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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(1) 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 II, 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 HIS 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 nublüsominent neriod 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, lncJu&nQ stinulationsietforth in the Project's Memqrandum of Agreement nursuuntto Section
106 of tkejjaf lena! Historic Preserval -imiket 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, LIJJIJI Floor
New York, NY 10006
(212) 435-5599

Information concerning this document can be obtained from the project website: www.panyr.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 ETA 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 (NIIPA; 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 (IRA).
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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-ear 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 (MTAJNYCT) 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
PATFI'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 MTA/NYCT 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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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 WITHOUTFATH

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
PATFI'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

S-3



Permanent WTC PATH Terminal

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 TEMPORARY PATH SER VICE

To expedite the restoration of PATFI 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 I and 9 underpass, portions of the retail
concourse, and the MTA/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 II, 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 sufficiept level of service to accommodate
future demand. Escalators from the platform to the mezzanine level and from mezzanine level to
the MTA!NYCT I 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 urenared 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 S Trade Center Memorial and
Redevelopment Plan in April 2004, and a Record of Decisionjwas issued hiMn2004.

• Fulton Street Transit Center (FSTC): FTA 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 MTA/NYCT subway station at Cortlandt Street (K
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 Tranportation, 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 yet formall y determineds.Yreferred Alternative for the Route
9A nroiect. The State of New York has recently indicated a preference for the Route 9A At-
Grade Alt atxeA EElS on this nrjeçtAexnected to be nublishe4jp late springor
summer 2005 and select a preferred-alIgmative. This FEIS addresses environmental imnacts
of the ran e of alternatives identified in the Route QKIDEIS±

• South Ferry Terminal: FTA 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. PTA and MTA
published an Environmental Assessment for the South Ferry Terminal in_May2Q0&mx1
Finding of No SignificanLhnpact was issued in Au gust 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 seeping process for this EIS. After careful consideration of these options, three
alternatives were carried forward for further study in the Draft EIS 1UEJ) 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 DEN identified design options for the
Terminal. These design options and their potential environmental effects were described in the
flEa

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.

Eoltowin the mililic comment neriod on the DEIS. FTA and PAt'ffNJselectedapreferred
Alternative for tbvbrmanent W'J'C PATH Terminal. The selected alternat 	 the"Terminal
withoutaLjhertyplaza Connection" with some modifications to reflect curreatul
WTC site as weilas thedesi2n options thatsjfthepmiecL

ALTERNATIVES DEVELOPMENT PROCESS

LOCATIONS PEA SIBJLITYANALYSIS

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 PATH'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 PATFI 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 I 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

PA TH4Train Connection

During the seeping process, public interest groups and local elected officials suggested an
alternative that would connect the PATH system with MTAINYCT'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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Executive Summary

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.

IerznlnaLwij/tjJibertv P&ztConnecuonAlternaflve

described below for the Preferred Alternative. Hw cJtujld include an additional
pedestrian connectionjinder Church

	

Stec 	 WTC site
analysis nresented inthe DEIS showed -IhdAx—Te—rmmaL with

increased missions— and. 	Ievels_4	 s tion as compared to the Preferred
Alternative. In the 	 term the Terminal with aJLib	 zection_wouJddjyjj
tedestrians from street-levelt 	 gdcopppursçybj]Jjetraet from local
busisLnd it would reducejhe availability of open soace within Lihgy1lazafark.

jjginhe public reviewrocess for the.DEIS,_public officials an4coneenied citizens stated that
the Liberty Plaza Connection wtocl4dversel impact
the rebuildin g of Lower Manhattan has beej)Jo revive its retail and	 it I
24-hour community Citizens andgency officialsbeiieiyed tliaflheñjy_ers[on of nedesftians

DESIGNJ)PJLONS CONSIDERED AND ELIMINATED

The DEIS nresented ontions for the design of certainppnjents of tie Permanent WJXIPAIH
TenninaUs Sannin has advanced, certain qomnonents of the oroject have been finalized such
that desi2n ontions could be dropped front further follow des the
options EajouslymseWed and the outcome of the design process that has occurredsince
publication of the DE—IS 

Stand-Alone Terminal

The construction of the Preferred Alternative would i coJycdinatedwith the construction
ckcicmts of the WIC Memorial and Redevcpmnt Plan. However, a Stand-Alone Terminal
p tinmwdeveloned to determine tkQdesinn aadeosUnip]icajpj s ntelements of the WTC
Memorial and Redevç me P. Ho yer. a Record of Decision was issued for the I3'TC
Memorial and Red'elgjitnent Plan. Generic Environmental ImnacUternçnIinflQQ4pd
LMDC has been devejppjg plansior the Memorial and uses on the eastcapof the TC
sitePAflNJ.has been wqrkinclosely with LMDC to co rdinate the sqkgrade infrastuictureto
ensure that the construction of tbtBrefrrrcd. Altei paljye would not nreclude future
MLIQSe.As suchliie Pennajnt WTC PATH Terminal woujil be caordinated with elements
oftWIC Memorial aiRe In me flPlan. However. given that WTC site development
nlans may be delayed or maychanue over time, PANYNJ may_advance catain components of

Terminal elements may be stand-alone to_advance its desian and construction the notential
çironmental effects are noted.
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Route 94Pedestrian Bri4ge

ThAsjgn of the Eerinanent WTC PATH Terminal's connection to the World Financial Center
must btcoordinated with the emative Route 9A Projct. As describesLi&th
DEIS for the PermanenlLWlC PATH Terminal. PANYJ'AJ qonsidered a nedestrian bridee over
Route 9A L as alternatjyeAQ&aWgrade concourse in the event that the relocation of utilities
bneath Route 9&would not be undertaken by NYSDOT. How ,jinppaihuication nuthe
DEIS,j'AJ'JYNJ has determined that t subgrade coneoursecnu1&beconstruete&at a lower
clevation. which would avoidutility relocation regardIes of the selected altematjycjpnthe
Route 9A Project. As snch. the Route 9A pedestrian brithe has been eliminated from further
consideration as part of this FEES.

Soul/i Ventilation Structure

The DEISJcjentified two options for the loti the Terminal's south ventilation structure—
Route 9A median and DeutscheBank Under the Deutsche Bank option, PANYNJ would
nnstmqtjhe ventilation system within the new office tower planned for the former location of

Dmsche Bank. The vent would Jic.ta minimum height of40.rfretjthon.gtoun(Lan&ytquld

collocated with J wopldiwcdtpprpyjdefpraaemergcmcy
stimv with acijess from thepanned ulaza adjacent to the offkeJow qtwjth jn.,th&nm&or
sDuth sidewalk alongLibertv Street. As such. Jiii&qntion would result in additional PATH
structures an&mav increase the overall nroiect cost. SubJp ntt__hQpjjjcfljp_bfthe DEIS.
PANYNJ has selected tbcLRoute 9A option for the south xentat&BrofrrrMAlternaIivc

NO ACTION ALTERNATIVE

Under the No Action Alternative, PANYNJ would retain temporary PATFI 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 PATFI 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).

PREL IMINARYDESIGN

The Preferred AJjc.wtiye would have five levels—platform, mezzanine, pincs^wsejniiijn),
coneourseibalconyt and street-level.

Tiitpbtform level would be located immediately wesLoi[MTA/NYGT's 1 and 9 train line and
aton the concrete slab at the base of the W'JIC "Bathtub." The nlatforms and tracks would have a
nnrthsmtksoSjflatismn to comolete a loon with the Hudson Riyer tuunels,iimilar to the
confi guration of the temnorarv WTC PATH station. The Preferred Alternative wou phave four
platforms (Platforms A throu gh Th and5lraqks_fflacks I throughit The four niatforms would
be 

long 	 to accommodate 19-car trains in accordancewith_PATFI's longragçgal
increase th	 erational cqpadty_of its svs tern.

Thrnezganine level would have a north-south orientation and waui&be located directly above
flie-platform level. This level would house fare ecrumment. vertical cirqulthQfllQJkjiklThrma

QnQoII1ey 1c.eIcxiLwould_direct passengers beneath MTA/NYCT's I and 
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line to the eastern nortion of the WTC site.Awcst entrance/exit would direct nasseners beneath
Route 9A toward BPCand the World FjnanjaLCct.

Ihcwse consists oULmain level and a balconvThe concourse's  main level would
connect to te mezzanine's east and west entrances/exits via escalators and elevators and would
roit 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. udd
nrovide connectinns to MTAftWCF'tCoiflandt Street (1 and 91. Cortlan4tStreitXR and WI.
and WTCJØ suwayiQns.

The street-level, terminal buildin g, would be constructed on the eastern portion of the si te

along Church Street near its intersections with Dcv and Fulton Streets. It would provide access
from  Church trteet and uronosed elementoUhe WTC Memorial and Redevelopment Thn.
including Greenwich Street and a nublic ulaza. The buildin g would also nrovide for natural light
tojhtconcourse leveL

Prior to Seutember 11. 2001. PATH had two ventilation structures within the median of Route
9A, which were used for both smoke evacuation and relief. These vent structures were
located immediately above the PATH tunnels and contained evacuation stairs for emergency
egress. As part of theiL progttmto enhance security within and around the WTC site. PANYNJ
plans to reconstruct the ventilation strjicturesmhe 40 feet tall. Ideallyjhcjjjtjktxcpj&wnuld
serve the combined p  piston relief, smoke evacuatjçn,andcmergencv egress. PANYNJ
would construct the ueytycntilation structure in nearlyilitsame location as before Seotember
1L20QL

NYSDOT is currently evaluating its nlans for the reconstruction of Route 9A. Although
PANYNJ ore fers toJncatcJhYMFJ vents in thefutuaRoute9Aine4ian,jtjnaviejieceaziry
to seek other locatipjL& within the future Memorial Cen ter or west of Route 9A1 if
NIYS]XIT cannot acnQnlmodate the vents as nart of the_ufljrnatcAesj gn of the roadway . This
FEIS identifies the Route 9A median as the Preferred Alternative for the ventilation structures.
However. jj.jhe future plans for the Route 9A Project mandate an alternative location for the
vents._FTA and PANYNJ would assess the alternative l ocation aunronriate NEPA
process.

In addition to the n sthat would be ?ravidedviii the vnLstniqiureJMTThJ
would consAuiqL emergçppv egress frQmJhcT&rminal's traek'nlatform and mezzanine levels.
Egress stairways would be located near the north and south ends of the Terminal and would
orovide emergencyjiccess io Greenwich Street. The Permanent WTC PATH Terminal would
share its eerency egress with the other facilities on the WTC site. PANYNJ plans to collocate
gne of these stairways within the proposed Performin g Arts Center in the site's northwest
Quadrant and the other in the southwest Quadrant within a museum or building that would be nan
ohe WTC Mejnurjai.

Fulton Street between Route 94k and Greenwich Street. The reinforced roof would consist of
hardepeinfomçjppncretçjo enhance the security of the east-west .conenuni2ciow The.
actualnaxiqg,iandscaoin. and ooening of Fulton Street would be undertaken as.aspte
action.

The Preferred AltemativLjacludes funds for the reinforcement of the basement walls. which
fmrn.the "bathtub" within the WIC !4cbis work is necessaty to ensure the structural integrity
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Executive Summary

of the walls and to support future redevelopment of 	 the Permanent
Wi[GJEATJLThrminal. As part st the i errnari ent \flC
PANYNJ could reinforce the entire west bat btub -wall except Jbr'ppjonJJjgpidr
visible as tart of the WTC Memorial. PANThJ would also r____ orti softheeast bathtub
wall abuttin g MTA/NYCT's I and 9line that were notjweviouslv reinforc,,esLif other
deycjsipm.cntQnjheJYtC site does not moye forward accordinikWsurreat schedules or plans. it
may also be necessary to reinforce nortions of the north bathtub wall east ofFreedom Tower and
ppjapntthtsollth bathtub wall above the existing PATH sub,tatjon

GQnsflcflsn of the Terminal may also-require-the demolitionand reniaming
structures within the easteimportion of the WTC site between MIAINYCT' s 1 and 9 line and
Church Street, which includes all nortions ofthe former H&M Terminal. ThiwQrQ,p]4alsQ
support the future development of the site by other&

ThtDEJS noted that the removal of porlisnof the northwest emitj -grade structures on
the- TC site may be undertakenjspart 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 _a&ap independent action nursuant_to the stipulations of the Progrnnirnatjc
AgrqqW0tp1W=d for the WTC Memorial and RedevelonmentPian.

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-S and Section E below.

Per the guidance of the EPCs, the Terminal's design would incorporate sustainable/"green"
design guidelines. PANYNJ 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 sustainabjeflreen" design guidelines developed for the Permanent WTC
PATBieaSLi&thnhiliw to usejilerwater for
and air conditioning (THVAO system. Riiex water cooling waa1Jsejprioc_September I'm
and its reuse is an economical and energy-ef&ie,nt method_to provide cooling for the
components of the PermanenUNtC PATH Terminal. The y,stem's intakes, nun-pp. outfalls,pnd
associated pipelines remajn_hurgelv intact: ryw!1errpvidepjc^wsLsultrnneraturethan
other alternative, resulting .i&grentexenerg çffki_encv: and river water coolinrduces the
demand on the cityis_infrastructure. PANYNJ has filed an aunlication with the New York State
Department of Environmental Conservation to renew the State Pollution Qjsjtharge Elimination
System fqntb,WTC's_river water coolin g system. This annlieatjpn is being
reviewed under mrSependent action.
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Permanent WTC PATH Terminal

CONSTRUCTION METHODS, SCHEDULE, AND COST

As shown in Figure 5-3, the construction would begin in 2005. The Terminal wou ld be
completed in yhases withsr.jnitiaLooenirw in 2009an4fihlLQomnletion in 2010.

