 C
Route 9A and BBT Entrance/Exit 	 6	 F	 F	 F
Washington Street and Vesey Street 	 7	 A	 A	 A
Washington Street and Liberty Street 	 8	 A	 A	 A
Greenwich Street/West Broadway and Vesey Street 	 9	 D	 B	 C
Greenwich Street and Liberty Street 	 10	 B	 A	 B
Church Street and Vesey Street	 11	 C	 D	 D
Church Street and Fulton Street	 12	 B	 B	 B
Church Street and Dey Street	 13	 A	 B	 A
Church Street and Cortlandt Street 	 14	 C	 B	 B
Church Street and Liberty Street	 1	 15	 1	 B	 I	 B	 I	 B
Note:	 Refer to Figure 813-1.

Prior to the events of September 11, 2001, there were 20 identified off-street parking facilities
within ¼ mile of the WTC containing over 7,000 spaces, and an additional 46 facilities between
1/4 mile and Y2 mile of the site with an additional 6,800 spaces. Occupancy of these spaces at
midday, generally considered peak utilization time, was approximately 86 percent for the former
and 90 percent for the latter.

Legal on-street parking is much more limited. Although data is not available for the entire area
pre-September 11, 2001, post-September 11, 2001 surveys conducted for LMDC's World Trade
Center Memorial and Redevelopment Plan GElS indicate that within a '/2-mile walking distance
of the WTC site, occupancy of legal on-street spaces was 85 to 90 percent, or about one
available space for every 11 blockfaces.

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

STREETNETWORK AND TRAFFIC VOLUMES

Traffic volumes in Lower Manhattan have generally decreased by about 20 percent since
September 11, 2001. However, this areawide overview does not mean that such decreases have
occurred uniformly throughout Lower Manhattan or that all streets have experienced lower
volumes. For example, due to the closures of Vesey and Liberty Streets near the WTC site,
which previously enabled traffic to proceed from Route 9A to streets more centrally located
within Lower Manhattan, some traffic has diverted from Route 9A to Broadway, thus increasing
Broadway's traffic volumes over its pre-September 11, 2001 levels. An overview of general
traffic volumes on some of the area's major streets follows and detailed volumes are provided in
Appendix C.
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Route 9A remains the major traffic carrier in the area with the predominant traffic flows still
being northbound in the morning and southbound in the evening. In the AM peak hour,
northbound Route 9A carries approximately 2,450 vph at Liberty and Vesey Streets, and about
1,850 vph southbound at both of these cross-street locations, which is considerably lower than
pre-September 11, 2001 volumes. During the midday peak hour, northbound volumes are 1,650
vph at both Liberty and Vesey Streets, while southbound volumes are approximately 1,550 to
1,600 vph at both locations, also considerably lower than before September 11, 2001. During the
PM peak hour, northbound volumes are 1,900 to 1,950 vph at both locations, and southbound
volumes are 2,300 to 2,350 vph at the two cross-street locations, with just the northbound
volume being considerably lower.

Northbound Trinity Place/Church Street traffic volumes are generally about 750 vph in the AM
peak hour at Liberty Street and 1,100 vph farther north at Vesey Street, about two-thirds their
levels pre-September 11, 2001. Midday peak hour volumes are similar to AM levels, with
approximately 650 vph at Liberty Street and 1,050 vph at Vesey Street. PM peak hour volumes
are 500 vph at Liberty Street and 800 vph at Vesey Street, just over half of their pre-September
11, 2001 levels.

Broadway is the southbound counterpart to Church Street. Post-September 11, 2001, AM peak
hour traffic volumes are generally about 1,650 vph at Vesey Street and 1,000 vph at Liberty
Street. Midday peak hour volumes are approximately 1,300 vph at Vesey Street and 700 vph at
Liberty Street. PM peak hour volumes are generally about 1,350 vph at Vesey Street and 600
vph at Liberty Street.

Before September 11, 2001, Vesey Street operated as an east-west connector street between
Route 9A and interior destinations in Lower Manhattan. However, Vesey Street is currently
closed to regular vehicle traffic between Route 9A and Church Street.

Peak hour traffic volumes at representative locations are presented in Appendix C. These
volumes were also developed by several local and state agencies working cooperatively as part
of the Lower Manhattan Working Group on the range of major transportation projects proposed
and being studied in Lower Manhattan, as described above.

TRAFFIC LEVELS OF SERVICE

Table 8B-2 presents an overview of the post-September 11, 2001 traffic levels of service,
showing each signalized intersection's "overall" level of service (again, the overall intersection
LOS is a weighted average of all the individual traffic movements); for the unsignalized Route
9A/Barclay Street intersection, the critical traffic movement's level of service is shown. Detailed
intersection-by-intersection level of service data is provided in Appendix C.

The majority of the analysis locations continue to operate at overall acceptable levels of service.
The notable exception of the intersection of Route 9A at the entrance/exit of the BBT, as was
also true prior to September 11, 2001. Even though the "overall" intersection levels of service
are generally acceptable, several specific traffic movements operate at unacceptable levels of
service E or F (i.e., northbound left turns from Route 9A onto Liberty Street into the Battery
Park City area during all three traffic analysis hours, and a select number of others). Detailed
traffic level of service summaries are presented in the Appendix C.
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Table 8B-2
Comparison of Pre- and Post-September 11, 2001 Intersection Levels of Service

Midday Peak

	

AM Peak Hour	 Hour	 PM Peak Hour
Ref.	 Pre-	 Post-	 Pre-	 Post-	 Pre-	 Post-

Intersection	 No.	 Sep 11	 Sep 11	 Sep 11	 Sep 11	 Sep 11	 Sep 11

Route 9A and Canal Street	 IN	 C	 C	 B	 B	 E	 B
lB

Route 9A and Chambers Street	 2	 C	 C	 C	 B	 D	 C
Route 9A and Barclay Street	 3	 C	 N/A	 C	 N/A	 C	 N/A
Route 9A and Vesey Street	 4	 D	 F	 D	 D	 D	 D
Route 9A and Liberty Street	 5	 D	 C	 C	 B	 C	 D
Route 9A and BBT Entrance/Exit 	 6	 F	 F	 F	 F	 F	 F
Washington Street and Vesey Street 	 7	 A	 N/A	 A	 N/A	 A	 N/A
Washington Street and Liberty Street	 8	 A	 N/A	 A	 N/A	 A	 N/A
Greenwich Street/West Broadway and 	 9	 D	 N/A	 B	 N/A	 C	 N/A
Vesey_Street

Greenwich Street and Liberty Street	 10	 B	 N/A	 A	 N/A	 B	 N/A
Church Street and Vesey Street	 11	 C	 B	 D	 B	 D	 A
Church Street and Fulton Street	 12	 B	 B	 B	 B	 B	 B
Church Street and Dey Street	 13	 A	 A	 B	 A	 A	 A
Church Street and Cortlandt Street	 14	 C	 A	 B	 B	 B	 B
Church Street and Liberty Street	 15	 B	 A	 B	 A -	 B	 A
Note:	 Refer to Figure 813-1

PARKING

An inventory of current parking conditions was conducted as part of LMDC's World Trade
Center Memorial and Redevelopment Plan GElS in September 2003 for all off-street public
parking facilities within ¼ mile and V2 mile radii of the WTC site.

There are 19 off-street parking facilities within ¼ mile of the WTC site containing close to 5,150
spaces, and an additional 48 facilities between ¼ mile and '/2 mile of the site with an additional
8,000 spaces. The surveyed occupancy of these spaces at midday was approximately 82 percent
for the former and 55 percent for the latter. This 55 percent level includes the 2,000-space
parking garage at 2 Morris Street which is currently closed. When this facility is not accounted
for, there are 6,000 spaces available within ¼ mile and '/2 mile from the WTC site, with an
overall midday utilization of about 73 percent.

Legal on-street parking is very limited. Surveys conducted for LMDC indicate that within a '/2-

mile walking distance of the WTC site, occupancy of legal on-street spaces was 85 to 90
percent, or about one unoccupied space for every 11 blockfaces.

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

This section addresses the potential for adverse traffic impacts for three analysis years—the
construction year, the opening year, and the design year for the Permanent WTC PATH
Terminal. As stated previously, the Terminal is not expected to induce new riders as compared
to pre-September 11, 2001 forecasts. Furthermore, new riders to the system would be attributed
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to residential and commercial development in the area rather than to the operation of the
Preferred Alternative.

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTER/VA TIVES

The detailed construction year analyses were conducted for several Lower Manhattan projects
(i.e., the Fulton Street Transit Center, South Ferry Terminal, Route 9A Project, and the World
Trade Center Memorial and Redevelopment Plan). The anticipated traffic levels of service at the
15 traffic study area intersections are shown in Table 813-3 below. These analyses assume that
Liberty and Vesey Streets remain closed to through traffic in 2006. The operation of other area
streets was assumed to be the same as today.

Table 8B-3
2006 No Action Alternative: Infersetion iv1 of Si'rvice

Midday
Ref.	 AM Peak	 Peak	 PM Peak

Intersection	 No.	 Hour	 Hour	 Hour
Route 9A and Canal Street 	 1A/113	 C	 C	 C
Route 9A and Chambers Street 	 2	 C	 B	 C
Route 9A and Barclay Street (critical approach) 	 3	 C	 B	 B
Route 9A and Vesey Street 	 4	 F	 E	 E
Route 9A and Liberty Street 	 5	 A	 A	 B
Route 9A and BBT Entrance/Exit	 6	 F	 F	 F
Washington Street and Vesey Street	 7	 NA	 NA	 NA
Washington Street and Liberty Street	 8	 NA	 NA	 NA
Greenwich Street/West Broadway and Vesey Street 	 9	 NA	 NA	 NA
Greenwich Street and Liberty Street 	 10	 NA	 NA	 NA
Church Street and Vesey Street 	 11	 B	 B	 A
Church Street and Fulton Street 	 12	 C	 C	 B
Church Street and Dey Street 	 13	 B	 B	 A
Church Street and Cortlandt Street 	 14	 C	 D	 C
Church Street and Liberty Street 	 15	 B	 A	 A
Note:	 NA Not applicable; closed for construction or security reasons.

The findings of these analyses show that there would be some modest change in traffic
conditions as compared to 2003. The results shown in Table 813-3 represent the baseline against
which potential impacts of construction vehicles generated by the Preferred Alternative is
compared.

NO A CTIONALTERNA TIVE

Since the No Action Alternative itself would not generate construction period traffic, this
alternative would not result in any adverse traffic impacts during the construction period.
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PREFERRED ALTERNATIVE

The Preferred Alternative would generate approximately 15 construction vehicles in each of the
weekday peak hours, with a relatively even distribution of incoming and outgoing traffic. (Refer
to Chapter 3, "Construction Methods and Materials," for a description of the volumes and hours
of the day.)

The projected construction vehicle trips were assigned to the traffic study area's streets, as
shown in Figure 8B-2. The results show that a relatively modest volume of construction vehicles
are expected to pass through the various intersections being analyzed in the area, ranging from
three to 15 vehicles, with no more than seven expected on any one approach, which is a very
modest increase.

Traffic levels of service were analyzed with the addition of these construction vehicles, and the
resulting overall intersection levels of service are shown in Tables 8B-4 through 8B .-6 (detailed
level of service findings for each traffic movement at each analysis location are provided in
Appendix Q. The overall intersection level of service is presented below for signalized
intersections; for the unsignalized intersection of Route 9A and Barclay Street, the critical traffic
movement's level of service is shown.

Table 8B-4
2006 No Action and Preferred Alternatives:

AM Peak Hour Intersection Levels of Service
2006

Ref.	 No	 Preferred	 Required
Intersection	 No.	 Action	 Alternative	 Mitigation

Route 9A and Canal Street	 1 A/1 13 	 C	 C	 None
Route 9A and Chambers Street	 2	 C	 C	 None
Route 9A and Barclay Street (critical approach) 	 3	 C	 C	 None
Route 9A and Vesey Street	 4	 F	 F	 None
Route 9A and Liberty Street	 5	 A	 A	 None
Route 9A and BBT Entrance/Exit 	 6	 D	 D	 None
Washington Street and Vesey Street	 7	 NA	 NA	 None
Washington Street and Liberty Street 	 8	 NA	 NA	 None
Greenwich Street/West Broadway and Vesey Street 	 9	 NA	 NA	 None
Greenwich Street and Liberty Street	 10	 NA	 NA	 None
Church Street and Vesey Street	 II	 B	 B	 None
Church Street and Fulton Street 	 12	 C	 C	 None
Church Street and Dey Street 	 13	 B	 B	 None
Church Street and Cortlandt Street 	 14	 C	 C	 None
Church Street and Liberty Street 	 15	 B	 B	 None
Note:	 NA Not applicable; closed for construction or security reasons.

There would be no impacts requiring mitigation in the AM or midday traffic analysis hours. In
the PM peak hour, there would be an impact at one location—Route 9A and Liberty Street. This
impact would occur due to increased delays to southbound traffic although the overall
intersection is expected to operate at an acceptable level of service.
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Table 8B-5
2006 No Action and Preferred Alternatives: Midday Peak Hour Intersection Levels of

Serviee

Ref.	 2006 No	 Preferred	 Required
Intersection	 No.	 Action	 Alternative	 Mitigation

Route 9A and Canal Street 	 IA/113	 C	 C	 None
Route 9A and Chambers Street 	 2	 B	 B	 None
Route 9A and Barclay Street (critical approach) 	 3	 B	 B	 None
Route 9A and Vesey Street 	 4	 E	 E	 None
Route 9A and Liberty Street 	 5	 A	 A	 None
Route 9A and BBT Entrance/Exit 	 6	 D	 D	 None
Washington Street and Vesey Street	 7	 NA	 NA	 None
Washington Street and Liberty Street	 8	 NA	 NA	 None
Greenwich Street1Nest Broadway and Vesey Street 	 9	 NA	 NA	 None
Greenwich Street and Liberty Street 	 10	 NA	 NA	 None
Church Street and Vesey Street 	 11	 B	 B	 None
Church Street and Fulton Street 	 12	 C	 C	 None
Church Street and Dey Street 	 13	 B	 B	 None
Church Street and Cortlandt Street 	 14	 D	 D	 None
Church Street and Liberty Street 	 15 1	 A	 A	 None
Note:	 NA Not applicable; closed for construction or security reasons.

Table 8B-6
2006 No Action and Preferred Alternatives:

PM Peak Hour Intersection Levels of Servie

Ref.	 2006 No	 Preferred	 Required
Intersection	 No.	 Action	 Alternative	 Mitigation

Route 9A and Canal Street 	 IA/lB	 C	 C	 None
Route 9A and Chambers Street 	 2	 C	 C	 None
Route 9A and Barclay Street (critical approach) 	 3	 B	 B	 None
Route 9A and Vesey Street 	 4	 E	 E	 None
Route 9A and Liberty Street 	 5	 B	 C	 Signal timing

adjustment
Route 9A and BBT Entrance/Exit	 6	 E	 E	 None
Washington Street and Vesey Street	 7	 NA	 NA	 None
Washington Street and Liberty Street	 8	 NA	 NA	 None
Greenwich Street/West Broadway and Vesey Street 	 9	 NA	 NA	 None
Greenwich Street and Liberty Street 	 10	 NA	 NA	 None
Church Street and Vesey Street 	 11	 A	 A	 None
Church Street and Fulton Street 	 12	 B	 B	 None
Church Street and Dey Street 	 13	 A	 A	 None
Church Street and Cortlandt Street 	 14	 C	 C	 None
Church Street and Liberty Street 	 15	 A	 A	 None
Note:	 NA = Not applicable; closed for construction or security reasons.
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OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

By the opening year for the Permanent WTC PATH Terminal, it is expected that background
conditions in Lower Manhattan will change as compared to today. As new development occurs
on and around the WTC site, vehicular traffic and parking demand in Lower Manhattan will
increase. However, the ongoing reconstruction of streets in Lower Manhattan and the
infrastructure improvements planned with the WTC Memorial and Redevelopment Plan and the
Route 9A Project will improve circulation in the immediate vicinity of the Project Site.

At present. LMDC, PANYJ, NYSDOT, and the New York City Department of Transportation
are coordinating a circulation plan for new and existing streets in Lower Manhattan. This plan is
expected to be implemented by 2009.

NO ACTIONALTERNATIVE

Under the No Action Alternative, PANYNJ would maintain the temporary WTC PATH station,
and the Preferred Alternative itself would not generate vehicle trips. Therefore, the No Action
Alternative would not result in traffic impacts in the opening year.

PREFERRED ALTERNATIVE

The Preferred Alternative would generate a minimal number of new vehicle trips since only
approximately 1 percent of riders would transfer between PATH and automobiles and only V2

percent transfer between PATH and taxis (based on surveys conducted by PANYNJ before
September 11, 2001. As described in the DEIS, a sub-arade concourse between the Permanent
WTC PATH Terminal and Liberty Plaza Park, as was proposed in the Terminal with a Librty
Plaza Connection Alternative, would have improved traffic circulation at the intersection of
Church and Liberty Streets. Although this connection is no longer proposed, the Preferred
Alternative would not result in adverse changes in traffic conditions as compared to the No
Action Alternative. Therefore, the Preferred Alternative is not expected to result in significant
adverse traffic impacts in its opening year.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

By 2025, all elements of the WTC Memorial and Redevelopment Plan will be completed as will
the other private development currently planned in Lower Manhattan. The combined completion
and occupation of these projects will increase traffic flows in Lower Manhattan. However, the
capacity improvements that are planned as part of the transportation recovery efforts, including
mitigation measures being proposed as part of the World Trade Center Memorial and
Redevelopment Plan Generic Environmental Impact Statement should help to alleviate
congestion as compared to the conditions that existed before September 11, 2001.

NO ACTIONALTERNA TIVE

Because the temporary station would need to be retired from service, the 2025 No Action
Alternative would result in former PATH riders who would drive to Lower Manhattan or use
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commuter vans or express buses. The percentage diversion to these alternative modes is assumed
to be the same for 2025 as cited above for the opening year.

Weekday, AM peak hour projections for year 2025 indicate that approximately 26,045 PATH
riders would enter Lower Manhattan at the WTC Terminal and that approximately 4,510 would
board PATH trains at the WTC Terminal for trips to New Jersey. Table 813-7 presents the
estimated volume of vehicle trips that would be made into and out of Lower Manhattan should
there be no WTC PATH service.

Table 8B-7
2025 No Action Alternative: Projected Increase in AM Peak Hour Vehicle Trips

from Diverted PATH Customers
Trips	 Autos	 Buses	 Vans	 Total

Inbound	 866	 109	 26	 1,001
Outbound	 153	 32	 8	 193

Total	 1,019	 141	 34	 1,194
Note:	 Assumes average occupancies of 1.5 persons per auto, 50 persons per bus, and 10 persons

per van for inbound trips, and 1.5 persons per auto, 30 persons per bus, and 6 persons per
van for 'reverse commute" outbound trips in the AM peak hour.

As shown in Table 8B-7, it is estimated that under the No Action Alternative there would be 866
new auto trips into Lower Manhattan in the AM peak hour, 109 new bus trips, and 26 new
commuter van trips, for a total of 1,001 new inbound trips under a worst case scenario with no
PATH WTC service. It is estimated that there would be 153 new auto trips out from Lower
Manhattan in the AM peak hour ("reverse commute" trips), 32 new bus trips, and 8 new
commuter van trips, for a total of 193 new outbound trips. (As described above, lower vehicle
occupancies were applied for reverse commuters). Overall, 1,194 new vehicular trips can be
expected within Lower Manhattan during the AM peak hour, and a generally comparable
volume in the PM peak hour although in the opposite direction.

The addition of approximately 1,200 additional vehicle trips in each of the peak hours in the
Lower Manhattan area would represent an increase in traffic and possible adverse impacts at key
locations, especially near the portals to the area such as the Holland Tunnel and possibly along
the Route 9A corridor, as was noted above for year 2009 conditions. A projected increase of
approximately 1,001 new inbound vehicle trips would represent approximately 25 percent of the
Holland Tunnel's inbound capacity and a considerable percentage of its toll plaza capacity in
New Jersey. Furthermore, increased travel delays would be expected at key Lower Manhattan
locations under the No Action Alternative.

PREFERRED ALTERNATIVE

Since a Permanent WTC PATH Terminal would be operational under this alternative, traffic
volumes in the study area would be substantially lower than in the No Action Alternative
described above. As described in the DEIS, the Terminal with a Liberty Plaza Connection
Alternative would have resulted in improved traffic circulation as compared to the Preferred
Alternative. However, since the Preferred Alternative would generate far fewer vehicle trius than
the No Action Alternative in the design year, it would not result in significant adverse traffic
impacts.
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E. MITIGATION

As described in Chapter 2, "Project Alternatives" and Chapter 3, "Construction Methods and
Materials," PANYNJ has committed to Environmental Performance Commitments (EPCs) as
part of their planning, design, and construction of the Preferred Alternative. Four EPCs
specifically address potential construction period impacts to access and circulation. Table 8B-8
shows these EPCs and current plans for their implementation.

Table 8B-8
Environmental Performance Commitments

Proposed Commitment	 Implementation Plan

Establish a project-specific pedestrian and vehicular 	 PANYNJ will develop a Maintenance and Protection of
maintenance and protection plan.	 Traffic Plan (MPT) as part of their contract documents

for the Preferred Alternative. A construction Traffic
Management Plan (IMP) will also be developed for the
Lower Manhattan Recovery Projects to address these
issues in a broader sense. The IMP will be coordinated
by PANYNJ, LMDC, MTA, NYSDOT, NYCppjft
Lower Manhattan Construction Command Center, and
others, as appropriate, based on updated construction
scheduling and staging as the designs of individual
projects are advanced.

Promote public awareness through mechanisms such 	 The IMP will have a public outreach component to
as: a) signage; b) telephone hotline; and c) Web site 	 communicate traffic information, lane closures, access
updates.	 changes, and travel advisories for the duration of project

construction.

Ensure sufficient alternate street, building, and station 	 For the Preferred Alternative, the MPT Plan included in
access during construction period, 	 the contract documents will be used to implement this

EPC. The IMP will address the access issues for the
Lower Manhattan Recovery Proiects by coordinating the
individual MPT5 required and times for specific land
uses and infrastructure (i.e. bus stops, transit stations,
etc.).

Regular communication with New York City Department 	 PANYNJ will consult with NYCDOT to develop the MPT
of Transportation and participation in its construction 	 Plan for the Preferred Alternative. NYCDOT will be
efforts.	 active in the development, update, and implementation

of the IMP for the Lower Manhattan Recovery Projects.

Although the EPCs would help to reduce potential congestion and vehicular access problems
during the construction period, project-generated vehicle trips would result in one construction
period impact during the PM peak hour at the intersection of Route 9A and Liberty Street. A
modest transfer of 5 seconds of green signal time from the Liberty Street approach to Route 9A
would mitigate this adverse impact. PANYNJ will incorporate this mitigation into the Project's
MPT Plan.