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

• NrhLStkIcmpnrarv Access: Beinninginila2S)ff5. PANYNJ would construct
teMpur^ to the tempsnry.YLTC PATB.station empprary access would be located
on Vesey and/onLibertv Streets and would allow for the continued use of the temnorarv
station as construction of the Permanent Terminal proceeds. The temuorayaccessooints
wQui4.hQajnindikntiiJbe_Tcrminal Flail and otheLkQet-1evel access can be trovided.
The duration for the 	 truction of this element is 15 months.

• East-West_ConcourscjDuring this phaç, PANYNJ would construct the east-weatpedesthangin
ccinnectiorLthrou gh the WTC site and beneath Route 9A as well as the headhoue adjacent to

east-west concourse would he constructed at nearly the same elevation by PANYNJ:
however.jhe concourse would be mined it oils removed from within thtWTCAttor
from a sbafljuir the World FinancialCcntenthat would eventuallLprgvide the vertical
cqnnectio&bffitwcen the concourse and ti cefleyel,iadhouse. Following the completion
of the east-west concourse through the WTCsjfe. PANYNJ would harden its roof. which
wpnld_eventSiybecome the road bed o17 hilton Snetttween Route 9A and Greenwich
Street. The hardenin g of roof would involve the laying and reinforcement of hi gh density
concrete. Up.oicompletion,je hardened road bed wonid seneas.tagin for fthe

 of Frcesioni_Tower. which is being undertaken indenendent of the Preferred
Alternatixe. The fuljAuration for the east-west concourse construction is 36 months.

• Piatfbrni D. Arch Columns, jpd Temnorarv Underpinnin g:This element_of construction
involves the preparation workneeded jojmaintain PATFI operationajjsenmppnents of the

j1sP4JHoerations as otherjmck&nar.econfigured for use in the Permanent

fJs9redsTrackslthrough 5. During this yhase ofconstruction. the column sunnorts
for the 1[ierminal's.arebes would be placed. Also, tem porary underpinning of the land 9
Line would be undertaken to sunnort theilaeLwidenin2 of the nassagewayl,ehyeenjhe
mezzanievel and the concourse level. The total duntionofithj&ciemcrnj&2ffrnonths.

Permanent Platforms. Taqicsjp4J4ezzanine: This component ofcamstnictionincludes the
or structural and finishing work for the platform. andnezzanrne levels ofthe TerminaLit

includes placement of the structural arches,jnezzanine construction the under pinning of the
Land 9 Line an&eonsfruction of the nassaewav between the mezzanine an&eoncoursc
levels, the lengthening and upgrade of Piatforu&A, , picdbecompletion of Platform D
and he constructionof PATI.Ussentilation structures inJbQxne4ja&ofRuute 9A. Groutjpg
beneath the sxistin 1 and 9 subwa y tunnel would be nerformed from within this tunnel to
prce existing,, subway tunnel from the subscqçpt excayatinorkUmufingis used in
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Executive Summary

oft qiLtoatabilize surrounding soils as a tunnel itexcavated, In this case, p machine wo
be used to stabilize -the surrounding pjlsb inje1ing&cmnt or a similar material to form a

tunnel It would involve the use _qL copwressed air oucrated drill ri gs and grout
pump Excpyatioiumd tunneling beneath tht.subway would occur from the west bathtub
and proceed east. Tunnelin g w Quldbe accomplished viaconventional minin çcqi ues

shield with hand or mechanical excavation and would re quire remoyalofexistiiistin
piling supp_qthn the subway tunnel and replacement with new niles/found lions Spnj].s
wouidbnvxLyiajb...existingiamp to LibePytreet or by lifting to the surface with a
crane and skin box. Demolition of -teraporary and construction of the.permanent track&
pIatijiiisUuczzanthe would occur aIternatig between northaand southern oortions
of track. olatform, and mezzanines. To maintain train service and passenggLsafebLand
access, only one half (either the nwthern or southcr&halfi of the platform would be

with emergency egress woi. 14 be cnsfruçteçl within themedianfpte 9A and wouhuiilso
involve the installation nffans. The total duration for this phaatof_consflctiçn is 45
months.

• WTC PATH Transit Hall: This element consists of construction of the PATH terminal
biNing,iw.hkkiiithtdesihe construction of all sub-wade and above-grade levels, the nodh
south pedestrian concourse., and .thfLjerninal's mechanical and support systcms.A
weiiminarv estimate for the duration for the construction of ,thtbuilding area is 42ixmth
from late 2006 throuah earl y 2010. Lane closings on church Street may beu ed for
materials delivery-and for the erection of ore-fabricated trusses ansLfor 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 (nicks 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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Permanent WTC PATH Terminal

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 S188
million would be funded by PANYNJ through theft capital improvements budget.

B. 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 I 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 Il, 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 nresented a construction schedu l e and phasrng Ia develonedin Octohçr2Q(flj
p1n&wa5prepared in a coordinated effort to support the asses mcnt of cumulative effects for the
Lower Manhattan recoveryprojects.. The phasing nlan presente4jnJhJ)E1S consisted of 6
Elements as follows:

• Element I: Permanmfl iTraC  PIa orm Conversion. Meziaj,andConqq
Construction;

• Element 2: Tunnels under I and 9 Line;

• Element 3: Route 9A Connection:

• ElcmentA:Jjbertv Plaza connectjgp

• UemenA 5: ExcavationLDeconstrpction of the	 _PAflistation: and
• Element 6: PATH TerminnLBui1ding.

Since the Liberty Plaza Connection is not bs ng pr osed .=pilLthe Preferred Aitern.ativç,
Ekment.A,of the_Djfphasin g plan has beaeliminatedjnthis FEIS. Furthermore, since
publication of the DEIS. uroject engineering and design haxroed allowing for a more
refined assessment of the c 	 et

Thejnalysisththe DE ssumed construction would begin - n. the first quarter of 2QQJj4j
now_Qnpiated to sffirt. in the third quarter of 2005. Furt rmore. the DEI& analvaj&o
construction impacts assumed a more fast-frqed roachwith the majorit y of activities
necuningin 2006. Based on current encineerinc data.Aesign ronsiderations. ancLcp_ordination
issues with other çpratçjçna]çjnps on the WTC site, Jhe construction activitis_ijhe

orcLeyl distributed thsougk2006. 2002., and 200 ncejhejumJysjs in the DEIS was based
oin.bigher level of activity than is currentl y proposed,the correspond Inc construc.tionreae
imnacts are higher than what is now exnected. Assumptions in the DEJregçonstfljfion
scheduling and phasing havq notbeen lQvisedjor the FEIS, astheiiepresent the maximum
predicted truck trip—g---alumnni.kvels. and J72L1 .utant concenfrationsthu1pjy
oc&ijnumierJhe most iggç	 consmc'pji schedule.Miticationipeasures develoned with

This construction analyth&frarneworkinhei)EISpnieçdthçje eriodfactj yity when.
four elements_oftkt Terminal would..he in simultaneous construction, including the Liberty
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iTh a Connection. Elements 1. 2and 3 of this frameworicwcrestchangc4 ..for the qpantiflnd
construction-neriod analysis nresented in this FEIS: howeyer. Element 4. the Liberty Plaza
Connection, was dropped since it is no longer considered as nart ofithe Preferred Alternative.

IhM1oinbri iltscribesthe activities included in Elements 1. 2. and3of the construction
analysisjhmeworic

bt demolished and reconstructed with new mezzanine/concourse connections. All work
wnulthoccrwlthinihe west bathtuhjf the WTC site withaccess from the existin g iirn
from Liberty Street. No street closin gs were anticipated for this work to take olace.

Element 2. Tunnels under-J--and 9 line, wouldjnvolye the driving of -the, mezzairine—and
concourse tunnels under MTA/NYCT's 1 and 9 subwa y line beneath Greenwich Sfteet. The
wflcwnui_taktpiace from within the existin g subway tunnel and from within the exisS
west bathtub. The work wauidjnyplve underpinnitp the subway tunnel fo1lowe&byk
excavation and construction of the underpasses, Estimated _duration of tunnel,djyj.d
construcflouj&2Th,moiiths. TunA nut be aeeomplishe&yia conventional mining
techniques (e. g.. shield with hand or mechanic—al—excavation). Over the 20-month neriod.
constructioznaetnates includina spoiL removal grout iniection. _underninnmg concrete
Pouring, and steel installation would cur. During this neriod. it may bejecessaryjo
ciq,casjnnafly sjisppnd I and 9_trai&aeryice through the construction zone during off-peak
periods. This workc)Ypi4j' be coordinated with MTA/NYCT to minimize ptitcntial disrnptjQn
to commuters.

• Eienienfl.,Roiik 9A Connectiqp, ould include, construcijonif the concourse under Route
9A, which would be constructed near the northj st orurof jjte. Slurry wall
construction and cut and cover excavation would be employed toçy,pss Route 9A. The
estimated duration was annroximntel y 15 months. Thijyprk puklh coordinated with
NX&UQJ prqpaftcd reconstruction of Route 9k.

Table S-I shows the on-site equipment re quirements in the peak construction year for Elements
1. 2. and 3. Table S-2pjeacnts the dail y delh jyjp	 each of thestejements.

The Preferred Alternative would generate 294 'dail y vehicle trios durina constructionJ)Lthe.
236 tripsyvaid,bve and service trucks trayeiing to and from the site. and a tptaIof 58
daily trios 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
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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 Figute_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

presented in the DEIS, the actual neak neriod is more likel y t_ooccur in 2007 and/or 2008 rather
than in 2006. The construction schedules for the South Ferr y Terminal and the Fulton Street
Transit CentrarjjmilartoJlnsc nresented in the DEIS. meanin g that activities for these
pqjçcts would peak in 2006. Although the Fulton Street Transit Center and South Fern'
Terimwith construction of the Permanent WTC PATH
Terminal. the_peak daily eouinment and truck activities for these projects were not chanted

the neak construct on 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
FE_IS. 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 5z3 provides a summary
of the potential impacts during the construction period, while Table .34 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 S3, the Preferred Alematiyc 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 Perthnnance Commiflep.
(EPCs) as part of the project to minimize or avoid adverse impacts during construction
AneadixJ1. Although the EP5 would avert m y oUh adverse impacts identified in the
EElS, additional mitigation would be necessary. Table S describes the EPCs and plans for
their implementation, whikih.e_addthonal project-specific mitigation amniitments are =shgwn in
TaMt&6.

Generally, the Preferred A1krnliye would have greater environmental benefits than the No
Action Alternative over the long-term, operational period. However, the analysis showed that the

eferred Alternative would result in adverse effects to cultural resources, on-street pedestrian
circulation,	 Mitigation measures have
been recommended to minimize these adverse impacts as 	 _____

The EPCs described in Table S-S
Manhattan oroiecpnsors and art contained injersiedisçrnber2003ee
Appendix lkThroiigliossube DEI&nnd Ffflpases for the Penronent WTC PATH erminaL
the i,roiect soonsors develonecL and im em te 	 cjçfonsh-uction coordjhon

ti ed 'n thewhieb included
jndjy 4ual enviroppergd uments and to further refineihe EPC5. 	 snoiisois es Whed a
Schedule Working Groupa_Logistips Working Gwijp,eji7rafflc Working Qziá and s
Standards Woriciug ou	 of individual
projects, the nroiecU nsorsstroycfonieetor exceed the EBCs and to investigaleand remedi
Sues and coneerns that coukbrisetrinthonstructjonprocess.

Sine the uubhcanf the Ej&Governor PatakiestabijcpfanExecjvØt

construction nroiects in Lqwe anh (an with&valiie i excess of S25 million On ?n1n

es ro theThe Command Center will have an Executive
various snonsoringageneSand other jceystateand_localagencjJjeCojçpan
it&Exeeutive Committee wilLhtngg4aiiecigjve Direetor. who was appointed in
February 2005.

As stated in the	 wilibe.

• Ah the
construction in Lowe Manhattan procee4.s_aehçç bJ jcts inschecltiS
andsfreet and site access he'eerconstruction p ecjgçes and the LoweLManhatn
ommu"

•
limits to	 anninLon L	 bitbroughout con s truct ion or vernmentgçn des

constl 	oroj P-05--to—minimize incon'eniencejbr residentsyorca
nedestrians, vehicles. andrC

• "InsjjrhitthattLwerJdaphattarem si	 jçan and ordciythroug} out
_.con 1nictionf

• ffCummunicatipgwith residents _kusinesses and . the &ennlbhcthrojaghn
communiqajions
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personnel: nrovjjng.a central focussn issues critical to the local comtThW	 and the
consfructionjadusirv. by coordinating initiatives, public outreach. and information:" and

ilL iiizingiesñrnolo_toiacilitatcsoordinationof projects."