As described in the Route 9A Project Draft Supplemental Environmental Impact Statement,
NYSDOT will lead in preparin g a Traffic Management Plan (TMP) for the Lower Manhattan
Recovery Projects. PANYNJ will coordinate with NYSDOT to ensure that the construction
period traffic mitigation required for the Preferred Alternative is incorporated into the
coordinated TMP.	 *
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A. INTRODUCTION

This section discusses and describes the various public transportation services that were
provided both pre- and post-September 11, 2001, the travel characteristics and volumes of public
transportation users in and through the study area, and an analysis of effects of the No Action
and Preferred Alternatives on the public transit network in the World Trade Center (WTC) area.
The public transportation services that are described and analyzed in this section include New
York City Transit (NYCT) subways, New Jersey Transit (NJ Transit) commuter rail, trans-
Hudson ferries, and local and express bus service. Since PATH service was already described in
Section 8A, it is not developed further in this section.

Public transit is the primary means of transportation to Lower Manhattan. Before September 11,
2001, the WTC was both a major trip generator and transit hub served by 11 NYCT subway
lines (1, 2, 3, 4, 5, 9, A, C, E, N and R) and over five dozen bus lines, and was the terminus for
two PATH train lines. In addition, almost 17,000 round-trip passengers prior to September 11,
2001 used trans-Hudson ferries within a few blocks of the WTC site.

The terrorist attacks radically altered the transit network in the WTC area. Most substantially,
the terrorist attacks destroyed the WTC PATH Terminal and the Cortlandt Street Station on the 1
and 9 line, and forced the closing of the E line's WTC Station and the Cortlandt Street Station on
the N and R line. It also destroyed the 1 and 9 subway tunnel traversing the WTC site, which
prevented 1 and 9 local subway service south of Chambers Street and impacted both local and
express service along the entire Seventh Avenue Line.

Without WTC/Lower Manhattan PATH service, many former PATH riders diverted primarily to
one of three routes or travel modes:

• NJ Transit commuter rail to Penn Station-New York with a transfer to Lower Manhattan-
bound NYCT subway service.

Uptown-bound PATH trains to Christopher Street Station with a transfer to Lower
Manhattan-bound NYCT subway or bus service.

• Trans-Hudson ferries.

The Preferred Alternative is not expected to induce PATH ridership beyond levels that would
have occurred had the terrorist attacks not happened. Therefore, the Preferred Alternative would
not generate additional ridership on NYCT subways, local or express bus service, NJ Transit
commuter rail, or trans-Hudson ferries from transferring PATH riders.

In November 2003, the opening of the temporary WTC PATH station allowed for resumed
PATH service to Lower Manhattan. The Preferred Alternative would replace and enhance the
passenger capacity of the former WTC PATH Terminal destroyed on September 11, 2001 and
the temporary WTC PATH station that was recently opened. In time, the demand for
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transportation services would grow as the WTC site is redeveloped and other previously planned
or anticipated development occurs in Lower Manhattan. A fully functioning PATH system
would be a necessary component in the public transportation system and the overall
transportation network for the region in order to accommodate increasing transit demand. As
stated in the "Probable Impacts" section below, if the Preferred Alternative is not implemented,
the operation of the overall transit network would be impacted. West-of-Hudson travelers would
be especially affected as their commute would likely be more expensive and time-consuming,
and may involve additional transfers when compared to their former PATH commute. It is
anticipated that the No Action condition would result in travel patterns similar to those of the
period between September 11, 2001 and the opening of the temporary PATH station. This
analysis draws upon that period as a basis for assessing the No Action condition.

B. METHODOLOGY

The analyses begin with a description of transit services that were available both pre- and post-
September 11, 2001. Transit services, including local/express buses, commuter rail, NYCT
subways, and trans-Hudson ferries, are reviewed in terms of frequency and service area.
Historical ridership data are also compared and analyzed. The current and historical, or "existing
conditions," service and ridership information are then compared to the expected system
operations and ridership once the Preferred Alternative would open in 2009, and to the
Terminal's 2025 design year.

A line-haul analysis is included for NYCT subway lines operating in the WTC area, comparing
the average passenger load of each subway car to its corresponding guideline and maximum
capacities. The arrival load represents the volume on board as a train enters a station while the
leave load compares the volume to the capacity of a train as it departs.

The evaluation of potential subay line-haul impacts indicates the extent to which crowding
may occur. Generally, any increase in load levels that remains within the guideline capacity is
not considered substantial. Projected increases to a build condition that exceeds guideline
capacity may be considered adverse if the project generates five or more passengers per car.

Based on a comparison of PATH ridership estimates to pre-September 11, 2001 conditions, it is
not anticipated that the Preferred Alternative would generate substantial new riders at subway
stations or on local buses or ferries. Furthermore, the Preferred Alternative would generate fewer
riders on these services than the No Action Alternative. Therefore, this chapter provides a
qualitative assessment of the project's effects on subway station operations, local bus service,
and ferries.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

NYCT SUBWAY SER VICE

The majority of commuters accessing the WTC area used the NYCT subway system. Figure 8C-
1 provides a pre-September 11, 2001 map of the NYCT subway system in the WTC area.

Table 8C-1 presents subway station usage for May 2001 for the five subway stations nearest the
WTC site. Turnstile registrations, which are recordings of the number of people entering the
system through each turnstile, are the most comprehensive source of data on subway ridership at
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Station

Cortlandt Street
Chambers Street
Cortlandt Street

Fulton Street/Broadway-
Nassau

Chambers Street/
WTC/Park Place

Total

Source: New York

Routes

1,9

1,2,3,9

N, R

A, C, J, M, Z, 2,3,4,5

A, C, F, 2,3
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the station level. Although turnstile registrations provide a fair estimate of passenger boardings
by station and time of day, comparable data is not available for passengers exiting each station.
However, the patterns and magnitude of passenger flows can be assumed to be approximately
the same during the morning peak period as during the evening peak given the high proportion
of all trips that are related to commuting to work during the peaks. Thus, for example, according
to Table 8C-1, 9,575 passengers entered the Cortlandt Street (1 and 9) Station between 4 PM and
7 PM, and approximately the same number of passengers would be expected to have exited the
same station during the morning peak period.

Table 8C-1
Pre-September 11, 2001 (May 2001) Average Weekday

Subway Turnstile Registration
Time Period

6AM-9AM 4PM-7PM	 24 Hour

	

1,569	 9,575	 19,446

	

1,219	 5,880	 17,432

	

3,391	 11.764	 27.650

	

3,090	 33,215
	

65,941

	

3,949	 28,742
	

62,713

	

13.218	 89.176
	

193,182

A subway line haul analysis was performed for the WTC Memorial and Redevelopment Plan
Generic Environmental hnpact Statement (GElS), using the CEQR Technical Manual guidelines
for subway capacity, with ridership and subway data provided by NYCT. Volume to capacity
(v/c) ratios were calculated for each subway line for the AM peak hour (8AM to 9AM). As
shown in Table 8C-2, the southbound 5 train at Fulton Street operated above capacity with
entering station v/c ratios of 1.36. The other subway lines that served the WTC area, including
the 1 and 9 trains at Cortlandt Street, the N and R trains at Cortlandt Street, and the E train at
WTC, operated well below capacity. The northbound 1 and 9 trains and the northbound 4 train
had slightly higher leaving station v/c ratios compared with entering station v/c ratios, an
indication that there was some reverse commuting from Lower Manhattan (i.e. passengers
transferring from PATH and ferries).

LOCAL BUS SERVICE

The roles of local buses are to serve the immediate Lower Manhattan area and to connect it with
various parts of Manhattan to the north and Downtown Brooklyn. Local bus routes are designed
to collect and distribute passengers throughout the service area. All local bus routes operated
during the weekdays and most provided weekend service. All public local bus routes were
operated by NYCT and provided extensive service throughout Lower Manhattan. NYCT
operated 12 local bus routes in Lower Manhattan including the Ml, Ml Limited, M6, M9, M 1
(South Ferry), MiS Limited (South Ferry), MiS (City Hall/Park Row), MiS Limited (City
Hall/Park Row), M20, M22, M103, and B51.
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Table 8C-2
Pre-September 11, 2001 (May 2001) Subway Line-Haul for WTC Area Stations

Peak Hour	 Arrival Load	 Leave Load

	

Station	 Route	 Direction	 Capacity	 Volume	 V/C	 Volume	 V/C

Cortlandt Street	 1/9	
Northbound	 16,800	 2,439	 0.15	 2,838	 0.17

	

Southbound	 20,400	 4,006	 0.20	 2,695	 0.13

2	
Northbound	 12,000	 6,659	 0.55	 5,671	 0.47

Park Place	
________ Southbound	 15,600	 8,099	 0.52	 6,042	 0.39

3	
Northbound	 9,720	 5,126	 0.53	 3,687	 0.38

	

Southbound	 11,880	 6,128	 0.52	 4,692	 0.39

4	
Northbound	 18,000	 12,575	 0.70	 12,874	 0.72

Fulton Street	
_______ Southbound	 16,800	 12,292	 0.73	 8,577	 0.51

5	
Northbound	 13,200	 8,974	 0.68	 8,768	 0.66

	

Southbound	 8,400	 11,400	 1.36	 7,159	 0.85

A	
Northbound	 32,400	 20,902	 0.65	 13,162	 0.41

	

Broadway 	 Southbound	 5,400	 4,150	 0.77	 3,603	 0.67

	

Nassau	
C	

Northbound	 11,520	 4,335	 0.38	 2,860	 0.25

	

Southbound	 8,640	 529 1 0.06	 373	 0.04
World Trade	

E	
Northbound	 21,600	 0	 0.00	 714	 0.03

	

Center 	 Southbound	 21,600	 6,784	 0.31	 0	 0.00

N	
Northbound	 14,080	 3,197	 0.23	 1,730	 0.12

Cortlandt Street 	
Southbound	 21,120	 1,372	 0.06	 885	 0.04

R	
Northbound	 12,320	 2,499	 0.20	 1,521	 0.12

	

Southbound	 19,360	 666	 0.03	 235	 0.01
Source: WTC Memorial and Redevelopment Plan Generic Environmental Impact Statement (GElS).

Since local buses operated with relatively short headways (less than 10 minutes) and made many
stops, service was frequent throughout Lower Manhattan, particularly during weekday morning
and afternoon peak periods. All local bus routes in the study area started/terminated in Lower
Manhattan and connected with destinations in Midtown and Upper Manhattan with the
exception of the B51, which operated between Lower Manhattan and Downtown Brooklyn via
the Manhattan Bridge. The busiest local bus route in Lower Manhattan (and New York City)
was the M15 (including limited-stop service), which typically served over 65,000 riders on an
average weekday. The MiS was also the only bus route with two different terminal points in
Lower Manhattan (South Ferry and Park Row/City Hall). The M15 and the Ml routes operated
"limited stop" local service that skipped selected bus stops to provide faster service.

The closest local bus service to the WTC site was provided by the Ml from Harlem and M6
from Central Park South. These two bus routes traveled southbound along Broadway to South
Ferry and northbound on Trinity Place/Church Street for their return trips uptown. Other nearby
bus routes east of the WTC site included the MiS (Harlem), M103 (Harlem), and B51
(Downtown Brooklyn) routes, which all terminated at City Hall/Park Row (a 5-10 minute walk
from the WTC site). West of the WTC, three local bus routes provided local service. The M22
traveled between Grand Street/FDR Drive on the Lower East Side via westbound Chambers
Street to the World Financial Center at Vesey Street. On its eastbound trip, the M22 also passed
along City Hall/Park Row. Terminating at Battery Park City were the M20 from Lincoln Center
from the north and the M9 from Union Square, which approached from the south. Both bus
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routes served the WTC site along Route 9A and South End Avenue. A map of each of the
aforementioned local bus routes serving Lower Manhattan is provided in Figure 8C-2. Table
8C-3 presents the pre-September 11, 2001 data provided by NYCT on the average weekday bus
ridership for the total length of these routes. This data was obtained from the Urban Planning
and Transportation Study that was prepared in September 2002 by the Port Authority of New
York and New Jersey (PANYNJ) and the Lower Manhattan Development Corporation (LMDC).

Table 8C-3
Pre-September 11, 2001 Average Weekday Local Bus Ridership

Route	 Ridership

MI & MI Limited	 19,080
M6	 7,198
M9	 5,015

M15 (all variations)	 65,385
M20	 5,150
M22	 3,927

M103	 15,402
B51	 927

Total	 122,084

Source: Lower Manhattan and the World Trade Center Site: Urban Planning and
Transportation Study (PANYNJ and LMDC, September 2002)

EXPRESS B US SER VICE

The role of express bus service in the study area is to serve commuters from communities
generally outside of Manhattan, and to transport them to and from Lower Manhattan. A total of
36 express bus routes operated between Lower Manhattan and various parts of New York City
(mostly the outer boroughs). These express bus routes operated on a limited schedule (usually
during the morning and evening peak periods) and were designed to bring commuters from
distant locations into Lower Manhattan in a quick and efficient manner. New York express bus
routes utilized one of three travel corridors within Lower Manhattan—Broadway/Church Street,
Route 9A, or Water Street.

NYCT operated the majority of New York City express bus routes to and from Lower
Manhattan, including 20 routes from Staten Island and three routes each from Manhattan and
Brooklyn. To many Staten Island commuters, these routes provided the only direct transit
service to Manhattan other than the Staten Island Ferry. Staten Island express bus service was
operated solely by NYCT and included the X3 and X4 buses, which terminated on Murray Street
in Battery Park City; the X8, which terminated on Frankfort Street; the X1 1, X12A, X16, X17A
and X19 buses, which terminated on Worth Street and Broadway; the X13, X15, X18 and X20
buses, which terminated on Water Street and Broad Street; and the Xl, X6, X7, X9, XlO, X1213,
X14 and X17C buses, which stopped in Lower Manhattan but terminated elsewhere. NYCT also
operated three express buses, X25, X90, and X92, to Lower Manhattan from Manhattan's East
Side and three express routes from Brooklyn, the X27, X28 and X29.

There were ten other New York City express bus routes subsidized by the New York City
Department of Transportation (NYCDOT) and operated by private bus companies. Command
Bus Company operated five bus routes from Brooklyn (BM1, BM2, BM2S, BM3 and BM4).
Queens Surface Corp. and Triborough Coach Lines each operated two bus routes from Queens
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(QM1, QM1A, QM1 1 and QM24W). Liberty Lines Express operated one bus route from the
Bronx (BxM1 8). A map of the express bus routes serving Lower Manhattan is provided in
Figure 8C-3. Table 8C-4 presents the average weekday ridership for NYCT and NYCDOT
subsidized express bus routes for pre-September 11, 2001.

Table 8C-4
Pre-September 11, 2001 Average Weekday Express Bus Ridership

Bus Route 	 Ridership
NYCT (Staten Island Routes) 	 Xl	 6,352

	

X3	 972

	

X4	 1,301

	

X6	 1,124

	

X7	 1,218

	

X8	 1,587

	

X9	 874

	

X10	 3,362

	

XII	 966

	

X12	 2,212
X13/X14	 1,402

	

X15	 2,005

	

X16	 468
XI7A&XI7C	 3,807

	

X18	 605

	

X19	 1,356

	

X20	 -	 201

	

Total	 -	 29,812
NYCT (Manhattan Routes) 	 X25	 147

	

X26	 No service

	

X90	 714

	

X92	 765

	

Total	 1,626
NYCT (Brooklyn Routes)	 X27	 3,963

	

X28	 4,141

	

X29	 657

	

Total	 8,761
Command Bus	 BMI	 2,459

	

BM2	 2,166

	

BM3	 1,872

	

BM4	 1,057

	

Total	 7,554
NYCDOT Franchise (Queens)	 QMI/IA	 1,888

	

QMII	 739
QM24W	 462

	

Total	 3,089
Liberty Lines Express	 BxM18	 335

Total Express Bus	 51,177
Source: Lower Manhattan and the World Trade Center Site. PANYNJ and LMDC Urban Planning

and Transportation Study (Beyer Blinder Belle, September 2002)

Although of lesser importance due to the volume of riders and frequency of operations, it should
also be noted that NJ Transit operated two commuter bus routes (120 and 134), Westchester
County Bee-Line operated one route (BXM4C), ten privately operated express bus routes served
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suburban New Jersey communities, and two routes served Pennsylvania with Manhattan-bound
morning peak period weekday service and outbound service during the evening peak period.

NEW JERSEY TRANSIT COMMUTER RAIL

Although NJ Transit commuter rail did not directly serve Lower Manhattan, many of its
passengers used it in conjunction with PATH to do so. Prior to September 11, 2001, NJ Transit
commuter rail passengers destined for Lower Manhattan would transfer to PATH service at
either Newark or Hoboken depending on their particular line. Passengers on the Northeast
Corridor, Raritan Valley, or North Jersey Coast Lines would transfer at Newark, while all other
lines would transfer at Hoboken.

TRANS-HUDSON FERRIES

Prior to September 11, 2001, trans-Hudson ferry service was a small but growing part of the
transportation network in Lower Manhattan consisting of almost 17,000 average weekday
passengers. Table 8C-5 provides a listing of the various trans-Hudson ferry routes that served
Lower Manhattan prior to the events of September 11, 2001. Table 8C-5 also indicates the
average weekday ridership for each of these ferry routes.

Table 8C-5
Pre-September 11, 2001 Trans-Hudson Ferry Routes to Lower Manhattan

Average
Weekday

Manhattan Landing	 New Jersey Landing	 Operator	 Ridership
Colgate (Jersey City, NJ) 	 1,572

World Financial	 Harborside (Jersey City, NJ)	
NY Waterway	

1,478
Center	 Hoboken (NJ Transit Terminal) 	 8,970

Liberty Harbor Marina________________ 	 258
North Cove Marina	 Liberty Landing Marina	 Liberty Park Water Taxi	 545

Atlantic Highlands, NJ 	 Seastreak	 500
Highlands, NJ	 Seastreak	 777

Pier 11	 Highlands, NJ	 New York Fast Ferry 	 791
Port Imperial (Weehawken, NJ)	 NY Waterway	 1,194

Port Liberte, NJ	 NY Waterway	 835
Total Average Weekday Ridership	 16,920

Source: Lower Manhattan and the World Trade Center Site: PANYNJ and LMDC Urban Planning and
Transportation Study (Beyer Blinder Belle, September 2002)

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

This section presents an overview of the various changes that were imposed on the WTC-area
transit facilities and services due to the September 11, 2001 terrorist attacks. With the exception
of the trans-Hudson ferries, the conditions described below do not reflect those after the
temporary WTC PATH station was opened in November 2003. Following its opening, travel
patterns to Lower Manhattan have begun to return to pre-September 11, 2001 conditions.
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NYCT SUBWAY SERVICE

The NYCT subway system changed substantially as a result of September 11, 2001. Due to the
destruction of the WTC concourse, which had been the principal point of access to the local
Eighth Avenue (E) Subway Line WTC Station and the Broadway (N and R) Line's Cortlandt
Street Station, these station facilities were immediately closed. Both of these subway stations
were reopened, however, during the first half of 2002.

In addition, a portion of the Seventh Avenue Line (1 and 9) tunnel that traversed a portion of the
WTC site was destroyed, severing the line and eliminating all service south of Chambers Street.
Prior to the reconstruction and reopening of the damaged tunnel in September 2002, service
along the entire Broadway Line was radically affected. Because of the need to continue to
operate local service north of Chambers Street and the physical inability to turn back local trains
at or south of Chambers Street, service was reconfigured to operate Seventh Avenue local trains
through to Brooklyn. The 1 train operated as an all-stop local from the Bronx to New Lots
Avenue, Brooklyn. The 9 train, which had previously provided rush-hour skip-stop service with
the 1 train north of 137th Street, was discontinued. The 2 train retained its route, but operated as
a local in Manhattan. The 3 train operated express between East 148th Street in Harlem to 14th
Street. The resulting service provided considerably less express service in Manhattan and no
connecting Manhattan express service from Brooklyn. Subway service at the southernmost
stations in Manhattan on other subway lines, including the Eighth Avenue Express and
Broadway Local lines, were increased to compensate in part for the loss of 1 and 9 service.
Figure 8C-4 shows these NYCT subway system changes following September 11, 2001.

Since the reopening of the damaged 1 and 9 subway tunnel in September 2002, subway service
along this Seventh Avenue Line has returned to pre-September 11, 2001 levels.

Table 8C-6 provides an overview of the average weekday subway ridership, measured in
turnstile registrations, for May 2002. Subway ridership decreased substantially at the five
stations that served the WTC site.

Table 8C-6
Post-September 11, 2001 (May 2002) Average Weekday

Subway Turnstile Registration
Change (May 2001 to May

Time Period	 2002) 24-Hour Total
Station	 6-9 AM 4-7 PM 124 Hours Ridership 	 Percent

Cortlandt Street (1/9)	 0	 0	 0	 -19,466	 -100.0%
Chambers Street (1/2)	 955	 4,339	 14,001	 -3,431	 -19.7%
Cortlandt Street (N/R)	 0	 0	 0	 -27,650	 -100.0%

Fulton St./B'way-Nassau St.
2,277	 30,163	 62,616	 -3,325	 -5.0%(1,2,4,5, A,_C,_J,_M,_Z)

Chambers St.-WTC/Park P1.
1,380	 14,202	 33,705	 -29,008	 -46.3%(1, 2, A,_C,_F)

Total 4,612 48,704 110,322
Ridership Change (May 2001 to May 2002) -8,606 -40,472 -82,860

Percent Change (May 2001 to May 2002) -65.1% -45.4% -42.9%

Source: New York City Transit
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Table 8C-7 summarizes the post-September 11, 2001 subway line haul results for the six subway
stations in the vicinity of the WTC site for 2003. Due to the loss of employment in and reduction
of commuter trips to Lower Manhattan, subway ridership and passenger distribution to the area's
subway stations have altered. For the most part, line-haul levels at affected stations were lower
than pre-September 11, 2001.