Aithnughjhe CommaniCenter and the Lowcr Manhattan Construction Coordintian Groupwill
woxkia±iwkment and enhance the EPCs for all of thtLowcr Manhattan Recpyerv Projects.

construqtion specifications wilLinsthgle the EPCs and s=Re.dke measures to monitor these
commitments as construction moves forward.

M1cs,1ii pt to publication of the P1S• FTA and BANYNJ executed &ltmoxanduni—of
Agreement (MQ2 ur ant to Section jAXLof -the NationaLUistoricPreservation Act (see
41pçp4ixThej,4QKiophides measuresjo avoid. minimize, or miti gate the Project's adverse

Departmczitsfrks. Recreatjpn,and Historic Preservation: the U Advisory CounciLon

FANYNLiijstioi1c w as thtTerminal's design moves fonvat&This orocess corninit&PANYNJ
io]cDrpIratecertam remnant&andstructhres on the WTC site into the Terminal's designAo
mite irse impacts and also includes stinulations to ensure ongoing coordination with
the Section 106 consultin g parties.

EPA will is  a ROD for thtPermanent WTC PATh Terminal. The ROD will summarize the
impacts of the PrthrrcdAltemative and willinclude thtmitigaiion commitmentsjhfluuld
mktimize or ayoiithecj acts,This would includtthe EPCs, the commitments set forth iathe
Project's Section 106 MQA and all other miti gation measure&idcntified in this FEJ&

SECTION 4(F) EVALUATION

Since the project is being funded by the EPA, an administration of the USDOT, it must comply
with Section 4(f) of the USDOT Act of 1966. Under Section 4(0, 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(f)
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-3
Probable Impacts of the Project Alternatives—Construction Period

Resource Area	 No Action Alternative	 Preferred Alternative

	

Land Us Neighborhood	
Under thp No Arjtnn A1tp natiyp, any changes In and 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's

	

Character,	
,,	 actions. Because thist ltematIye would not result 	 the coordinated construction of the Lower MnSiatthn employees, residents, and visitors; however, these disruptions would be temporary and no long-term 	 to land use or

	

'-I aracter, anu Pub,c Policy	 it would be inconsistent with public policy Initiatives. 	 neighborhood character would result,

The simultaneous construction of other indmndps,t transportation and development projects in Lower Manhattan, Consthictiocxnfjhefleferred Alternative would not restift In residential or hdrnkmesRac displacement Th Maintenance and
Independent of the Project Alternatives, may have Impacts to local residents and businesses. Temporary road closures, Pmtectinn of Traffic (MPT) Ian would &tsrwe that red$ enininvees. and vis itors can accec pxtgtinn red.?or.n and

	

Socioeconomic Conditions	 trucking activities, and construction noise may temporarily affect the quality of life for employees and residents in the vicinity hushesses as weB as Ihe tennnrarvWTC PATH stafinn tidna the Preferred Alternative's ivvstrucfion,

of the INTO site, However, these construction activities are necessary to ensure the long-term vitality of Lower Manhattan; The Preferred Alternative's construction would yield a total of 19,965 person-years of employment and $3.86 billion in directthus, this temporary adverse Impact lends to long-term positive benefits for adjacent populations.	
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. TJius, any Construction of the Terminal would directly disturb or alter the Hudson River Bulkhead and remaining remnants on the INTO

Cultural	
Resources	 changes to historic resources would be attributed to construction associated with other led -pendent 'indcnSdnos. 	 site. 1/thralionacreated by orniect cnnsfruetlnn ma y adversely im pact 5 historic buildings in the area of potential pffpnt

	

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 irideodent undertakings 	 Route 9A. The project may akcn dishn-b as vet determined arc4iaeotnnkl recnurcpc 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 	 The 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 jha3NIC site.	 Alternative would not advereelv imnact 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 Attemative would be staged to fully maintain peak period PATH service. Off-peak service
associated with other projects on the INTO 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 hips 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 BA, and World Trade Center Construction of the Preferred Alternative wouid_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 MTA/NYCT's 119 and MV 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 MTAINYCT 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 obsone substantiall y 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 Indenendent undertakinn,. 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 WTC PATH station would be maintained urdhi redar.ed b y new access/egress points constructed as part of the
construction period.	 Preferred Alternative. Sidewalks along Route BA may be closed temporarily during construction; however, north-south

 pedestrian access would be maintained along the Route BA 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 mailer
Memorial and Redevelopment Plan, Route 9A Project, Fulton Street Transit Center, and other public and private (PM 25, PM 10), and nitrogen dioxide (NO2) at receptor sites in close proximity to the construction zone. However, the increases
development projects,	 in CO. PM 15, 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 24hour_PMzs_ concentrations _of_4L8 pg/m2 would be substantial. These
Increased emissions would generally be highest in the vicinity of the Route BA connection, but at distances in excess of a few
hundred feet from the construction zone increases in 	 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 BA Project, hilton Street Transit Center and other ntibtic and nrivate Hotel and 114 Liberty Street and would exceed FTks 8-hour and 30-day commercial land use thresholds at the World

Noise and Vibration	 dewalopmlpmjects-	 Financial Center, Vinralions created b y nroieet conslnirilon may adversely impact 5 historic buildings wlibinSifLfeeLofihe
construction zone- Farther than approximately one to two blocks from the construction zone, noise and vibration increases
from the Preferred Altemativø'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 Pmfen'ed Alternative would be supplied by the City's power grid pLqp:itcggPIpi1
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 alone 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 Th&Iermlna&platfonn,jnezzanine, and portions_of its concoijrsestmoulriJie 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 nreviouslv removed and replaced with clean fill. PortionsnLthejNlflsite_east_o1
the I and P line have the potential for residual contamination string. debris and structures remain in this area. Excavation and

Contaminated Materials tunneling activities beneath Route BA 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 Yorl City. Durino the Preferred Alternative's constnr-nllrwt,
PANYNJ anrLLMl]fl would repair damaged portions of the WTC basement wall, which would essentially eliminate the
Invasion of overburden ground water through the wall into the W1'C site.

Under the_Np Action Altematjy , 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.



Passenger volumes would surpass the safe and efficient design capacity of the temporary WTC PATH station before 2025.
To continue service, PANYNJ would implement restrictive measures to ensure safety and reliable PATH operations, such as
restricted peak hour access, reduced WTC train service, or, In the worst case, full closure. These measures would fall to
serve passenger demand and would have operational repercussions throughout the PATH system. Absent Wit service,
some passengers would divert to PATH's Christopher Street or 9th Street stations. The estimated addition of 2,300 AM peak
hour passengers at each of these stations by 2025 would adversely Impact their safe and efficient operation.

Vehicular Traffic iThe No Action Alternative may preclude PATH service to Lower Manhattan, resulting in upwards of 1,200 peak hour
I trips by 2026. These additional vehicle trips would result in possible adverse impacts at key locations, such as the

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

PATH

Table S-4
Probable ImDacts of the	 sin Year

Socioeconomic Conditions

The existing temporary WTC PATH station was constructed for use on an interim basis and would not support long-term
development of the WTC site or Lower Manhattan, as a whole. The absence of a Permanent WTC PATH Terminal may
reduce the desirability and marketability of those independent developments that are planned throughout 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.

The absence of a Permanent Terminal and possible disruption of or limitations to temporary WTC PATH service may reduce
the desirability and marketability of Lower Manhattan and could lead existing Lower Manhattan businesses to relocate.
Access between New Jersey and Lower Manhattan could be achieved by other modes, but these options are more time
consuming, less convenient, and sometimes more expensive than direct PATH service. Thus, the No Action Alternative may
have adverse effects on residents and employees and could have a lasting negative effect on its economic vitality.

The Permanent WTC PATH Terminal is part of a major public policy initiative by federal, state, and city agencies to restc
the Project Site as a functioning use and to reestablish a focal point of civic space and amenities for Lower Manhattan. PA'
commuters would benefit area businesses, particularly restaurants and shops, well beyond the Project Site, Improvi
neighborhood character, The Terminal is consistent with efforts to enhance Lower Manhattan to retain existing uses and
attract new businesses In the long term. Thus, this alternative would have beneficial effects on surrounding areas, and
adverse Impacts to land use, neighborhood character, or public policy would result from this alternative.

The Prefr.rrM Atte.mative would not Include residential or office uses nor would this alternative have adverse direct or
effects to residents or businesses. While PATH ridership would increase over time, this change would have positive
to businesses within the vicinity of the WTC site. It Is expected that any effects of the Terminal would be a positive
there would be no adverse impacts to social or economic conditions.

Resource Area

Land Use, Neighborhood
Character, and Public Policy

Historic

Cultural	
Resources

Resources

Urban Design and Visual
Resources

Since the No Action Alternative would not directly result in changes to the WTC site or adjacent properties, any
Impacts to historic resources would be the result of other independent actions.

It Is assumed that infrastructure associated with the temporary WTC PATH station would be retained on the WTC
although certain alterations may be required to maintain PATH service to the extent possible. It Is not expected that the
Action Alternative would have adverse effects to visual resources.

The No Action Alternative may preclude or impede PATH service to Lower Manhattan, resulting in the diversion of up
158,000 daily trips to other modes of transit by the 2025 design year. These diverted PATH riders would increase congesti
and hinder operations for these other transit modes, Added capacity could be provided on ferry and bus routes, but the
additional boats and vehicles may result in additional adverse environmental impacts. New Jersey Transit commuter trai
and PATH's uptown lines would experience extreme overcrowding and may not be able to provide for adequate capacity
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-stri
circulation within the vicinity of the WTC site. Furthermore, absent the sub grade transit and building connections that
proposed as part of the Terminal, substantial volumes of commuters, office workers, and others would be diverted to stn
level, resulting In congestion on sidewalks and at street comers and crosswalks leading to and from the WTC site. It
anticipated that the No Action Alternative would result in pedestrian levels of service that would be worse than those In
area prior to September 11, 2001.

The area of potential effect is composed of historic structures near more modem structures, such that many older b
are immediately adjacent to contemporary glass and metal structures. Thus, the modem design of the terminal, Inch
ventilation structures and Wedil Fkmanr.taI Center entrance is not expected to result in adverse contextual effects to
resources within the area of potential effect. FTA and PAPJYNJ have executed a Memorandum of Agreement (MOM

Adverse effects to the Hudson River Bulkhead beneath Route 9A and potential adverse effects to potentially sensitive ar
on the WTC site would be resolved during the construction period in consultation with SHPO. Thus, this alternative would
have adverse Impacts to archaeological resources during the operation of the Permanent WTC PATH Terminal.

Thalerminats modern design would complement the structures planned for the WTC site. The terminal would likely becc
an important visual resource for Lower Manhattan, and would create a grand point of entry for the new transportation car
Similarly, the above-ground entrance to the Terminal from the World Financial Center would not have adverse Impacts on
urban design or visual resources since it would be g ntnrleni desirm that complements the Winter Garden.

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

The Permanent WTC PATH terminal would provide added passenger capacity that would be required given
redevelopment of the WTC site. The Permanent WTC PATH Terminal would accommodate elements that the tempo
WTC PATH station could not, including pedestrian linkages to surrounding buildings, all area NYCT subways lines, and rr
convenient access to trans-Hudson ferries. Multiple entrances and exits would reduce walking times to access and egress
new terminal, which would lead to shorter walking distances and commute times for many users. Thus, any potential imp
of the Permanent WTC PATH Terminal to its users and to PATH operations would be beneficial.

The Permanent WTC PATH Terminal would reduce traffic demand as compared to the No Action Alternative. Thus,
PreferredAliematbie is not anticipated to result in adverse impacts to traffic operations.

The Permanent WTC PATH Terminal would provide greater passenger capacity than the temporary WTC PATH ste
which would serve to alleviate crowding on complementary transit services such as trans-Hudson ferry and bus service
downtown-bound subway service from Penn Station-New York. The Permanent Terminal would provide enhanced pedes
connections between trans-Hudson ferries, NYCT subways, and PATH, which would improve transit access to, from,
within Lower Manhattan. Thus, the impacts of this alternative are expected to be beneficial.

Transit

Transportation

I Since the No Action Alternative would not have resulted In construction in areas with known or potential

Res
Archaeological j sensitivity, there would be no adverse impacts to archaeological resources.

ources

Pedestrians



Table S-4 (Continuedi
Probable ImDacts of the Project Alternatives—Desi gn Year

No Action Alternative

Air quality in Lower Manhattan would improve upon the completion of construction of the Lower Manhattan recovery effoi
However, absent a Permanent PATH Terminal, there would be an increase in air pollutant emissions from the diversion

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, a
236.0 tons of CO would be emitted by motor vehicles destined from New Jersey to Lower Manhattan if a Permanent W
PATH Terminal were not built and temporary service was suspended..

In the design year, under the No Action Alternative, noise levels in the study area would be slightly higher than with the ott
Project Alternatives, due to the increase in vehicular traffic (autos and buses) expected to result from a reduction in, or I
elimination of, PATH service. However, this expected increase in vehicular traffic would not likely increase noise 1ev!
substantially above current conditions.Noise and Vibration

would reduce motor vehicle emissions as compared to the No Action Alternative. Therefore,
I have the beneficial impacts on air quality In the New York Metropolitan Area.