Table 8C-7
Post-September 11, 2001 (May 2002) Subway Line-Haul for WTC Area Stations

	

Total	 Trains	 Trains
Peak Hour	 Entering Station	 Leaving Station

	

Station	 Route	 Direction	 Capacity Volume I V/C	 Volume	 V/C

Cortlandt Street 	 1/9	
Northbound	 Station closed following September 11, 2001

	

Southbound	 Station closed following September 11, 2001

2	
Northbound	 10,800	 6,149	 0.57	 5,614	 0.52

Park Place 	
Southbound	 13,200	 8,077	 0.61	 7,188	 0.54

3	
Northbound	 9,720	 3,897	 0.40	 3,121	 0.32

	

Southbound	 10,800	 4,883	 0.45	 3,856	 0.36

4	
Northbound	 15,600	 9,574	 0.61	 10,603	 0.68

Fulton Street 	
Southbound	 15,600	 9,092	 0.58	 6,939	 0.44

5	
Northbound	 13,200	 7,165	 0.54	 7,681	 0.58

	

Southbound	 14,400	 8,963	 0.62	 6,320	 0.44

A	
Northbound	 32,400	 16,979	 0.52	 11,338	 0.35

	

Broadway 	 Southbound	 16,200	 4,844	 0.30	 4,279	 0.26

	

Nassau	
C	

Northbound	 11,520	 3,446	 0.30	 2,325	 0.20

	

Southbound	 8,640	 457	 0.05	 319	 0.04
World Trade	

E	
Northbound	 21,600	 0	 0.00	 83	 0.00

	

Center 	 Southbound	 21,600	 4,774	 0.22	 0	 0.00

N	
Northbound	 12,320	 2,442	 0.20	 1,726	 0.14

Cortlandt Street 	
Southbound	 10,560	 72	 0.01	 29	 0,00

R	
Northbound	 12,320	 1,794	 0.15	 1,421	 0.12

	

 Southbound -A_15,840	 835	 0.05 1	 445	 0.03
Source: WTC Memorial and Redevelopment Plan Generic Environmental Impact Statement (GElS).

UPTO WNPA TH LINES

Following the destruction of the WTC PATH Terminal on September 11, 2001, many
commuters diverted to PATH's Midtown Manhattan routes. Once in Manhattan, these
passengers connected to NYCT subways to reach destinations in Lower Manhattan. As a result,
ridership at PATH's Christopher Street Station doubled from approximately 4,000 to 8,000 daily
riders.

As a direct result of the dramatic increase in passengers exiting the Christopher Street PATH
station in the morning, which has only one entry/exit location and narrow platforms, PANYNJ
barred passengers from entering this station on weekdays from 7:00 to 9:45 AM. In addition,
trains operating from Journal Square and Hoboken to 33rd Street did not stop at Christopher
Street on weekdays from 4:30 to 7:00 PM.
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Following September 11, 2001, NYCT's 12 local bus routes, which included the Ml, Ml
Limited, M6, M9, M15 (South Ferry), M15 Limited (South Ferry), MiS (City Hall/Park Row),
MiS Limited (City Hall/Park Row), M20, M22, M103 and B51, continued to operate, albeit with
some modifications to route and stop locations due to WTC-related street closings. Figure 8C-5
provides a map of these local bus routes following September 11, 2001.

The collective total ridership along the total length of these routes did not change substantially
following September 11, 2001. Specific ridership data for the Lower Manhattan portion of these
routes are not available, however. Table 8C-8 presents a comparison of pre- and post-September
11, 2001 average weekday bus ridership for the total length of these local routes.

Table 8C-8
Pre- and Post-September 11, 2001 Average Weekday Local Bus Ridership

Pre-September	 Post-September
Route	 11,2001	 11, 2001	 Percent Change

Ml & Ml Limited	 19,080	 18,920	 -0.8%
M6	 7,198	 7,089	 -1.5%
M9	 5,015	 4,114	 -18.0%

M15 (all variations)	 65,385	 65,422	 0.1%
M20	 5,150	 6,172	 19.8%
M22	 3,927	 3,679	 -6.3%

M103	 15,402	 15,733	 2.2%
B51	 927	 898	 -3.1%

Total	 122,084	 122,027	 -0.1%
Source: Lower Manhattan and the World Trade Center Site: PANYNJ and LMDC Urban

Planning and Transportation Study

EXPRESS B US SER VICE

Express bus service continues to operate much as it did prior to September 11, 2001. In addition
to routing changes and bus stop relocations in Lower Manhattan due to street closings, the only
other changes to NYCT express bus service involved the elimination of the X14 route from
Staten Island and the implementation of a new route (X26) between Penn Station-New York and
Battery Park City. Figure 8C-6 provides a map of the NYCT and NYCDOT-subsidized express
bus routes following September 11, 2001.

Table 8C-9 presents a comparison of pre- and post-September 11, 2001 average weekday
ridership for NYCT and NYCDOT-subsidized express bus routes. As shown, ridership fell on
the majority of these routes. Overall, express bus ridership decreased by about 2 percent.

Express bus ridership to Lower Manhattan decreased about 3 percent in total on the express bus
services provided by NJ Transit (120 and 134), Westchester County Bee-Line (BXM4C), and
the privately operated express bus routes serving suburban New Jersey (11 routes) and
Pennsylvania (two routes), despite the addition of one new route provided by Academy Bus
between Hoboken and Lower Manhattan.
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Table 8C-9
Pre- and Post-September 11, 2001 Average Weekday Express Bus Ridership

	

Pre-	 Post-
September	 September	 Percent

Bus Route 	 11, 2001	 11, 2001	 Change

NYCT (Staten Island Routes) 	 Xl	 6,352	 6,003	 -5.5%

	

X3	 972	 769	 -20.9%

	

X4	 1,301	 1,263	 -2.9%

	

X6	 1,124	 1,023	 -9.0%

	

X7	 1,218	 990	 -18.7%

	

X8	 1,587	 1,577	 -0.6%

	

X9	 874	 842	 -3.7%

	

X10	 3,362	 3,289	 -2.2%

	

XII	 966	 944	 -2.3%

	

X12	 2,212	 2,159	 -2.4%
X13/X14	 1,402	 1,458	 4.0%

	

XIS	 2,005	 1,653	 -17.6%

	

X16	 468	 510	 9.0%

	

XI 7A &	 XI 7C	 3,807	 4,752	 24.8%

	

XI8	 605	 674	 -5.1%

	

X19	 1,356	 1,215	 -10.4%

	

X20	 201	 111	 -44.8%

	

Total	 29,812	 29,132	 -2.3%
NYCT (Manhattan Routes) 	 X25	 147	 25	 -83.0%

	

X26	 No service	 189	 100.0%

	

X90	 714	 594	 -16.8%

	

X92	 765	 483	 -36.9%

	

Total	 1,626	 1,291	 -20.6%
NYCT (Brooklyn Routes)	 X27	 3,963	 4,242	 7.0%

	

X28	 4,141	 4,426	 6.9%

	

X29	 657	 717	 9.1%

	

Total	 8,761	 9,385	 7.1%
Command Bus	 BMI	 2,459	 2,448	 -0.5%

	

BM2	 2,166	 1,981	 -8.5%

	

BM3	 1,872	 1,852	 -1.1%

	

BM4	 1,057	 1,013	 -4.2%

	

Total	 7,554	 7,294	 -3.4%
NYCDOT Franchise (Queens) 	 QM1/IA	 1,888	 1,811	 -4.1%

QM1I	 739	 605	 -18.1%

QM24W	 462	 294	 -36.4%

	

Total	 3,089	 2,710	 -12.3%
Liberty Lines Express	 BxMI8	 336	 333	 -0.6%

Total Express Bus	 51,177	 50,145	 -2.0%

F-
Urce: Lower Manhattan and the World Trade Center Site: PANYNJ and LMDC Urban Planning and

Transportation Study
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NJ TRANSIT COMMUTER RAIL

Following the events of September 11, NJ Transit commuter rail services to New York City
increased by approximately 30 percent, requiring additional trains on its routes serving New
York's Penn Station. Although this additional capacity could accommodate the demand
generated by the absence of PATH service to Lower Manhattan, it precluded certain service
enhancements planned for the NJ Transit system.

For example, NJ Transit completed construction of the Secaucus Transfer, which provides a link
between the Northeast corridor line serving Penn Station and the Main and Bergen County lines
that serve Hoboken. Prior to its opening, passengers on several NJ Transit commuter rail lines
would travel to Hoboken and then connect to PATH trains or ferries to access Midtown
Manhattan. With the Secaucus Transfer, these passengers can now connect to Penn Station-
bound commuter trains, resulting in a shorter commute time. Although the project was
completed in summer of 2003, its full opening was delayed until the opening of the temporary
WTC PATH station because NJ Transit could not support the increased ridership associated both
with diverted PATH passengers and the Secaucus Transfer.

TRANS-HUDSON FERRIES

Following the events of September 11; 2001, demand for ferry service between New Jersey and
the WTC area increased by about 164 percent to almost 45,000 average weekday riders, using
June 2002 ridership totals. Ferry operators rushed to respond to this demand by implementing
increased peak hour service and new routes. To provide for these new services, ferry operators
placed orders for over 20 new vessels, and chartered numerous fishing, whale watching, and
sightseeing boats to augment capacity in the interim.

Table 8C-10 provides a list of the post-September 11, 2001, trans-Hudson ferry routes serving
Lower Manhattan. In addition, Table 8C-10 indicates the average weekday ridership for each of
these ferry routes and the percent change for each route from pre-September 11, 2001 levels.

Immediately following September 11, 2001, the World Financial Center ferry terminal was
closed to the general public, and the Colgate, Harborside, Hoboken, and Liberty Harbor Marina
services using this facility were rerouted to Pier 11 on the East River. The World Financial
Center ferry terminal continued to play a key role by accommodating special charter ferries that
provided the only access to the New York Mercantile Exchange in the weeks after it reopened
on September 17th. This role expanded throughout the fall as other firms located at the World
Financial Center contracted similar charter services for their employees.

With most ferry services between New Jersey and Lower Manhattan consolidated at Pier 11, the
capacity of this terminal was soon proved inadequate for the high level of demand. Between
September 11 and September 17, 2001, two additional barges were installed bringing the total
number of slips at this facility to ten, but severe crowding continued.

In response, PANYNJ developed a new ferry terminal adjacent to Pier A on the west side of
Battery Park. This facility consisted of a barge with a covered passenger waiting area and six
slips. On November 5, 2001, all NY Waterway ferries from Hoboken and Harborside were
diverted from Pier 11 to Pier A, as were the ferries serving the Liberty Landing Marina. This
shortened the length of these routes, thereby reducing travel times and allowing an increase in
service frequency. Limited service to the World Financial Center terminal from Hoboken South
and Colgate was also restored at this time.
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Table 8C-10
Comparison of Pre- and Post-September 11, 2001 (June 2002) Trans-Hudson

Ferry Ridership to Lower Manhattan
Manhattan	 Net Change

Landing	 New Jersey Landing	 Operator	 Riders	 Percent
World Financial	 Colgate (Jersey City, NJ)	 4,626	 194%

Center	 Harborside (Jersey City, NJ) 	 0	 -100%
Hoboken (NJ Transit Terminal) 	 6 924	 -23%NY Waterway

	

Liberty Harbor Marina	 0	 -100%
	Pier 11 Shuttle Service	 86	 N/A

Port Imperial (Weehawken, NJ) 	 0	 N/A
North Cove	

Liberty Landing Marina	 Liberty Park Water	
0	 -100%Marina 	 Taxi

Pier A	 Colgate (Jersey City, NJ) 	 NY Waterway	 2,423	 N/A
Hoboken (NJ Transit Terminal) 	 NY Waterway	 9,774	 N/A

	

Liberty Landing Marina	 Liberty Park Water	
472	 N/ATaxi

Pavonia/Newport (Jersey City, NJ) 	 NY Waterway	 2,846	 N/A
Pier 11	 Atlantic Highlands, NJ	 Seastreak	 796	 59%

Colgate (Jersey City, NJ)	 NY Waterway	 3,502	 N/A
East River Shuttle Service 	 NY Waterway	 57	 N/A

Highlands, NJ	 New York Fast Ferry 	 764	 -3%
Highlands, NJ	 Seastreak	 1,384	 78%