The Preferred Alternative would not result In any operational transit noise or vibration impacts for uses that currently exist
the project site. However, this alternative would exceed the ETA criteria for ground-borne noise, for the most sensitive w
defined by ETA—concert halls, TV studios, recording studios, auditoriums and theaters. These uses were conservatl
used to assess potential impacts at the WTC Memorial site.waver, the WTC Memorial and the Preferred Alterrmllvn

Infrastructure and Energy

Contaminated Materials

Because the No Action Alternative may generate new vehicle trips to Lower Manhattan, there would be additional
consumption and energy use.

It is unlikely that further development efforts insurrounding areas including the WTC site would cause any contaminal
materials issues at the Project Site. Any soil contamination remaining on the WTC site would have been address
independent of this alternative. Thus, the No Action Alternative would not have adverse Impacts from the generation of
exposure to contaminated materials

Any adverse impacts to natural and water resources under the No Action Alternative would result from the construction
operation of independent projects on or near the WTC site. The No Action Alternative Itself would not result in adver
impacts to natural and water resources.

Although the RraferrariSltemathie would be larger than the PATH facility that existed prior to September 11. 2001, advanc
in building materials and systems as well as the implementation of sustainable design measures are expected to result
energy demand that would be similar to or lesser than the pre-September 11, 2001 levels of consumption.

Any contaminated materials encountered during construction would be removed from the WTC site. PATH uses limit
quantities of hazardous materials and petroleum products, but such materials would not be stored on the WTC site. PANYI
has established standard operating procedures, which include protocols for a hazardous material or petroleum spill. Thus, U
alternative would not result in adverse impacts from the exposure to or generation of contaminated materials.

The use of glass as the primary material for the street-level terminal has the potential to result In day-time bird strlkc
However, other above-grade elements of the Terminal are not expected to result In adverse Impacts to terrestrial species.

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

Natural and Water Resources

I
Because the No Action Alternative would be inconsistent with long range development plans for Lower Manhattan andl The Preferred Alternative would comply with a New York State Department of Environmental Conservation approved
because it would not Improve access between the WTC site and the waterfront, it would not fully support the policies of Newl 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 altert

would be consistent with the policies set forth in the New York City Local Waterfront Revitalization Program.



Table S-S

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

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.

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.

PANYNJ will develop a Maintenance and Protection of Traffic Plan (MPT) as part of their contract documents for the Priefen
will also be developed for the Lower Manhattan Recovery Projects to address these issues in a broader sense. The I
NYCDQT. thp I ow Manhattan Crursfrudtnn Command Canter and others, as appropriate, based on updated constructic
are advanced.

The IMP will have a public outreach component to communicate traffic information, lane closures, access chan ges, and tra
For the PrefarrethAltemative, the MPT Plan included in the contract documents will be used to implement this EPC. The

y. A Construction Iraffic Management Plan (IMP)
coordinated by PANYNJ, LMDC, MIA, NYSDOT,
tg and staging as the designs of individual projects

will address the access issues for the Lnwer Manhattan

PANYNJ will consult with NYCDOT to develop the MPT Plan for the Preferred Altemativp, NYCDOT will be active in the development, update, and implementation of the IMP for the

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

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 meteoroioaical conditions as acoroririate.

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.

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

As part of the
	

the contractor would provide a Diesel Emission Mitigation (DEM) Plan for review and prior approval by the Resident Engineer (RE). The OEM Plan
shall address

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 sniluiralsltes within the APE for the Preferred Alternative will be maintained, to the maximum extent f psqlhle given ncchlic srifetv rnnaidemtinn, as part of the Preferred
AlternativslsiAalnle.nance anti Prntee.ticni of Traffir. (MPT) Plan. The IMP for all of the Lower Manhattan Recovery Projects will also coordinate access to cultural sites.

Consult with SHPO and LPC regarding potentially impacted,	 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:
	

This would be implemented as part of the,.project's MPT Plan and the cnnnliriatM TMP. All businesses in the affected area would be mapped, in conjunction with the MPT and
a) relocation assistance, as applicable, to persons to businesses physically displaced by the project; and b) focus on 	 construction staging plans, to determine conflicts on business access. The MPT and IMP would then identify solutions to these conflicts.

This would be Imolemented as cart of the orolect's MPT Plan.
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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 ChpeI aGeyj 4;  Beard
Building; and 114-118 Liberty Street.

Jioth of the Project Alternatives—No Action and the Pre ferrd 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 thDrafi Seetion4rn statemenLconeluded that these alternatives werre
feasible, they were not prudent. The U.S. Departmentof the Interior concured with thiLtinding
in_a J.eter dated July Q20Q4.

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 FTAene. measures to minimize harm
thronghJhe medium of the proieet'sMOA pursuant to Section 106 of the_NationaLllistoric
Preservation.-Act. As described above, theMOAstipihtes meji yes to avoid. minimizç and
mitigate the Pm cci's cffçpts 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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Permanent WTC PATH Terminal

As described above in "Aunroach to Cumulative Effects." nlriactinnithedules for the World
Trade Cetiter Memorial and Redevelopment Plan. Route 9A Project, and Permanent WTC
PATH T'çrmjnal have been delayed such that there would be less overlan of the peak
construction etivities for the five Lower Manhattan RecsBwxvflsjcts. The effects of the
construction schedule changes was studied, and it was determined that the irnuact&woulcLnut
pgçsantiallj&spnpared to tb sialysi&presented in the DEIS. Furthermore, the
mitigation measurc&thtaanronosed ouidcsmtinueiqbc sufficient.

CONSTRUCTION PERIOD

ACCESSAND 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)
o 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 SLEI&NYSDQI oul&rcpat&Maintenanaand Protection of Traffic LMPT Plan
on behalf of ththflnhfl&prctsonsors though the either the Commau.d CeSLOr
the Lower Manhfl&Contmctiom Coordination Gm.un. as anoronriate. The jIffliPlan—would
include input from PMmJMTAT. LMDC. and NYCDOT andj&ould specify measures
to stage construction areas (e.g anLi3idewaik.sthsuresI while ensuring the .rcr
circulation ofJtaffic throu gh Low -Manhattan_e.g.,_traffic diversions ._pLking restrictions.
signal timing adiustmentsI.

Pedestrians

Generally, crosswalks in the vicinity of the WTC site would onerate at level of..seMce D (LOS)
or better during the critical construction year. and there would be no chan ge in LOS as comnared
to baseline conditions. However. therewould be dtcxioration to LOS E conditions at the
inteTrace ions of Church Street and Dey Street and at Church Snet_and Cortlandt Sfreet_injhe
AM_ and M ekhours. As describe above. a MPT Plan will be trenared forjhtLqwer
Manbattan-Rq. lan will include measures to ensure that safe and efficient
pedestrian ACCCS....ancLcixcjilation is mainbined throu ghout the constructioneiodSnch
measures may include signal timing adjustments; urotected nedestrian walkways, and crossing
czuardsIt is anticipated that the MPT Plan _would be administered by the Comzn?mi.Centerjn
coordination with NYSDOLI4YCDOT. PANYNJ,LMIIG,..antMIALNYCL
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Executive Summary

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 Pjjecs on air
quality consider  on-site ecumment) andmobi1 g. Jçssojjrç Since
almost all stationary construction equipment and trucks use diesel engines, the main pollutants
of concern for local analysis are particulate matter,an&njirc)gejLdjfljd 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 (QQj concentrations was also conducted.

	

p]Thiw	 Eto reflect

Mi
 orolean aswe1l
h lteimitigatj
.. elecemoñ
nment
nalysis wL	 rJ.Lboth the at-nd!p!	 aflematiye&for Route

9A since construction methods fbrbothjtoute 9A ndYATilisflyestncfflgçwofld.

All diesel construction engines, excluding on-road trucks, would use ultra4wsflfiir_djese
(UILSD) IIJQ1. Furthermore, per theMnnc eriinalEpc, 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 EPC5), 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 criticaLa 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, whichJntals
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 p&t&penjjilin (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 An1biefljjQqfity Standards (NAAQS).

siteTkesenotential niaxirn m&would occur at _Dme 9A or at the
intersection oflescypdjpute 9A. The incrementaL increase imjhe 24hourPM
cQnceflainouldexeed the NAAOSJ osvey vjththeenhancedmffigatjn_measures
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established by the NewYork State Depart.merit of Environmental_Conseryation. Concentrations
decrease rapidly with distanqeJiomthe&onajwtonjte&arnLnqesajanjetjiojjkLintjae
c p ctcclatappro?urnatelv 1.300 feet from the sources. However, exceedances could occur at
rethdcntial receotors in closer nroximitv Amennbanceditnthiationt

adiacenfloJutc9A.

particulate matter (e. g .electrification) would also reduce NO 2 emissions.

guidance threshold values. Similar to the at-grade alternative for Route 9k concentrations under

£frh.dnterim Quidancjjjfetho4jatrcsidenfialrecetprs.

Since publicationofihc DEIS. the Lower Manhattan urojectpjmssrs have committed to
additional mitigation that was not originally contemplated with the EPCs. The following

these commitments.

• Electrification: Certain construction engines that operatejnjljtcl.J)rjempprarjlyjixed
pnitio& such as welding machines and comuressors, could potentially be connected to the
City 's nower, grid if available by Con Edison at the start of construction. The electrification
of this epuinment would eliminate the on—site diesel exhaust from these sources. ilowever,
in some cases, electrification  mayilotp4pve effective the need for mobili ii jpme
Weal nower generation may be needed where connection noints are not available.
MTA/NYCT and PANYNJ would require all contractors and subcontractors to use electric
p erfor all diesel powered equipment that can be renlaced with an electrically powered
'version unless acces&jsLgrsLnower is not available. However, this does not annlv to
RAT11's pedestrian concourse beneath Route 9A if it is constructed by NYSDOT since
NYSflQ]_has not finalized what level of electrification i&posthbkfbritsj,ioject.

• Pksel Particle Filters_ffPEs)Technoiogiea are available that can achieve greater reductions
i&rliciilate matter emissions as comnared toDjCs,_Dffs,JsLexampie, can reduce
particulate matter emission by at least 85 percent and as high ii2 percent. However. DPFs
arnot effective for every tvne ofenineppration. and there may be technical difficulties in
apply Dttcinneengines. The I^	 Manhattan project qRqRsomwould re ire the
use of DPFs or otheunesureswjtkegui yaleit PMicmnn1&fficizicylbr.al1npnQad diesel
engines of 	 or greater wherever the imulementation of such a device
commercially available. At this time, Its assumed that DPFs can be used on 75 neroentof
nonroad diesel eng 	 and that the rem aining. jprpentooi,JçpyflQC
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require the use ofpnst-l995fuel iniection en gines, which meet the Tier-11e' eeissi
standards, as clefinedin Title 40 Part 89,112, Exceptinrms_wilLhjae only for specific
en gines that are not vet available&TierJL y1iei'e tlre thç task cannot be_reasonably
accomplished usjg alternative en2i&es or means to comply wjfjjhese demandsjJoyyer,
given current te&Jinoloav. itis assumed that all en gines would be Tier Thçppliaiit.

• The Lqwer Manhattagpojgppsor cinvestigating the use of other rnhodsiorediice
Nth emissions. However, given theent
wexie_upjssumed as nart of Thy cumulativemiti gation analysis.

by annroximatelv 6-6—Der-cent and thej,otential for

bxqect

NOISE AND VIBRATION

The analysts_of cumulatiye construction noise considered twelvereeor5fly_ipjp3yer
Manhatta&Withontmjtjgpjlie prejctcplaflve levels would exceed the recommended

result nsii1icant adverse noise impacts at the Hiltonjylilienniunxllotel. the World Finajcja1
renter. jinL114 Liberty Street. but thes prQiect-2era4ed4 p tswuld.bemjtiaated as
i..Wied above (see Table S-Si Although Ic Pr frned Alternative would not contribute
substantially to thtqamulative eenSt. Peter's Church. PAINYNL
in coordination with the other Lower Manhattan project sponsors. is investi gating additional
measures to reduce construction period nSe as described bekw.

PANYNA_atid the other major Lower_Manhttta&RecvjJgjççsjite_develqpingconstmctism
aeisc_xnitiation measures, examples which are or videdbc!cw. Tm lementationof these
mitigation measures is expected tunnnimize or eliminate eonsfruction-relatecj_rndividual and
cumulative noise imW	 hysupnsors are coordinating their efforts through thelLower
Maithattan Construe tion Coordination Group.

The use of acoustic barriers andwallecLenclosures around certain construction activities,_For

line _qfthe construction Zone to reduce_the_noise levelsjn addition. temporary barriers_(e±g,,
woactpanels on topof Jersey barriers) could_ala p_he positioned adiaeent to and moyed along
slurry walls-an other e nstruction onerations. etc.;

• The olacernent of constr tinn_çui en shielded_oc tion such as bekw grade iQlhc
ErcjcctSite;
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• The installation of sjkncers..j nJ ackhamuncraaircompxessors, generators. li ght plants. and
cranes to- educe noise levels at specific locations (i.e.. adjacent to existin g resicicuthil;

• Ike use of eJecfriQllv onerated equipment. rather than combustion eouinment;

• The use of soil beds, timber planking and/or exterionrubber linin g on truck body and
aJuminum carrying a	 xethicenpk imnsct noise durin2 truck load/wiloading operations:

• The use of drive-throu gh street-level truck enclosures for truck 	 nthuniqqa

• The use of sheds/enclosures at concrete numn sites dorm teoncrete truck unloading:. and

• Thlacement of most loading/unloading inside the bathtub and awa y from areas at streete o 
level.