Hoboken (NJ Transit Terminal) 	 NY Waterway	 6,378	 N/A
Keyport, NJ	 New York Fast Ferry	 152	 N/A

	

Liberty Harbor Marina	 NY Waterway	 1,320	 N/A
Port Imperial (Weehawken, NJ) 	 NY Waterway	 1,748	 46%

Port Liberte, NJ	 NY Waterway	 660	 -21%
South Amboy, NJ	 Seastreak	 634	 N/A

World Financial Center Shuttle	 NY Waterway	 86	 N/A
Total Average Weekday Ridership 	 44,632	 164%

Notes:	 Pier A opened on November 5, 2001.
Source: Lower Manhattan and the World Trade Center Site: PANYNJ and LMDC Urban Planning and

Transportation Study (Beyer Blinder Belle, September 2002)

Prior to the opening of the temporary WTC PATH station, trans-Hudson ferry services were
distributed among three Lower Manhattan facilities: World Financial Center, Pier A, and Pier
11. Ferry service from the Jersey City communities of Colgate and Harborside were
accommodated at Pier 11 on the east side of Manhattan. Colgate ferries also called at the World
Financial Center with Harborside ferries calling at Pier A. Hoboken South ferries provided
service to all three Lower Manhattan landings. The Newport service operated to Pier A
exclusively, while ferries from the Liberty Landing Marina in Jersey City served Pier A and the
North Cove Marina at Battery Park City. The Liberty Harbor Marina ferry served Pier 11. The
ferries from Port Liberte and Port Imperial (Weehawken) continued to call at Pier 11. Direct
service was also provided between Weehawken and the World Financial Center.
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Of the ferry landings in Manhattan, Pier 11 on the East River saw the greatest increase in
demand since September 11, 2001. Using June 2002 ridership data, passengers using this facility
averaged more than 17,600 on a typical weekday, a nearly 300 percent increase over pre-
September 11, 2001 levels. Much of this increase is attributable to the introduction to this
facility of routes serving landings in Jersey City, Hoboken, and South Amboy, New Jersey. The
ferry service to and from NJ Transit's Hoboken Terminal (Hoboken South) was the most heavily
patronized of the services calling at Pier 11 with an average weekday ridership of almost 6,400
passengers, followed by the Colgate, Jersey City, route with 3,500. Both of these routes were
implemented post-September 11, 2001. The ferry service at Port Imperial in Weehawken,
previously the most heavily patronized Pier 11 service, experienced a 46 percent increase in
ridership to about 1,750 passengers. Ridership on Seastreak's Highlands and Atlantic Highlands,
New Jersey, runs also showed marked increases of 78 percent and 59 percent, respectively.
Contrary to this trend has been the Port Liberte service, which experienced a 21 percent decrease
in ridership from pre-September 11, 2001 levels.

When the temporary WTC PATH station reopened in November 2003, trans-Hudson ferry
ridership decreased substantially. In response to this drop in demand, the Pier A ferry landing in
Lower Manhattan was decommissioned and several ferry routes were discontinued. Figure 8C-7
provides a map of current trans-Hudson ferry service routes.

As shown in Table 8C-1 1, ridership on an average weekday during this period was 27,197
passengers. This was approximately a 61 percent decrease from ridership levels experienced in
June 2002, prior to the opening of the temporary WTC PATH station. However, when compared
to pre-September 11, 2001 ridership levels of 16,920 average weekday passengers, this was an
increase of almost 61 percent despite the fact that lower ridership levels are typical of ferries
during the winter months when the most recent data was obtained.

Table 8C-11
Trans-Hudson Ferry Ridership with Temporary PATH Service (January 2004)
Manhattan Landing	 New Jersey Landing	 Average Weekday Ridership

World Financial Center 	 Colgate (Jersey City, NJ) 	 2,520
Hoboken (NJ Transit Terminal)	 4,759
Port Imperial (Weehawken, NJ)	 363

North Cove Marina	 Liberty Landing Marina	 646
Pier 11	 Atlantic Highlands, NJ 	 872

Colgate (Jersey City, NJ) 	 1,609
Highlands, NJ	 1,184

Belford, NJ	 2,021
Hoboken (NJ Transit Terminal) 	 7,191

Newport, NJ	 826
Liberty Harbor Marina 	 1,605

Port Imperial (Weehawken, NJ)	 1,547
Port Liberte, NJ	 753

South Amboy, NJ	 660

Harborside (Jersey City, NJ) 	 641

Total Average Weekday Ridership 	 27,197

Note:	 Data represents average weekday ridership from January 5, 2004 through January 9, 2004.
Source: New York City Department of Transportation, Office of Private Ferries (January 2004)
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D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

During the construction period of the Preferred Alternative, other transit projects would be under
development in the study area, including the Fulton Street Transit Center, South Ferry Terminal,
and Cortlandt Street Station. It is expected that these projects would open prior to or concurrent
with the Permanent WTC PATH Terminal such that all of these facilities would be operational
in 2009. However, a new World Financial Center Ferry Terminal, which is independent of the
Preferred Alternative, is expected to be fully operational in 2005.

PANYNJ is constructing a new ferry terminal at the World Financial Center. Located on the
Hudson River at the foot of Vesey Street, the new terminal will replace the existing, temporary
facility adjacent to the Winter Garden. The new terminal has the capacity to berth a maximum of
five vessels (four end loading and on side loading vessels). The terminal public space is
designed to handle two full boat loads of 400 arriving passengers (800 total) and half a boat load
of departing passengers (200 total) at any given time. The floating terminal will have a fabric
roof, glass walls, restrooms, ticket booth and a concession area. Construction is expected to be
completed by the end of 2005.

NO A CTIONALTERNATIVE

The temporary WTC PATH station was designed to accommodate anticipated passenger
volumes through the construction period, years 2005 to 2008. If the Preferred Alternative is not
undertaken, the temporary WTC PATH station would continue to provide access to Lower
Manhattan for PATH passengers during these years. Therefore, the No Action Alternative would
not impact transit passengers, which include users of local and express buses, commuter rail,
commuter vans, NYCT subways, and ferries, during the construction period.

PREFERRED ALTERNATIVE

The construction of the Preferred Alternative is expected to induce a modest amount of
construction-related roadway traffic to the area above the volume of construction vehicles
associated with the rebuilding of the WTC itself and other projects in the area. This construction
activity may lead to temporary closing, re-alignment, or narrowing of sidewalks and pedestrian
passageways used to access subway station entrances/exits in the immediate area, specifically to
the R and W line's Cortlandt Street Station and the E line's WTC Station. At no time, however,
would any area subway station be completely closed due to construction activities. A
Maintenance and Protection of Traffic (MPT) plan, which would include pedestrian traffic,
would be in place during the construction period. Otherwise, no construction-related impacts are
anticipated for NYCT subway riders or operations.

Construction-related activity may also require the temporary relocation or closing of bus stops
and/or layover locations in the vicinity of the WTC site as well as the closing, re-alignment or
narrowing of sidewalks used to access some bus stops. Construction-related traffic may thus
modestly impact bus operations in the immediate area.

Construction activity associated with the Preferred Alternative is not anticipated to impact ferry
riders or operations.
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OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

In addition to their planning for a Permanent WTC PATH Terminal, PANYNJ is planning to
implement improvements elsewhere on the PATH system as described in Chapter 8, Section A,
"PATH". In addition, other transit agencies are planning projects that will collectively improve
access to, from, and within Lower Manhattan by the 2009 opening year. These current proposals
are described below.

Fulton Street Transit Center

The Fulton Street Transit Center will rehabilitate, reconfigure, and enhance the multilevel
complex of subway stations in the area of Fulton Street, Nassau Street, and Broadway, and will
provide new connections to stations on Church Street. The project will improve platforms,
mezzanines, and connecting corridors, and will provide a new central concourse with an above-
grade presence. The facility has a below-grade concourse connection to NYCT's R and W
station at Cortlandt Street and the Preferred Alternative's lower concourse. The Fulton Street
Transit Center is projected for completion by 2009.

Cortlandt Street Station Reconstruction

MTA will reconstruct the Cortlandt Street Station on the 1 and 9 line, which has been closed
since the terrorist attacks. It is expected that the Cortlandt Street Station will reopen in 2009.

South Ferry Terminal

The MTA will reconstruct the existing South Ferry Subway Station into a new terminal that will
eliminate the physical and operational deficiencies of the existing station, improve reliability of
1/9 service along either line, and improve intermodal connectivity with other transit services in
its vicinity. South Ferry is the southern terminus of the NYCT 1 and 9 subway lines, which serve
the full length of the west side between South Ferry and 242nd Street in the Bronx. The South
Ferry Terminal will consist of two levels: the lower level will contain two transit tracks serving a
single-island platform, and the upper level will house the fare-control mezzanine and a
connection to the Whitehall Street Station of the R and W subway lines. Construction on the
project is anticipated to commence in 2005, with a completion in late 2007.

Hudson-Bergen Light Rail

In 2005, NJ Transit plans to open Minimum Operating Segment (MOS) 2 of the Hudson-Bergen
Li ght Rail system. This segment will extend service from Hoboken Terminal to the Tonnelle
Avenue Park-and-Ride in North Bergen, New Jersey. NJ Transit and FTA are also preparing an
Environmental Impact Statement for MOS3 of the HBLR, which would extend service south in
Bayonne from 22nd Street to 8th Street and north from Tonnelle Avenue to a terminus in
Tenafly. It is anticipated that the MOS3 will be completed before 2025.

The HBLR has transfers to the PATH system at Hoboken and Exchan ge Place. As the
expansions are completed, it is anticipated that some commuters would use HBLR and PATH
for their travel to Lower Manhattan. It is expected that these commuters would primarily divert
from private automobiles or from NJ Transit commuter rail and buses. As noted in Chapter 8,
Section A, "PATH," the PATH ridership projections include these potential diversions.
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NO ACTIONALTERNA TIVE

If the Preferred Alternative is not constructed, it is expected that the temporary WTC PATH
station presently operating would continue service in the opening year. Although its current
transit connections would be retained, it is not expected that the temporary station would be
directly linked to the reconstructed Cortlandt Street Station (1 and 9 line) or the completed
Fulton Street Transit Center.

PREFERRED ALTERNATIVE

No impacts to transit riders or operations (subway, bus, or ferry) are expected once the Preferred
Alternative is fully operational in 2009. The Preferred Alternative is not expected to induce
PATH ridership beyond levels that would have occurred had the terrorist attacks not happened.
Therefore, this alternative would not generate additional unforeseen ridership on NYCT
subways, local or express bus service, NJ Transit commuter rail, or trans-Hudson ferries from
transferring PATH riders.

The Preferred Alternative would provide greater passenger capacity than the temporary WTC
PATH station currently in service, comparable to the former WTC PATH Terminal. This
additional PATH capacity would serve to alleviate crowding on complementary transit services
such as trans-Hudson ferry and bus service and downtown-bound subway service from Penn
Station-New York.

The Preferred Alternative would provide weather-protected and ADA-compliant pedestrian
connections between the PATH rail system, the NYCT subway system, and to area buildings,
and would provide more convenient access to trans-Hudson ferries.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

Transportation and transit infrastructure, in particular, are a key component of the
redevelopment plans for Lower Manhattan. Several projects are currently being studied or
planned that would improve existing facilities and would provide for new routes to serve the
area. In addition to the projects described above for the construction period and the opening year
as well as PATH system improvements shown in Chapter 8, Section A, "PATH" and above, two
new facilities would be completed by 2025.

Second Avenue Subway

The Metropolitan Transportation Authority (MTA) plans to construct a new subway line along
Manhattan's east side from 125th Street to Hanover Square. In the vicinity of the Project Site,
the Second Avenue Subway would follow Water Street with a station located at Fulton Street.
FTA issued a Record of Decision for the Second Avenue Subway in 2004.

JFK Airport Access

LMDC, MTA, PANYNJ, and the New York City Economic Development Corporation
undertook a transportation study to identify a feasible rail link that will 1) serve Long Island
commuters by creating a direct connection between Lower Manhattan and the Long Island Rail
Road's Jamaica station, and 2) serve JFK airport passengers by improving the connection
between Lower Manhattan and JFK International Airport. The study identified two leading
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options: Constructing a New Tunnel across the East River, and utilizing the existing MTA-
NYCT's Montague Tunnel which currently serves the M and R subway services. The proposed
Lower Manhattan terminal for this rail service would be connected to the Fulton Street Transit
Center and the Permanent WTC PATH Terminal. The rail access to JFK will be undertaken as a
separate action from this project and will undergo an independent environmental review.

NO A CTIONALTERNA TIVE

By 2025 under the No Action Alternative, the temporary WTC PATH station would close and
service between New Jersey and Lower Manhattan would be suspended. Thus, WTC-bound
PATH passengers would be diverted to other modes of travel. Given this worst case scenario,
153.632 projected weekday WTC PATH Terminal users in design year 2025 would divert to
other modes of public transportation to access Lower Manhattan, and 27,551 passengers would
divert during the AM peak hour. The majority of these commuters would require a more
expensive and time-consuming commute, potentially involving additional transfers, than if the
Preferred Alternative were operational. Table 8C-12 provides projected weekday and AM peak
hour diversions for each available mode of public transportation for the year 2025.

Although current trans-Hudson buses and commuter vans are operating at or near capacity
during peak hours, added capacity may be obtained through the purchase and operation of
additional vehicles, as was noted above for the opening year condition. The impact of these
additional buses and vans to the roadway network are described further in Chapter 8, Section B.

The passenger capacity of ferries may also be increased through the operation of additional boats
or larger boats. Port infrastructure would likely need to be expanded to accommodate the
demand for ferry services.

During the AM peak hour, the NYCT subway system would be required to serve over 11.000
added passengers. As discussed earlier in this section, the subway system contains available line-
haul capacity to accommodate passengers transferring from NJ Transit commuter rail, PABT-
bound buses, and Midtown Manhattan PATH passengers.

Table 8C-12
2025 No Action Alternative: Diversions to Public Transportation without the

Permanent WTC PATH Terminal
Diverted Weekday	 Diverted AM Peak Hour

Mode	 Passenger Trips	 Passenger Trips

Bus to Lower Manhattan	 6,090
Bus to PABT I NYCT Subway	 8-0Bf 	 1,450

Commuter Railroad / NYCT Subway	 29JO	 5,220
Commuter Van	 Lfihl 

Ferry	 5Lfi0I	 10,150

Uptown PATH /NYCT Subway	 2422 

Total	 153.632	 27,551

Notes:	 The 'Diverted Weekday Passenger Trips" are considered conservative estimates since they
are derived using the projected number of trips anticipated for the Permanent WTC PATH
Terminal. Without this investment in public transportation infrastructure, the number of trips
to Lower Manhattan from west-of-Hudson locations would be somewhat less.
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The No Action Alternative, on the other hand, would severely impact NJ Transit commuter rail
services. During the AM peak hour, the system would be required to accommodate an additional
5.220 passengers, in addition to the ridership growth that NJ Transit would have already
experienced. Severe crowding during the AM and PM peak periods would be commonplace.
Train throughput would also be impacted as trains would require longer dwell times for
passengers to board and alight.

In addition, although upgrades are planned for the Ninth Street PATH station, it will not have
adequate capacity to support general system growth if the Preferred Alternative is not
constructed.

PREFERRED ALTERNATIVE

No impacts to transit riders or operations (subway, bus, or ferry) are expected in the design year.
The Preferred Alternative is not expected to induce PATH ridership beyond levels that would
have occurred had the terrorist attacks not happened. Therefore, this alternative would not
generate additional unforeseen ridership on NYCT subways, local or express bus service, NJ
Transit commuter rail, or trans-Hudson ferries from transferring PATH riders.

The Preferred Alternative would provide greater passenger capacity than the temporary WTC
PATH station currently in service, comparable to the former WTC PATH Terminal. This
additional PATH capacity would serve to alleviate crowding on complementary transit services
such as trans-Hudson ferry and bus service and downtown-bound subway service from Penn
Station-New York.

The Preferred Alternative would provide weather-protected and ADA-compliant pedestrian
connections between the PATH rail system, the NYCT subway system, and to area buildings,
and would provide more convenient access to trans-Hudson ferries.

E. MITIGATION

The Preferred Alternative would not adversely impact the operation of other transit service to,
from, and within Lower Manhattan. Since the Preferred Alternative would provide for enhanced
PATH service and improved connectivity to other modes, any impacts to transit service would
be beneficial. Thus, mitigation is not required. 	 *
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Chapter 8, Section D:	 Pedestrians

A. INTRODUCTION

This section describes on-street pedestrian conditions in the vicinity of the World Trade Center
(WTC) site to identify whether the Permanent WTC PATH Terminal would adversely impact
conditions in the area. The analyses that follow provide an overview of existing conditions, both
before and after September 11, 2001, in order to establish a baseline from which future
conditions are developed and can be compared. Pre-September 11. 2001 volumes were used to
evaluate opening year (2009) and design year (2025) impacts. Conditions during the
construction period (2006) are estimated based on current (post-September 11, 2001) activities.

The analyses focus on a pedestrian study area and representative intersections at which increases
in congestion could occur as a result of the Terminal's construction or relocated on-street access
points differing from the pre-September 11, 2001 WTC PATH Terminal. The Preferred
Alternative includes improved pedestrian access for Lower Manhattan with connections to the
World Financial Center and the Dey Street concourse, which would be constructed by the
Metropolitan Transportation Authority (MTA) as part of the Fulton Street Transit Center.

The No Action and Preferred Alternatives, as evaluated in this Environmental Impact Statement
(EIS), account for the numerous development projects planned for Lower Manhattan, including
the World Trade Center Memorial and Redevelopment Plan, Washington Street Urban Renewal
Area, Battery Park City, and other residential and commercial projects. With the exception of the
World Trade Center Memorial and Redevelopment Plan, these projects were planned prior to
September 11, 2001, and they were expected to generate new demand for PATH service.
Projections of PATH ridership in the opening year (2009) and design year (2025) account for
these planned developments, which would occur with or without the Preferred Alternative. Thus,
the Preferred Alternative would not directly induce new PATH riders, exceeding levels that
would have been experienced had the terrorist attacks not occurred. However, the analyses
contained in this section indicate that some crosswalks are adversely impacted in the study area.
These impacts are partially the result of increased activity from projects independent of the
Preferred Alternative, such as the Memorial, a Performing Arts Center, and cultural facilities on
the WTC site, as well as from repositioned access points to the Preferred Alternative. The
impacts can be mitigated by widening crosswalks.

Per the analysis framework prepared for the Lower Manhattan recovery projects, the Preferred
Alternative's potential impacts on pedestrian conditions is based on two baseline conditions. The
first is a pre-September 11, 2001 baseline, which is used to evaluate project-generated impacts in
the opening and design years. The pre-September 11. 2001 baseline is applied under the
assumption that much of the activity in Lower Manhattan lost to the terrorist attacks would be
restored by 2009. For the short-term construction-period analysis, the project's effects are
compared to a baseline network that reflects 2003 conditions. This chapter describes potential
impacts resulting only from the construction of the Preferred Alternative. The cumulative
construction-period effects of PATH and the other Lower Manhattan recovery projects are
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presented in Chapter 15. "Cumulative Effects." Given that the openin g and design years analyses
presented in this chapter assume a baseline condition that included the pre-September 11, 2001
WTC and PATH terminal, the build condition includes the other Lower Manhattan recovery
projects. As such. the 2009 and 2025 analyses are essentiall y a cumulative impacts assessment
for the recovery projects. However, in order to discern the relative effect of the new PATH
Terminal, this chapter identifies the percenta ge of the impact attributed to changes in the on-
street circulation of PATH riders. For those locations at which 50 percent or more of the new
pedestrian volumes would be PATH riders, project-generated impacts are identified and
mitigation measures are proposed.

B. METHODOLOGY

The pedestrian study area, illustrated in Figure 8D-1, includes the intersections that would most
likely be used by future PATH patrons. These intersections include:

• Route 9A (West Street) at Vesey Street (north, south and east crosswalks);
• Route 9A (West Street) at Liberty Street (north, south and east crosswalks);
• West Broadway at Vesey Street (all crosswalks);
• Greenwich Street at Fulton Street (all crosswalks at new intersection);
• Greenwich Street at Cortlandt Street (new midblock crosswalk);
• Greenwich Street at Liberty Street (all crosswalks);
• Church Street at Vesey Street (all crosswalks);
• Church Street at Fulton Street (all crosswalks);
• Church Street at Dey Street (all crosswalks);
• Church Street at Cortlandt Street (all crosswalks); and
• Church Street at Liberty Street (all crosswalks and northwest corner reservoir).

To evaluate potential impacts during the construction period, the analyses compare pedestrian
conditions with and without the Preferred Alternative in 2006. On-street pedestrian volumes in
the construction period include pedestrian counts following September 11, 2001, projected
temporary WTC PATH station riders, and growth in the period following September 11, 2001.
Pedestrian network geometries were collected after September 11, 2001 and the latest Lower
Manhattan construction staging plans were reviewed to model the analyses.

To evaluate potential impacts of the Preferred Alternative during the design year, projected
future conditions are compared to on-street pedestrian conditions before September 11, 2001, the
equivalent condition had the terrorist attacks not occurred. As described above, no new PATH
ridership would be induced by the Preferred Alternative, but possible changes in pedestrian
access patterns for new entry points may create differences in crosswalk flows.

Pedestrian volumes for pre-September 11, 2001 conditions were increased by 0.5 percent per
year for comparison purposes. This rate is commonly applied to estimate background growth for
development projects in Manhattan per methodologies specified in the New York City
Environmental Quality Review (CEQR) Technical Manual (December 2001). Current volumes
of on-street pedestrians are based on counts collected following September 11, 2001. Based on
these survey data, three peak hours were selected for analysis: AM (8:15 AM to 9:15 AM),
midday (12 PM to 1 PM) and PM (5 PM to 6 PM). Pedestrian volume networks were calculated
as a joint effort between the Port Authority of New York and New Jersey (PANYNJ) for this
EIS, and the Metropolitan Transportation Authority (MTA), New York State Department of
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Chapter 8, Section D: Pedestrians

Transportation (NYSDOT), and Lower Manhattan Development Corporation (LMDC) for their
respective EISs to ensure consistency between these closely related projects.

The pedestrian level of service analyses were based on 2000 Highway Capacity Manual (HCM)
procedures, conducted for crosswalk and corner reservoir levels of service at key intersections
that could be affected by the Preferred Alternative.

Crosswalks and street corner conditions are influenced by the effects of traffic signals. Street
corners must be able to provide sufficient space for a mix of standing pedestrians (queued to
cross a street) and circulating pedestrians (crossing the other street or moving around the corner).
The HCM applies a measure of time and space availability based on the area of the corner, signal
timings, and the space used by circulating pedestrians. The total "time-space" available for these
activities is the net area of the corner (in square feet) multiplied by the signal cycle length and
expressed as square feet-minutes. The analysis then determines the total circulation time for all
pedestrian movements at the corner (expressed as pedestrian-minutes). The ratio of net
circulation time-space divided by total pedestrian circulation time provides the level of service
measurement of square feet per pedestrian.