• The designation of central areas within nroiectsiornoisv activities, such as cutting steel or
wood Q[use of noisy equipment such as impact wrenches. Use of pre-cut.
modular construction materials that minimize need for on-site fsh±stion or cutting
methods,

Programmatic measures to control-constructionsey be undertaken throughout th e
construction -period.. Tb pxogramxnaticneaure&ouldhtaslmimstered throueh either the
Command Center and/or the Lower Manhattan Construction Coordination Group and m ay
include:
• Enforcement of designated truck routes durin g construction:

• Adherence to construction equjnient noise performance standards s pecified by EPA and
pqsible deveIopmnt.oiadditthnniandsid&byikLMCU:

• Noise mpnitoring before construction begins, to establish baseline nojaciewis, and ongqing
monitorin g durin thevariojaconstruction phases: and

• Evaluation of the noise reductionpotential. and cost effectiveness. of alternative
constructloanhethQdsluld/or changes to the seouencina of consfljjctjon_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. PANIYNj.jn
consultatiquydth the State Historic PreservationOffieeijSiPCI  and in coordination with other
Lower Manhattan protect sponsors, as anoronriate, would develop annsthAcin Protection
Plan .{CPPjhased on the requirements laid onUn_thcffNewYQrkCi&Depaftment 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'sTerminal'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;
• StTh.iuiiChjipel 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
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 Terminni,
these potential impacts would be resolved through a coordinated CE?, 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 SBPQ, the New York City Landmarks Preservation Commission, the
apppriate Lower Ntanbatan Proie qtBnonsors. and Section 106 consulting parties to develop
uindimniement these plans.

The Hudson River Bulkhead ma y bjnumujuffiyelv affected by the construction of PATH's euist
west concourse and Route 9A. As described in the exeonted MOA for the jermancntC
PAiJiliLLerminal. PAEIYNJ would develop and_itrument_a ulan to locate .mdictentify intact
portions that would be affected b y the concourse's Opnstruction. Th&piuin would be developç4
in consultation with SHPO and in coordination with NYSDOT. Jn the event that iaqpgrths
QLthe_BuikhcLuir1_iden-6fitd within the vicinitof the east-west pedesanrse
PANYNJJp consultation with SHPO and in mordination with NYSDOT. would nrepaean
Archaeological Resource Treatment Plan for theseportions of the Bulkhead.

The . executed_MQA also provides for stipulations to address--potential eurnuJatlie_effects from
construction on the WT-C site. A&described in the MOA. PANYtlI_would re quest tlrntall
agencies constructing projects within the WTC site submit_pieliminary and pre-iinuiujkxcument
to PAJ. PANYNJ and its desiEnatcihisiaic_nreservatiQn consultant would consult with
SUP-0 and the Lower Manhattan Emerencv Preservation Fund to asses whether there wauldje
potential for a cumulative _adverse effect from the Permanent _WIG PATFI Terminal and other
WTC site nroieqt&baaechrn the_preliminary and nre45n1 nlans. If SHPO and PANYNJ. agree
thuitolanned or completed activities would result in cumulative adverse effects on the WC site
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then PANYNJ would consider measumswith iespect to the Permanent WTC PATH Terminal to
miti2ate or minimize these effects. inijj jg teqhijjcaI or financial measures for theprotectjon.
stabilization, or repair of resources and/or modifications to tbtPreferred Alternative's desian.
PANYNJ would make its documentation of notential cumulative effects and accomnanvigg
mitigation plans available for review by the National Park  Service, the AdvisoryCauncilon
Historic Preservation, the Lower Manhattan projenUaonsors. and theSection 106 eopip
pties. PANYNJitpJnn&Jo minimize or miti gate adverse cumulative effects would also
considerjhe stipulations within the Prcgrarnrntic Agreements for the WScLTrade Centh
Memorial and Redevelonment Plait th Route 9A Project, and the Fulton Street Transit Centei

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 is well as periods of construction for the WTC MemojiaLand
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 Yesey 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 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
signagc 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.
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DESIGN YEAR EFFECTS

NOACTIONALTERNATIVE

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 hips would congest area roadways and would limit
access to businesses for customers and deliveries. The No Action Alternative would also
increase on-sheet 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.

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 Sheet via the WTC sitç. The proposed connection between the Permanent
WTC PATH Terminal and Fulton Sheet 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, In, be early, timely in
public notice, iqbc broad in public outreach, and tQbc 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 Jersjp4jNew
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 gn 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, ETA 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 Briefing;
• Presentations to Community, Advisory, and Technical Interest Groups;
• Public Scoping Meetings; and
• lETS Public Hearin2s.

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, ETA and PAN'YNJ 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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Agency coordination efforts will continue throughout the ftrthrpjpjg, 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 locus bothindependently and thr9Ih thQLower Maitutan 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, lQth 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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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 terry, NJ Transit, and local

bus service
Grove Street	 Newark Ave. between Grove St. and 	 Coach, NJ Transit, and local bus

______ Luis Munoz 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 1 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 ferry, 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
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, and
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 & MANIlA T]'AN TERMINAL

The Hudson & Manhattan (FI&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 ll&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 1 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 B 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.

CURRENT PA TH SER VICE TO LOWER MANHA 77'AN

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
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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 RIDERSHIP

PRE-SEPTEMBER 11, 2001 REGIONAL TRAVEL 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 lOAM), some 17 percent of trips crossed the New Jersey cordon, and in the AM peak hour,
nearly I in S 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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New Jersey	 111,955	 18%	 255,486	 17%	 536,952

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

Total	 620,531 
J	

100% 1 1,508,065	 100%	 3,891,98€

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

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

Table 1-3

2000
Peak Hour

(SAM - 9AM)
Number Percent

Way HubBound
Peak Period
TAM - lOAM)
iber	 Percent	 I'

219	 30%

Permanent WTC PATH Terminal

Sector

60th Street

Mode

Uptown Tubes
Downtown Tubes

Total

Sources: New York M

Table 1-2
2000 Weekday Hub Bound Trips by Sector

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

Number	 Percent	 Number	 Percent	 Number	 Percent

155,130	 25%	 380,142	 25%	 1,482768	 38%
199,938	 32%	 486,783	 32%	 1,044,744	 27%
151,516	 24%	 376,383	 25%	 795,838	 20%

Table 1-4
psbyPATH

24Hour
er	 Percent

16

 _

39%
61%

1_67,0431_100%1_122,384 I 100%

Council, 2000 Hub Bound Travel Report,
91 Business District (May 2003).
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PRE-SEPTEMBER 11, 2001 PATH RIDERSHIP

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 PATH Terminal
Commuters to Lower	 Commuters from Lower

Manhattan	 Manhattan
AM Peak I PM Peak	 AM Peak I PM Peak

Origin/Destination

TC Site	 3%
Off-Site

of New York and New

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

To/From

West(World Financial Center
and Battery Park City)

North (Tribeca)

Commuters to Lower
Manhattan

AM Peak	 PM Peak
Exit PATH) (Enter PAT,

20%	 17%

WTC PATH Terminal
Commuters from Lower

Manhattan
AM Peak	 PM Peak
nter PATH) (Exit PATH)

5%	 6%

19%	 28%
62%	 53%

trict)	 40%	 1	 32%

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); S
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 I and 9 trains.

TIlE 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 MANHA ITANREC'OVERYPROJECTS

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 Emj,ire
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 hue, 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 En	 las- ^bli^s in October

2OQ4YtAissuSscoxdjfJ)ecision on the rocti 	 cr2004. 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
flLthlisbsJpjpjnQrsununc of2005. 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. MIA 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, ansL&EinslinLM No Significant Imuact was ised in August 2004. Consult the
project's website (www.mta.info) for current information about the South Ferry Terminal.

OTHER DOWNTOWN PROJECTS

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
PATFI 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 'and
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. Tn 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 PATtI 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 diveited
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 Manhattaü, 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 PATFI 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 II, 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 It, 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 I 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 filly 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.

D. GOALS AND OBJECTIVES

The Permanent WTC PATH Terminal would be a fill-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.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 modem 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 me-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.	 *

'-'5





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 WI' C 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 (EIS5).

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. revieMQ. This chapter describes the process for developing Project
Alternatives, including adispussion of
daqrjption of the Preferred lie ative. and a review
ftom further.study,

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

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

Since Dubliçation of theDELSJANYNflmd FTAiiave sekct4 the Terminal without a Liierty
Plaza Connectiona	 Pre erred Alternative for a PermanWTClAflj3'ennJflgjfjfi
alter at"ve was selected after earefi1on eration the Th1icpgrment	 during the
pnblic revietprpcess for the D_EIS.jjpJyjyojJid e Preferred Alternafiverneeti1p4

the
5ptrnbe1.jr[çPATH TerminaLand the

As described in the EJS4jhe 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, thvJEISjclentified design options for components of the Terminal.
Sp&fi1QDEISdfl.cribed opt ions for the coordthafifjbeJennmrnrs,truction with
nther uses on the WTC it; the location of ventilation stnictures. the ,cooligsteobe
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çfflpjpycdflihepstrjanQQanection across Route- 9A. Since .ptthlication of the PEtS.
PANYNJ has ad yanccJjhe Terminal's design and has deteimiwththatthese desi gn opiion&are

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 (EPC5) 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 PATFI 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 FEASIBILITY ANALYSIS 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-I.

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 Feasibility Planning Constraints

Hudson River	 Construction at new Hudson River tunnels would be time-consuming and expensive and may
tunnels	 have potential adverse effects on the environment. New tunnels would also require right-of-way

that may be outside current PAN '(NJ jurisdiction. Thus, it was determined that future Trans-
Hudson service should use the existlna tunnels between Exchanae Place and the WTC site.

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 systen

:t to existing tunnel Use of the Hudson River tunnels requires connections to the PATH projections at the WTC site
projections	 which constrains the alignment within Lower Manhattan. New links to these projections must

___ comply with PATH's systemwide grade and curvature specifications.
In NYCT's I and 9 Any PATH infrastructure that penetrates through NYCT's I and 9 line must be below the
An alignment	 subway tracks. Such plans would need to consider the height, depth, and width of these

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 Op/ions

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 live 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

	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 buildin g that enhances the overall exoerience of PATH customers.

	

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

	

pedestrian connections	 previously served by PATH, including NYCT's WTC (E) and Cortlandt Street (1 and
9; Rand W) subway stations, Battery Park City, World Financial Center, and future
buildings on the WTC 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

	

3 impacts to	 To avoid the commutation problems that existed immediately following Septer

	

PATH service	 1 11, 2001, PANYNJ desires not to disrupt weekday, peak-period service, at the

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

	

nance pre-septemoer 11,	 I ne permanent terminal snouta 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.

	

i000rt 10-car PATH trains	 PANYNJ olans to widen olatforms on PATH's Newark-WIG route to sunnort 1O-r.nr

	

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 WIC 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

	

e construction cost	 While working to pursue the other planning goals, PANYNJ would desire a local
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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Chapter 2: Project Alternatives

would be provided. Connections to NYCT's R and W trains would be via a newly
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 PATFI 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 sit; 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.
3yçy, 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 inflastructure 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 I (WTC "Bathtub") and Location 2 (Church Street)
to evaluate their consistency with the long-range planning Quidelines 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 I 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 WTC "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. 	 -

2-6



Chapter 2: Project Alternatives

The Church Street option would have two additional platforms as compared to the WTC "Bathtub"
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 Mi) 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 prograrnniing 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 portion 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 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, includinitsheadhouse.
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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, wound-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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Table 2-3

The "Hybrid" Option

PANYNJ reviewed the results of the detailed screening analysis to determine locations for the
permanent terminal to be evaluated lbrther. 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
of the WTC
	

'eet, and
	

Locations
2

Location

plan to avoid disruption to	 preparation and	 on eastern portion and
temporary PATH service	 underpinning of NYCI	 extensive coordination with

Infrastructure	 temporary PATH

5	 5	 5
3	 5	 4

Cross-flow conflicts could	 Cross-flow conflicts could	 Cross-flow conflicts could
not be eliminated	 be eliminated on 4 of 5	 be eliminated on I of 4

platforms	 platforms
Easily navigable	 More complex with some	 Allows for improved vertical

double-back movements to	 circulation over Location 2

Center and Battery Park
City

Proximity to NYCT
Corflandt Street Station (I

and 9)
Proximity to NYCT

Corttandt Street Station (R

Center
One

elements would be within 	 servicing is moved to street
the memorial zone; these 	 level. Certain site elements

facilities could be integrated 	 may have to be located on
into the memorial's design	 the western portion of the

site beneath the memorial
PJlows for more commercial 	 Requires spices that could
development with greater	 be programmed for

flexibility	 commercial uses and
reduces the flexibility of site

security and planning

Same as Location 2

Same as Location 2

Same as Location 2

Same as Location I

Limited effect but would
have more below-grade

infrastructure in WTC
Bathtub" than would

Location 2

Allows use of below-grade
levels for commercial uses,

building servicing, and
security but terminal

building would occupy

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 )VTC 'Pathtub" or Church
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Street locations in terms of construction, the long-term benefits were determined to outweigh tlese
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 PATFI'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 theffPreferrejAlternative" in_titFEJS. as
described beloiy.