Crosswalk level of service is also a function of time and space. Similar to corner analyses, cross-
walk conditions are expressed as a measurement of the area available (the crosswalk width mul-
tiplied by the width of the street) and the signal timing, which is expressed as square feet-
minutes. The average time required for a pedestrian to cross the street is calculated based on the
width of the street and an assumed walking speed. As per guidance in the CEQR Technical
Manual, a walking speed of 4 feet per second is commonly used for projects in New York City.
The ratio of average crossing time to the time-space available in the crosswalk is the level of
service measurement of available square feet per pedestrian. Additionally, in the first seconds of
the "walk" cycle, the pedestrians queued to cross the street create a surge effect as they begin to
cross. Therefore, the crosswalk level of service analysis incorporates a factor for this "surge" to
estimate worst-case conditions. The level of service analysis also accounts for vehicular turning
movements that pass through the crosswalk. Table 8D-1 summarizes level of service definitions
for crosswalks and corner reservoirs.

For Manhattan, levels of service (LOS) A through D reflect acceptable conditions, while LOS E
and F reflect congested conditions (CEQR Technical Manual, December 2001).

Off-street pedestrian flows were calculated by the PANYNJ Traffic Engineering Department to
design the underground concourses of the Preferred Alternative. It is assumed that these
concourses would be designed to process pedestrians at acceptable levels of service, and are
therefore not analyzed in this EIS. Absent the Preferred Alternative, the WTC Memorial and
Redevelopment would design a pedestrian network with sufficient capacity for pedestrians using
the WTC site.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

Prior to September 11, 2001, the pedestrian crossing network functioned at acceptable levels of
service, with the exception of the Church Street intersections at Vesey, Fulton, Dey, Cortlandt,
and Liberty Streets. These locations contained one or more crosswalks that operated at LOS E or
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Table 8D-1
Pedestrian Level of Service flcfinitinu

Circulation Area
(Square Feet per

	

LOS	 Pedestrian)	 Description

Pedestrians move in desired paths without altering their movements in

	

A	 130+	 response to other pedestrians. Walking speeds are freely selected and
conflicts between pedestrians are unlikely.

Sufficient area is provided to allow pedestrians to freely select walking
speeds, to bypass other pedestrians and to avoid crossing conflicts

	

B	 40-129	 with others. At this level, pedestrians begin to be aware of other
pedestrians and to respond to their presence in the selection of their

walking path.

Sufficient space is available to select normal walking speeds and to

	

C	 24-39	 bypass other pedestrians in primarily unidirectional streams. Where
reverse-direction or crossing movements exist, minor conflicts will

occur and speeds and volume will be somewhat lower.

Freedom to select individual walking speed and to bypass other
pedestrians is restricted. Where crossing reverse-flow movements

	

D	 15-23	 exist, the probability of conflict is high and its avoidance requires
frequent changes in speed and position. The level of service provides
reasonably fluid flow; however, considerable friction and interaction

between pedestrians is likely to occur.
Virtually all pedestrians would have their normal walking speed

restricted, requiring frequent adjustment of gait. At the lower range of
this level of service, forward movement is possible only by shuffling.

E 6-14 Insufficient space is provided for passing of slower pedestrians. Cross-
or reverse-flow movements are possible only with extreme difficulties.
Design volumes approach the limit of walkway capacity, with resulting

stoppages and interruptions in flow.
All walking speeds are severely restricted and forward progress is
made only by shuffling. There is frequent, unavoidable contact with

	

F	 0-5	 other pedestrians. Cross- and reverse-flow movements are virtually
impossible. Flow is sporadic and unstable. Space is more

characteristic of queued pedestrians than of moving pedestrians.

	

Source:	 Transportation Research Board, 2000 Highway Capacity Manual.

F, according to analyses performed for the Fulton Street Transit Center and World Trade Center
Memorial and Redevelopment Plan EISs. Table 8D-2 summarizes the results of the pre-
September 11, 2001 conditions.

The east crosswalk at the intersection of Church at Vesey Streets operated at LOS E in the midday peak
hour and the west crosswalk operated at LOS E in the AM, midday, and PM peak hours. The east
crosswalk at the intersection of Church at Fulton Streets operated at LOS E in the AM, midday and PM
peak hours, and the south crosswalk operated at LOS E in the AM and PM peak hours. The east
crosswalk at the intersection of Church and Dey Streets operated at LOS E in the AM, midday and PM
peak hours, and the north and south crosswalks operated at LOS E in the PM peak hour. The east
crosswalk at the intersection of Church and Cortlandt Streets operated at LOS E in the midday and PM
peak hours. The north crosswalk at Church and Liberty Streets operated at LOS E in the AM and PM
peak hours, the south crosswalk operated at LOS F in the AM peak hour, and the west intersection
operated at LOS F in the AM peak hour and LOS E in the PM peak hour. Heavy commuter, tourist, and
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Table 8D-2
Pre-September 11, 2001 Pedestrian Level of Service

AM Peak	 Midday	 PM Peak
Location	 Hour	 Peak Hour	 Hour

Route 9A (West Street) at Vesey Street (1)
North Crosswalk	 A	 A	 A
East Crosswalk	 N/A	 N/A	 N/A

South Crosswalk	 A	 A	 A
Route 9A (West Street) at Liberty Street (2)

North Crosswalk	 B	 B	 B
East Crosswalk	 N/A	 N/A	 N/A

South Crosswalk	 A	 A	 A
West Broadway at Vesey Street (3)

North Crosswalk	 N/A	 N/A	 N/A
East Crosswalk	 C	 C	 C
West Crosswalk	 B	 B	 B

Greenwich Street at Liberty Street (4)
East Crosswalk	 D	 D	 C

South Crosswalk	 N/A	 N/A	 N/A
West Crosswalk	 B	 B	 B

Church Street at Vesey Street (5)
North Crosswalk	 B	 C	 B
East Crosswalk	 D	 E	 D

South Crosswalk	 C	 C	 C
West Crosswalk	 E	 E	 E

Church Street at Fulton Street (6)
North Crosswalk	 C	 C	 B
East Crosswalk	 E	 E	 E

South Crosswalk	 E	 D	 E
Church Street at Dey Street (7)

North Crosswalk	 D	 C	 E
East Crosswalk	 E	 E	 E

South Crosswalk	 D	 C	 E
Church Street at Cortlandt Street (8)

North Crosswalk	 B	 C	 B
East Crosswalk	 C	 E	 E

South Crosswalk	 C	 D	 C
Church Street at Liberty Street (9)

North Crosswalk	 E	 D	 E
East Crosswalk	 B	 B	 C

South Crosswalk	 F	 C	 D
West Crosswalk	 F	 D	 E

Northwest Corner	 N/A	 I	 N/A	 I	 N/A
Note: Refer to Figure 89-1 for location numbers.
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shopping traffic between the WTC site and points east of Church Street contributed to these conditions.
Other crosswalks along Vesey and Liberty Streets operated with acceptable levels of service.

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

Following September 11, 2001, the pedestrian network functioned at acceptable levels of service due to
the substantially reduced pedestrian activity due to the absence of the WTC and the pre-September 11,
2001 WTC PATH Terminal, with the exception of the Church Street intersections at Vesey and Fulton
Streets. These locations contained one or more crosswalks that operated at LOS E. The events of
September 11, 2001, which destroyed the WTC PATH facility, resulted in a major shift in transit mode
from New Jersey to Lower Manhattan. This demand was temporarily filled between September 12,
2001 and November 22, 2003 by increased feny ridership to Lower Manhattan, increased PATH
ridership to 33rd Street, Christopher Street, and 9th Street Stations with transfers to subways, and
increased NJ Transit ridership with transfers to subways. Table 8D-3 summarizes the LOS analysis for
conditions since September 11, 2001.

The west crosswalk at the intersection of Church and Vesey Streets experienced LOS E in the
PM peak hour, and the east crosswalk at the intersection of Church and Fulton Streets
experienced LOS E in the PM peak hour. Other crosswalks along Church, Vesey, and Liberty
Streets operated at acceptable levels of service. Tourist, shopper, and business interaction
between the temporary WTC site viewing area on Church Street and primary office and subway
destinations to the east of Church Street contributed to these conditions.

The temporary WTC PATH station restored service to Lower Manhattan on November 23, 2003.
Because pedestrian surveys for the post-September 11, 2001 conditions were conducted prior to
the opening of the temporary WTC PATH station, trips directly associated with the facility are
not reflected in the analysis results shown in Table 8D-3. However, future conditions in the 2006
construction period have been adjusted to account for trips to and from the temporary station.

The Route 9A pedestrian overpass at Liberty Street (formerly known as South Bridge) was
destroyed on September 11, 2001 and reconstructed in approximately the same location. The
Liberty Street overpass was reconstructed prior to pedestrian counts and observations conducted
in 2003. The former North Bridge spanning Route 9A, which was located south of 3 World
Financial Center at the Winter Garden, was also destroyed on September 11, 2001. However, the
replacement pedestrian bridge was reconstructed north of 3 World Financial Center and south of
Vesey Street in November 2003, after pedestrian counts and observations were conducted.
Pedestrian conditions crossing Route 9A in the period following September 11, 2001 were
analyzed under November 2003 conditions, which included pedestrian overpasses at Liberty and
Vesey Streets, but did not include temporary WTC PATH station trips. According to
observations, pedestrian levels of service at the overpasses were acceptable in the post-
September 11, 2001 conditions, and included lower volumes than pre-September 11, 2001
conditions. Pedestrian volumes are shown in Appendix C.
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Table 8D-3
Post-September 11, 2001 Pedestrian Level of Service

AM Peak	 Midday	 PM Peak
Location	 I	 Hour	 Peak Hour	 Hour

Route 9A (West Street) at Vesey Street (1)
North Crosswalk	 C	 B	 C
East Crosswalk	 N/A	 N/A	 N/A

South Crosswalk	 A	 A	 A
Route 9A (West Street) at Liberty Street (2)

North Crosswalk
Out of service for other constructionEast Crosswalk	

pedestrians diverted to overpass
South Crosswalk

West Broadway at Vesey Street (3)
North Crosswalk

Out of service for other construction;East Crosswalk	
pedestrians diverted to walkway

West Crosswalk

Greenwich Street at Libert 1Street (4)
East Crosswalk

Out of service for other construction;South Crosswalk	
pedestrians diverted to walkway

West Crosswalk

Church Street at Vesey Street (5)
North Crosswalk	 B	 B	 B
East Crosswalk	 C	 D	 C

South Crosswalk	 B	 B	 B
West Crosswalk	 D	 D	 F

Church Street at Fulton Street (6)
North Crosswalk	 A	 A	 A
East Crosswalk	 D	 D	 E

South Crosswalk	 A	 A	 A
Church Street at Dey S reet (7)

North Crosswalk	 A	 A	 B
East Crosswalk	 C	 D	 D

South Crosswalk	 B	 B	 B
Church Street at Cortlandt Street (8)

North Crosswalk	 A	 B	 B
East Crosswalk	 B	 D	 D

South Crosswalk	 B	 B	 B
Church Street at Liberty Street (9)

North Crosswalk	 B	 B	 C
East Crosswalk	 A	 B	 B

South Crosswalk	 B	 B	 B
West Crosswalk	 B	 C	 B

Northwest Corner	 N/A	 I	 N/A	 N/A
Note: Refer to Figure 8D-1 for location numbers.
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