AV-AC QuALTERNATIVE

Under the No Action Alternajiye a Permanent WTC PATH	 mns
and the temnorarv statiotwoni4jcin in serviceAo
i&Ghanter 1. "Purnose and Need2jhe tem porary station was consicted wit.	a I ifoal
of restoring PATI-I service to Lower Manhattan as oJ1icicl\as pj il	 flowin2 the terrorist
attacks of Sentember 11. 2001. As such pertain comnonents of the station may requlm

service liftheyo the anficinated 2009 onening year of a
Permanent WTC PATH Terminal.

£1*n would preclude oneral ens. 2) thestation Would — passengex
demand. or 3)jhenaior elements of the station would excecdLthejr useful service life.

As describedJ&jpe5"Socioeconomic Conditi qn&1 the cesidentiulixLcmppç
nonulation of Uwer Manhattan will increase as the redevelopment of the WTC site and other
pIQccts are	 wijLgenerate nQw demand for PATH serytce.ss

need to imnlement_onc 	 'utments to safely accQmmn	 sses. Two ontipns
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would be considered to extend temporaryPATffjeivice be yond its design canacity—redu
service and restricted access.

Reduced train service would result in fewer trains enterin g au ving the statjonihaing the
AM and PM commuter neriods. As a result, there would be lon ger headwavs between trains,
which allow the nlatfQtmsjfle_ cleared of passenzers before the next frajrnathvs.Retced
onerations also help th_thQ ghnut of vertical elements, ujth_.ftssscalaturs_and_stainvavs. by
decreasing congestion. As will be described in Chatter 8, Section A. "PATH." reduced
operations may result in the iersion of PATH customers to other modes of travel to and from
Lower Mianhnn±

Restricted access would result in the susnension of entering PATH customers at the temnorary
WTC station during the AM teak neriod. A similar oneratin g nlan wa&&nacfqcLat PATH's
Christopher Street Station in the months following Sentember 11. 2001. Restricted access
prohibit customers wishing to travel from Lower Manhattan to New Jerse y in the morningpSk
period from using the system. Thus. these riders would need to seek alternative modes of travel
toreach their destinations. It should be noted that a similar o peration could be imnlemented.
nibeitinJhe reverse djrccflon,Ajjrjngjhp PM teak neriod.

&tdc1c4 access eliminates_cwstfl wjnffjejyjthjnjhe_stajion comolex and results in more
efficient niatform operations. Furthermore. vertical elements can operate with a single flow of
tr4fftiuca uniform direetjonjthjajnqr se&thcJhnnghput_ofjhese elements and allows for the
processina of a larger number of passengers.

Although PANYNJ could implement measures SdesigndJhe design capacity of the temnorarv
tatLoD,1t_is anticipkdJhat yital_syMem&withinjhestatjon would exceed their service life over

the next 20 years. Therefore, without a maior infusion of capital, it would be necessar y to cease
operations at the tenip.orarv WlGYAIUstation sometimeketween2O09ancflQ25,

PREFERRED ALTERJ'JA TIVE

The Preferred Alternative would result in a new Permanent PATH Terminal on the WTC site.
A&described above, this alternative was d qvethped through an evaluation of the benefits and
constraints of two Terminal locations (WTC "Bathtub" and Church -Street) on the WTC site,
which was pieuioaslyjpç cation. alternative combines atLabove-

grade terminal building and sub-level pedestrian cone;ourses on thejastern_ portion QLthsLsite
with additional pedestrian concourses, tracks, nlatforms, 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.

Figure 2-2 shows the nlatform level, which would be located immQdiatelv west_of_NYQTIs_1
and 9 train line and atop the concrete slab at the base of the WTC "Bathtub." The platforms and
tracks -yQu—](thay(^-a-nortb--s-Q-ut-h-Qtitntation to com with the Hudson River tunnels.
Trams would enter }jjtstatS_frnmjheouthjJiidspn_River tunnel (Tunnel Fl and would exjt_yjsj
the north tunnel (TurneL El With this confl guration. PATH trains would enter and leave
Manhattan without changing the location of the train's e ngineer or conductor. Th,train&crnjld
hnyQnbpitdwell time at the Terminal.
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accordance with PATH's lon g-rane goal to increase thejperational canacity of its system.

Platform A would effectively be a len gthenin2 an4 rehabilitation of the temporar y WTC PATH
station platfomi that, is adj?.cent to the e 	 lwalLtjs_constraine4jtsçastjjhj
wall and to its west by Track 1. Dge to the
sufficient canacity to board and ali2ht trains durjpk hours. However, it is_ingjedas
part of the Preferred Alternative to serve five functions:1jiluremangçffleteess
platform: 2') fQr access to trains_stored on Ick I during_overnighthours: 3) —as

would cu&revenue service at the WTCIemjnjjandjj
for stain the movement of trains to Harrison and JDurnal Squair	 n	 tion and repair.

Platform B would effectively be trhabilitation of the ff

It is constrained p the gb rack 2 and to the web	 Ic 3. It would serve Hoboken,WTC

boarding and ali ghting to Track 4_from Platform C—and
from Track 5 wouJd be to Platform fl.

PiatformAwould range in width from 13 to 23 feet. Platform B would
C_would be 31 feet, and Platform As described in ChapterCjjffijpil
Resurces" the PATH ffos would have architectural freatrn pfs to identi& thQ areas at
which they overlap with the footprint of the former South Tower. Furthernjore,_PlatformD
wSthontain a g1ss viewin g area atop thetheNm-h Tower that it would
cover.

Each of th&four nlatforms would have multiple vertical cjrç pjation elements to move
between the platform and merzanine levels.	 conlainslcyatoxsin
accordance -with the Ajnecans Mth Disabilities Act. Platforms would also contaja_
combination of stainvay&andescalators

The number and location of stairwa ys and escalators is stilt anned for Platform £
Platforms B and C would have a total often stairwayj pjescilat pr&and PlatfomiDwppJd have
a_total of 12. Certain—structural elements that supp9rt_the levels abe_woj1d tocli doyn within
Platforms B and C._As_pianned, these elements would intersect the center of tJLJltlbrm
between two	 s^W or a combination of stairways and escalators. Bccnise
these structural elements would not intersect Platform P. two additional_sffiinapor
escalators would be constructS.

AtshpwainFi e234heniezzanine level wsniithhave tnorth-soutkorientation and would be
locate4_djr_ectiv above the platform level This level wouid_boujiiinpcvejcp1
circulation to theplatforms and concourse level and un to annroximatelv 5.000 souae feet of
rctiL scesuchasn stands and food stalls. The ezzine level would have two
entrances/exits to the above concourse level. Au east entrance/exit wQuld direct pspge
beneath NYCT's1 and 9 line to the eastern_portion of the VJTC siteA west entranQcLcxit would
direct passengers be• ath Route 9A an

Figures 2-4a ad-4b show the concourse, which consists ofa_main level and cone
concourse's main level wopid_connect to th& mezzanine's east and west entrances/exits via
escalators and elevators aud_wogidmvide connectiofls to offices; and retaiIon the WTC site and
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Cortlandt Street (1 and 9). Corflamdt Street (R and Wi. aii4.Wf17C(E)siibivgystn.

Figure 2-5 shows the terntal building, which would be constructed on the eastern_portion of the

Redevelopment Plan. inchiding Greenwich Street and a public plaza. The buildin g would also
provide for natural light to thy sancnurse level.

Ancillary Facilities

The Terminal would include ancillary fihciljtjes and systems. such as mechanical room&
yentil io communic!tions. emergency egress, andsecUrity. Sot irelements_o
this ancillary work are described in the next few paraanhs.

Prjox tn_September .11. 2001. PATH bad two ventilation structures within the median of Route
9A. These vent structures were used for bQtitsnioke evacuation oj. Piston teliefis
necesryiiecnusewhen trains operate within a full y enclosedstrqcfure,khev create air Pressure
as they move. The structures within the Route 9A median vented this ai.rjhereby yeducin g the
pressure it would otherwise create with the PATH tunnels and TerminiZlTheseyentjjructtwes
also contained evacuation stairs for è_rnr gencyegress. The vents were 12 feet tall and werç
located immediately 	 the PATH tunnels.

As part of their nroram to enhance security within and around the Mcjite,Ju1ansto
reconstruct the ventilation stiuctures to be 40 feet tall. ideallv. the future ventswould serve the
combined purpose ol piston jelief. smoke evacuation, and emergency egress±as they did prior to
Septernberlj1 2001, P.ANIYNJ would constru qt&north ventilation structure within the Route 9A
median above PATh's Tunnel E. The 	 ventilation-structure would-also be loqatecLwithin
the median of Route 9A above Tunnel F.

NYSDOT is currently evaluating its nlan& for the reconstruction of Route 9A.
PANYNJ prefers to locate the PATH vents in the future Route 9A median. itrnav bQJ]Qcessary
to seek other locationa (i.e.. witbinJhe future Memorial Cenkr)Jf NYSDOT cannot
accommodate thevents as oort of the ultimatccjQsign of the roadway. This FEIS identifies the
Route 9Ame4j&nas_the Preferred Alternative for the ventilation structures. If the future ulans
for the Route 9A Project man..an alternative location for the vents. FTA and PANYNJ would
assess the alternative location through the aunronriate NEPA Process.

In addition to the emeruency egress that would be provided via the vent structures. PANYNJ
would construe emeraenev egress from the Tenninal's frae/p1atform and mezzanine Jcs.
Egress stairways would bejocated near the north and south ends cfthe Terminal and would
provide emency access to Greenwich-Street. The Permanent WTC PATH Terminalwou]sj
share its Qmergencv e gress'ith the emergency gress for other facilities on the WTC site.
PANYNJ olans to collocate one pI these_stairwqys withinjçj . ppse4rforming Arts Center
on the site's northwest guadrant.ansLthe other on a museum or
building that would be part of the WTCMexnorinl.

PANYNJ would reinforcethe roof of the Terminal's	 =ARak-s-trian-concourse.rse. The roof of
the Terminal's east:west.cjncourse would also serveasthe road bedjorihe futurQextcnsipaQf
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Chapter 2: Project Alternatives
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Permanent WTC PATH Terminal

?AIiLTr1iw i_ate opened. Therefore. PAN.YNJ would employ_open air-coolina of the
sjCemsiintrmi±

PANYN.J ins filed an_application with_the New York State Department of Environmental
Consexyation to renew the State Pjihitlimflischare Elimination SvsternjDES)pernfltJbiJk
wTrc's river water coolin_g_avstern, This application is being reviewed under an independent
actiot1a1hxentthiUktnennit's renewalis substantialjy_delaved. PANYNJ would maintain
the Teimj1's	 or	 in system.

The Preferred_Alternative for a Permanent JKTC PATHTerminal would cost $2.13 8 billion.
which is $186 million more than identified in the DEIS. Since publie_ation of the DEIS.
PANYNJ has advanced the desi noftePreferred Alternative_and has determined that certain
comnonent& would be more costly thaa_oñginallv estimated. As a result. the Prefeed
Alternative would have a higher çqst than the "Terminal with Libi_flaza Connection
AlternatixepresentedjniheDEiS.

A total _qf_$135 billion would be funded by the F'TA through the Lower Manhattan

shows abreakcjpwn of the nroi	 ost by its various conponen.

nn r'ai

Cnsnu_ction of the TenniSis estimated to begin in 2005, Comppx.'ents_of the station, ncludin
Sl&nn&=mezzanine,andsefiain Pedestrian connections,_wo.ukLbc completed by the end of'

2009. The rernainingportions would be completed in 2010.

ALTERNATIVES CONSIDERED AND ELIMINATED

PA2IH-6 TRAIN CONNKGTK2H

During the seeping 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- 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 ears 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.

TERMINALJYJTLLLIBER IT PLAZA COIVNECTIONALTERNA TIVE

TheDETS considered a TerniinaLwjthaLibertv Plaza Connection Alternative. Generall y, the
Terminal with aLjb LtyJ1az&tQnnec1isa Alternative wouicLxesult in the same facility as
&cribed above for the Preferred Alternative. However, it would include an additional
pedestrian connection under Church Street between the WTC site and LibertyPlazaJar1c._As
such, the lowercncp 1rse qordtLshwnjn Figure 2-4a would be extended beyond the WTC

t
hnlatformtnezznnineandterthaUeic1s. including the connections to subwar. buildin gs on

the WTC site, and the FSTC.

The Liberty Plaza connestio& was estimated to cost $81 million. Thus the total nroiect cost for
this alternative would h appmximatehi&ljrnillion more thanihe estimatejoresented for the
Preferred Alternative-

The 	 nresented in the DEIS showedjl.a the_Terminal jwith a Liberty.Plaza-Connection
Aiknatin..waulLhavt.more intense and/or a greater number of adverse inac.t&AhaxLthe
Preferred Alternative during c	 tionAs comoared to the Preferred Alternative, the
Terminal with aLthcrtyThzLCpnnetipn would result in vibration impacts an_agçtmjmbr

Terminal with a Liberty Plaza Connection would divert nedestrians from sfreet-lc.vcttQ_&sub-
grade concourse, which could detract from local businesses. and it would. yeduce the availability
of oven space within Liberty Plaza Park.

During the public review Process for the DEIS, public officials and concerned citizens stated that
thLiberZyJ?ia.za..thnnection would adversely impact communitytharacter.A nublic coal for
the rebuilding of Lower Manhattan has been to revive its retail-and-to ensure its long -4

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 jbey Plaza Connection as pafi of tl&fteferred_Alternative.

113 iteitu a y ojtt.Agtj U " of 01.10 11511 iitxtwj

The ID) options for the design of certain eomnonents of the PermanentjjvTC PATH
Terminal. As planning has advanced, certain comoonents of the project have beeiLflnaiizetsujith
IbtskSn_ontions could be dropped from further consideration. The following describes the
options u_riipijsly_prcsent_aiicflhe_oS_qmeuf_theAcsig&.process that hasoccurred since
gUncation of the

STAN])-ALONE 215kMLN4L

The construction of the Preferred Alternative would be closely coordinated with the construction
of elements of the
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_connectian to the World Financial Center
must- Qcoordinated with the outcome of the Route 9A Project. As will be described in Chanter
U.,ThfStnitueandEnrv." numerousj ilityjines. includin2 a 66-inch water line . al&ineh
sewer main, a 48-inch water main, and an 84-duct telenihone utility, lie beneath the roadbed of
Route_9A. If a short bvnass i&constructed. NYSDOT would rejQcate these utilities to ficilitMe
thepppsed traffictunnel. This utility relqq ition would also allow for construction of PATFI's
thra0cPMLse. In the event that the No Action or At-grade Altemativej'or the Route 9A

Ao this utiljw relocation.gel is selecte

999999mimmPANYNJ considered a nedestrian bridg er Route 9A as an
utilityjelocation would not be undertaken

ce nublication of the IDEIS, PANYNJ hat determined thatihe
e constructed at a lower elevation. whiehwould avoid these utility

SO II VENTJJJAIID]ISTJ? UCTI/RE

TheDElsidentffie&two_ontions for the location of th&Terminal'nonth ventilation sncture—
Route9AmediaitnDeutscheBanic

Under .jhc Route 9A option. the soutkxexitilatipn structure would be itntical to thcjiqfth
ventilation stnicttjredesbeinh.oy&but it would be located aton PATFVIpnnel F. Like the
north structure. it wp	 rislnrclief. smoke evacuation, and emgce
However, the New YorkState Denar f Tnnsnortation raised qoneems rc2ardina the
location of this building_g&en theirnianned reconstruction of Route 9K As such. PANIYNI
considere& a second ontion to locate the vent outside the Route 9A right-of-way within the
&er site of Deutsche Bank.

UudeLthc Deutschepçç	 P6NYNLw0uId construct the ventilatio&system within the

level of thtfithrçbuth.B usf the	 distince from the PATH tunnels.
ypt structure at this location would not be collocated with eegencv e2ress. Therqftre

PANYNJ would ned to provide for an emergencystair.ay with access frogthe_thnncd nlaza
jcent to the officejower or withjnjhe north or south idewalk lon2 LihertyStrect. As such.

thisontionjyonidie un a	 onal PATH structures and may increase the overall ncqjct cost,

thibse&ent to the publication of the DEIS. PANINJ. has selected the Route 9A ontion for the
south vent as the Preferred Alternatiye.nn4 will cQDxdjfl1tsdesjn3yjth the seketed
altcrnativetbthc.Ruutc9&Proj,

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 Il, 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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numerous projects planned for the redevelopment of Lower Manhattan, including the $4.55
billion transportation recovery projects. In addition to its use in projecting construction and
design year conditions, 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.

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 wQ pld begin in
sunijnr 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 ALTERNATIVES

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 TerminalTerminal 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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PRO.JECTALTERNA TJVES

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).

&cferred Alternatjy

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 ETA 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 ETA 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
LMDC, 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 VITA 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 dining the transportation conformity waiver period.

ENVIRONMENTAL ANALYSIS FRAME WORK

In response tothe federal guidance provided by the ETA, the governmental entities involved with the
recovery efforts in Lower Manhattan have developed an environmental analysis framework f

pendixi) This framework was prepared by LMDC, MTA, NYSDOT, and PANYNJ, in cooperation
with the VITA 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 Sustainability 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 II. 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 24 shows the EPCs that were
formalized by LMDC, MTA, NYSDOT, and PANYNJ in Sentembn 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 hefenej
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
NYC!' 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 ill, "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-
Environmental Performance Commitments

Air Quality

Noise and
Vibration

Cultural and
Historic

Resources

Access and
Circulation

Use ultra low sulfur diesel fuel in off-road construction equipment with engine horsepower (HP)

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 ldllna times on diesel cowered enemAs to 3 minutes

uontroi oust rematea to construction site tnrougn a son trosmon Sediment Control Plan thai
Includes, among other things:

a) Spraying of a suppressing agent on dust pile (non-hazardous, biodegradable);
b) Containment of fugitive dust;

c) Adlustment for meteorolocical conditions as annronriate.

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

Coordinate construction activities with projects under construction in adjacent and nearby

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

Prepare contingency measures in the event established limits are exceeded.

Establish coordination among projects to avoid or minimize Interruption in access to cultural

local cultural resources.
Identify public information outlets that will receive and provide current information about access

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

Promote public awareness through mechanisms such as: a) signage; b) telephone hotline; and

Regular communication with New York City Department of Transportation and participation in

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

Add
	

for

Design for the
Environment

and Site
Waste

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.
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EnM

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 (V005) in accordance with the NY'S Executive Order Ill, 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.
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• 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 PrthrrerLAlternaijye. The approach to the evaluation of cumulative effects is further
described in Chapter 15, "Cumulative Effects."

Sincepublication of the DEIS.PANYNJ has coordinatedvritlut'4y5DOTandjyfljQjjjnej
EPCs ansi other .initig_____oncommitments identified in the .nyiromintaLdoeunentjoe
Lower Manhattan Recovery Projects. As such. PANYNJ and MTAiiawAgreed taadditjm
measures to minimize or mi ti 	a

i
r	 emisonsoiseaadvjbration durmg the

csuislnietion oftiiciLpjects. ese measures are descrjthxi in more detail in Cimpter_9..J'Air
Oualitv" and Chanter 10. "Noise and Vibration."

Furthermore, on November 22 2PQ4, ^kw^k State,

Esecntiye__ Order &raing._thejnwer Manbfln_osc n uctio Commp4çper see
Annendix Ii. The Command Center will administer the construe nrojeptsithinLower
Mnnhaflan that either 11 have a .consflct n value of more than S25 jjj1j21cj
gQyQmmental actions o ermitso3re	 k withini City or Statetreet or hi 2hwav.

Thc_ nter li eoordinat	 niy.informathnonstron_loijcjjjli
nordjnajoenyironmental comnliancçand safet y. .and diversity and ecivaLopnonjtjesin

p1ovment. Te Command Center will be managed by Executive Director to_boinkinte
by the Governor and city of New York. The yo also appoint a Directoror
oLGityDnerations to act_aiajiaison between the_CornmancLCenter and City officml&An
ExeQutive Committee.±tobe chaired by the Executive Director. wilLbapp9ittpiJfigç

the Command Center. the Lower Manhattan ProiectSnonsors. and
other key qih' and state departments and agencies. chanter ' nsptjon Methods and
Materials" rovides a more-detailed description of the roles and functions of the Lower
ManhattanConstruction_CommathCentr.

As- described in Chanter 18. "Eroes,gy_en ._CoordinMinn. and Pub. .1ic Partkination,the
LoweriManhattan Constmction Gommand Genterjs fthe several forumsJnwhh
PA-NYNJ will_coordinate with other agencies and the general_public as the o1ang_and
construction of the Permanent WTC PATH Terminal moves forward. Asjhe owners_oLdie WTC
ajte._PA1'flJwill_maintain c1oe contact with LMDC. MTA. and_NYSDOT as_their_efforts
move forwar4,Jdditi .QpjYk4jjyifl continuejacoordjnate with thspect's etion 106
consulting parties i_issues rejjgJ_archacologicgi and historic resources. and the y will
continue stakeholders and community_gBns to report on the
project's nroaress.	 *
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Chapter 3:	 Construction Materials and Methods

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 Alternth. 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 prcsented a construction schedule 	 asirig plan developed in October2001JhM
plan was urenared as _part of the cqqr4iimtø • efforts for the cumulative effcts_ analysis
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frameworkjor the tsrManhattainecoveryj,rojecth, The nhashig la nresented in the DEIS
consisted of 6 Elements as follows:

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

• Element 2: Tunnels under 1 and 9jjnçj
• Element 3iKQ14Q9ACun1ctiD11;
• Element 4: Liberty Plaza Conneetion
• Element 5: Excavation/Deconstruction of the ternoorarv PAM station: and
• EkmnL6 PATTI Terminal Building.

As noted in Chanter 2. "Project Alternatives." the Liberty Plaza Connestisinjs not being

project eng neering and desi gn have proessed allowing for a morç ujfined assessinentLfr
construction schedule and nhasint naintheElS assumed constructioxuwould begin
in the first quarter of 2005, but it is now anticipatvdjQjtart in the third quarter of 2005.
Furthermore. the DEIS analysis of construction impacts assumed—amoremow fast-tracked appnah
with the majority of&onstructioxuctivities occurring in 2006. Based on current enineerin data.
design considerations. and coordination issues with other senarate undertakin gs on_thtWTC.
site, the construction activities would be mqrre,^^utcd through 2006	 _arid_^
Since the analysis in the DETS was based on a hi gher level of actiyilyjjian is currently proposed.

for the FEISui&thev renresent the maximnm.pre&ictçdjioEeilevels and pollutant cc.n&enfrations

less aggressive construction schedul,

This section presents the ,construction schedule and phaingiQr the Prethrre&Aiteriiathe
currently proposed. Section D. "Construction An alysis Framework" describes the consiruQIjon
scenario that was oriinallv devejnpedfortjìe.DEJS and is used in this PETS to assess potential

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 earlyfljQJkwever.
the major components of the Terminal are expected to be o perational 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
PtcfrrthUlterniutive but was also assumed for analyses prepared for the World Trade Center

3-2



.c Q)
0)

Co
COO

a.
E

ci)

=
C
0
C
C

C)

a)

(I)
Cdu-i

a

=
3E
C) a>

-C-c
CC

ci

EC.. a
CE

a--c
C
Cd

- a)

E a
Cd

Co

cta)

I

co

C,,

CL

C
Cd

40
Z 

r0'I)

r8
I— a

J0tC
C

F

C
Ui

0

IZI -
0u.

a'
=
C
a,
a
C

Cd
C

6

Cd

C

T()

ci)
'--C

C)
CO
C
0
'I-'
C)

I-
.4-a
(0
C
0

CII)





3: Construction Materials and Methods

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 A1tathre, 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 compénents.

NORTH/SOUTH TEMP ORARYAGGESS

Beginning in late 2005. PANYNJ would construct temnoray access to the temporarv WTC
PATH station. Anurrentplanned the temporary access would be located on Vesev qr Liberty
Street or both and would allow foE the contjnuet pse of the temnorarv station as construction of
the Permanent Temünatproceeds. The temnorary access would be maintained until thpJ[ermjnal
Hall and other nermanent street-level entrances can be nrovided. The duration fozjbe
construction of this element is 15 months.

SL- )YESTCONCOUR,

During this uhase. PANYNJ woulthconsrtmctiheeast-west pççstrian connection throu gh the
site. This pnlso indudes the construction of the east-west connection beneath Route

9A_md 	 adjacent to the World Financial Center. The portion of thtconneetion
beneath Route 9A may be constructed by NYSDOT using	methods
PANYNJ with miningjf NYS DOT pursues yass alternative for the Ronte9&Pmiect.
then they would construct the east-west concourse in tandeim with their construction oflhe
reisJfN)SDOT nursues an at-grade alternative foukQute 9A. then the east-west
concourse would be constructed at nearly the same elevation by PANYNJ: however. the tunnel
would be mined with spoils remoyecLfrawithinjhe WTC sitep; from a shaft near the World
Financial Center that swould eventuall y provide the vertical connection between the concourse
and the street-level headhouse. The full duration for the east-west coflcmjrse construction is 36
months.

Thejiardening of the roof of the east-west concourse. which would eventuall y become the road
bed of Fulton Street between Route 9itndjjreenwkh Street would occur durin g this element.
Thebr4dpipg,stwQf would involve the laying and reinforcement of high densitv_cmwrete,
Upon completion, the hardened roadbed would serve as staging for the-construgliQn of Freedom
Tower. which is being undertaken jxidenendent of the Preferred Alternative for the Permanent
WTC PATH Terminal. The road bed would be prep-a-- street traffic: as nart .bseparate
untthicing
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This element of construction involves the preparation work needed to maintain PATH onerations
as comnonents of the Permanent Terminal rtcj^nstruction. It includes the layipgofaternnorarv
Track 6 and the nermanent Platform D within the WTC "bathjkbTbe temporary track is

firstpermanent nIatfqnmtQbQQQnsflckdZFmQk yonIdbexemnved once PATH service can

3wwldbe undertakenjaiupppffjh btetwidening_Whtpassagewav betweejjjhe mezzanine
level  the concourse level. The total duration of this element is 20 months.

PERM4ARNTPLA TFORMS. TRACKS. AND MEZZANINE

This comnonent of construction includes the major structural and finishin g work for the olatform
and mezanine levels of thelennanent TeimStjtinchidejplacement of the struefliraLarches.
mezzanine construction, the underninnin g of the I and 9 Line and construction ofihe
passawy  betveen themezzanine and concourse levels,the Jegtke.nina and unm'ade of
PlatformsA. B. and C. the completion of Platform D. and the constrpjainma1_EATH's
ventilation structures in the median of Route 9AThe total duration for this thase of
construction is 45mouth&

thiitLxw beneath. the existin g NYGT 1a4 9 subway tunnel would be nerfornied from within
thiPrnnel to.nrptectthe_çjtjpg sjjia tunnel frmjheaubsçgjpjexçavation work. Groutig
isjisedin soft soil to stabilize surrounding soils as  tunnel is excavated-InAbis-casc q machine
would be used to stabilize the siirroundhgfipflsyJn'ectjpg cement or a similar material to form
a hard tunnel shell. It would involve the use of comnressed air operated drjLri gs and rout
PiifflP-!1

Excavation and thndingateath_th&s.ubwav wouidsccu from the we bathtub and proceed
east. Tunneling would be accomplished via conventional minin g technipijes_(e, g.. shield . with
hand or mechanical excavation) and would require removal of existing piling supporting the
pb v tunnel andtep&cmentitJnewnilesJfoundatioin._Snoils would be remQ3te&yi&th

existing rampjo Liberty Street or by lifting to the surface with a crane and skin box.

Demolition of temnorary and construction of the permanent tracks. platforms. and mezzanine
ijinccijrjdternatin between northern and southern pprtkn&s.ftrack. nlatform, and

mezzanines. To maintain.....serxtc and nassenReLsnfety. and access, only one half (either the
northern or southern half) of the platform would be demolished and converted. thtathesecond
half would -follow, is stage f apyQpId continue until all tracks and platforms are
converted. All work would occur within thejyextiathtub of the WTC site withaqc.esifinmjhe
existing ramo from Liberty Street. No street closin gs are anticipated for this work to take place.

Two ventilatioinflp jre&fthem eiae &woWd_be..constnicted as part of the Preferred
Alternative. The north ventilation structure would be below and within the mecjjnpfRonle9A
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 ins I  ion of fans.
Estimated,tation for construction of the ventilation shafts j&a.pproxjmatelv 6 months. The vent
structure construction would be undertaken in coordination with NYSDOT.
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WTC PATH TRANSIT HALL

the Terminal's mechanical and sopport systems. A nreliminarv estimate for the duration for the
construction of the buildin g area is 42 months. from late 2006 tbrougii early 2010. Lane elosing
on Church Street may btxquiredfor materials delivery and fqçerecionofre-cd
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 contractdoeument.

AkscribcdintheDE1 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 spnsors established--a Schedule WorkjpQroun. a Lo gistics Working

pa Traffic Working Grouo. and a Siandardswuj king Grimm 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 publicationof the D rnorPki established. by watof an Executive Ordcr
the Lower Manhattan Construction Command Center (see Apoendix B. This entity will
coordinate the construction of the -Lower ManilialLanA—e-c—Qyery Proets but will also coordinate
any other t v lue in excess of $25 million
through 2010. The-Command Center wL havQ an Executive Commjttee&onsistipgf
reprentthves fronLth athu	 tonsosandotherkey_state and local - agencies. The
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Co=d Center and its Executive Committee will be mana ged byan Executive Direclor, who
was appointed in February 2005.

A& stated_ia the_ExecutiitOrderjhe functions of the Command Centerwi1ij

•	 the participnts in therebuildth pracst and ensurina that the
construction in Lower ManhattajLproceeds as scheduled by mediating conflicts in schedules

• nnd1mctan&sitQaccess between construction plojects.	 ea— and, the Lower Mnbattan
Community:"

• "Coordinating nrotoeo1s contract reojjiziement&ansl activities outside of indii4jJ_pmjet
limits tbrougjLklanning on a daily basis throughout constructiono overnment agencies.
develoners, construction managers. general contractors, and confractors

• "Coordinating construetion_pr9jects to minimize inconvenience for res
i
dents, workers

nedesthans. vehicles. an&qomniuters:"

• EnringthaLthcLowcr Manhattan ale&nn&ins neat. cicaaand order1y±jbrjjghojg

• "Communicatin g with residents, businesses, and the eneral public throijgha

onstiqz.Uindtistiy. by coordinatin g initiatives. nublic outreach, and information:" and

"Utilizing technology to facilitate coordination of projects."

AlthoughsheCominand Center and the Lower Manh4liaaPrSSvppsors maLth.rther refine
the EPCs as construction moves forwar&YAJLYNJ has alread y committed to specific measures
to_mitigatej,jkntLal impacts resujtjg from the nroiect's construct jon. As noted in Chanter 2
"Proiect Alternatives." the EPCs address five categories as follows:

• Economic Conditions:

• Cultural Resources:

• Access and Circulation;

• Air—Quality : and

• NPiS.QJUdNIhFAtI 00±

Chapler_5. "Socioeconomic Conditions." Chanter 6. "Cultural Resources." Chanter 8. Section B.
"Vehicular Traffic and Parhng,1.Chapter 9, "Air Qualit y." and Chanter 10. "NoisenM
Vibration." describe these commitments. nlan&frrJheir imnknientation,jnd thcinanjicipated
benefits jolocal conditions during the construction period.

BANYNJ will also ensure that its EPCs are met indepethent of the Lower Manhattan
ConsthilionCommnnd Center. Coordination and circulation lans will accom pany the Project's
design _documents, and the projecticontract documents and cqpflruction_secifications will
include the EPC requirements for &onlra qtcrs and specific measures tomomtoLjhese
commitments as construction moves forward.

P. CONSTRUCTION ANALYSTS FRAMEWORK

As described above, the DBI&nresented a const pjctipn analysis framework deve1Qped through a
cnotdinatet effortjyitb the sponsors of the LowetManhattan recovery nrojects in QQtthex2i)Q1
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Chapter 3: Construction Materials and Methods

This framework considered the p ç neriod
Terminal would bein simultaneous construction-TheiJbJgyiaz&CQnnection was onejh
four elements assessed for the peak construction year in the DEIS Bjnce the Preferred
Alternative doe not include the Liberty Plaza Connection.Jliis elemist1ronnfljJie
eonstructicn4nalvsis frmwork for t 	 IS. Furthermore. alt 	 the cuxrnLpijntand

frameworJcto evaluate pp1enhgl impacts_ffl2dJnitrnatioxt

The assessment of potential impacts due to project construction requires the de'elopment 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 Prthrxed
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 Prthrre4. 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 I 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 3 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 CONSTRUCTIONELEMEIVTS

The following section describes in greater detail the construction activities in Elements I
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, Platform Conversion, Mezzanine and Concourse Constriction

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 truck or 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 flçjs. 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 tiiacka (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

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 I 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
workday.
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Table 3-2.

Table 3-3 presents the number of 1mcic&ndedior, 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

Removal*

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
ite Construction Activity

Air Ooerated Grout Drills
Concrete

Welding Machines	 1
Workers in Personal Vehicles 	 QJday

Element I Route 9A 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. ]Linderthe

excavation would employ cut and cover construction
methods beneath the existing roadway.

NYSDOT would construct FATH's connection on behalf ofPANYNLNYSDOTwoWdusçjg
and-cover methods	 the excavation of PATH's connection with their
construction effoEs for the roadway	is selected fodoutA4
the PANYNJ would construct the concourse bcncath Route9A b y mininL

The _cut-and-cover method of construction fould resultin the xjrnuetijp±cd Jnlvagtssn
trafJkcirculation and noise as compared to mini pghu& thcs 9chapteonsider thc_cu_a&-
cover method for the eyaluatknofimnacts. Ikc notentiallmpctz on air qualtvaryçpenjpg
upon_the construcilon method; therefore. the _aijjjeentçjinhapter 9. "Air Oua]i
considers both methods of construction.

Furthermore the shprtjypass alternative for the Route 9A Projrçjpcation of utilities
in the viethity of the roadway; however. tb	 utilities guft

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
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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 backfilled 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

Over the 15-month duration for this clement, 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 3 - Summary of On-Site Construction.

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

Pavement Breakers	 I
Backhoe

Welding Machines
Workers in Private Vehicles
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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 1111 trucks could arrive on site per day during project construction. Since_each truck
would travel both to and from thepteiect sitethis r.IC trim.

Table -2

Of these lIE trucks, El would be heavy-duty trucks while 3]. would consist of light-duty or
subcontractor pick-up trucks. in addition to the deliver y and service vehiclesjenetated by the
Preferred it is estimated that a small uumber ofconstrutio workers
yppc_ arrive at and _deartiiie area b y 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 Alternatj ye 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 P kited 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 on 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 II, 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 Si/es: (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 Prcifrnrd 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 NEIGHBOR hOOD 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 I 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 louse (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 PATFI 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 WTC 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,
Vcsey 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 (Vcrizon 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
SB 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 Flail 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 (I 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.

Batten' Park Cliv. 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.SJI.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 buildigs.
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 Tribeea
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 sheet 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 modem 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 13 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 (WSURA). 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 Siteitself, they are
applicable to the land use study area generally. Therefore, a brief discussion of zoning is
included to further establish the context Mthc PrfrrredAlternatiye.

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 I 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 Wit. 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 CS 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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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 (CS 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-bout 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.

Battety 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. FIRPT 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 WRY formed thcbasis for a NYEDCP 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 Prefexr&Aiternatiw with the 10 WRP policies.

421-g Program

The 42 1-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 WSUIRA in 1961; it expired on January 25, 2002. The WSUIRA 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 SB and SC between Chambers, Greenwich, and Murray Streets and Route 9A are
the only two WSURA 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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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 it, 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 Redeveloym cut 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 ibr_demolitfpjii. 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 I 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
SB 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 haie 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 II, 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 Ii, 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 City. 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
ballfieLds 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-
Canton building.

Tribeca. The major change in Tnibcca 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 Il, 2001.

Civic Center. No changes to land use or neighborhood character have occurred in the Civic
Center subarea since September 11, 2001.

Brooklyn Bridze 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 "Pit-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-I.

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 ulanued and ma y be underway
ia2ftO6.

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 5C 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 Tribeea
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 yE

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.

E94FRRED ALTERIVA TiVE

Land Use and Neighborhood character

In 2006, po_rtions 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 Preferre&Aitrnative 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 ftfrrred AfterrijaWy—e 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 Altcrnative in the
construction year.

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Land Use and Neighborhood Character

Pro fect 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 cast-west linkages for pedestrians and vehicles that have not existed
since before the creation of the Wit. 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
clement 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,ppssiblv, 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 SB, 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 PATFI 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 Cliv. 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 "ceo-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 Batten; 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 ACTIONALTERNATIVE

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 calmity of the Preferred Alternative.
transit service in therea maynotmeet 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 lPreferre4 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 AJ1erntjye.

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 th e
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 Il, 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 Aiternative 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 thePreferredA1tcmatiivi since it would replace the existing temporary WTC
PATH station with the same use in a larger configuration. Overall, the Preferred Altern ative
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. PANYN,Lowns the WTC site: therefore. the

construction of a Route 9A connection and its oronosed entrance adjacent to the Winter Garden.
PANYNL has been coordinating with these nronertv owners for thcir-

th%arppçthpwperstheir execution is not expected to result in adverse imnacts to nublic nolicv.

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 apace 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.

Batter,' 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 r qentjyissue&aJ<eQord 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 PATtI 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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NOACTIONALTERNATIVE

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 Altesnative,
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 NoAction Alterntiy
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, AdiwAfternative 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.

ALTERNATIVE

Land Use and Neighborhood Character

In 2025, the BrthxredAjkrnatiye 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 Al 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 Prfrned 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
AltematiKQ 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.

K MITIGATION

During the construction period, activities associated with the PtekrreftAjfernative 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.

I	 I 3 I [11)11] IIIIS'4

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

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) an • 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 Vcsey and Thames Streets, Church Street, and Broadway;
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Chapter 5: Socioeconomic Conditions

• 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 TIONANJ) 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 Ii, 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-I-A rts+CulturaI 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).

ENVIRONMENTAII JUSTICE

Executive Order 12898. "Federal Actions to Address Environmental Justice in Minonjy
Populations and Low-Income Ponulations." requires that evefederal Jdnti&d
address disnr000thonatt ih nadversehuman health or environmental effecjsofjt
programs, nolicics, and activitieton minojw-incomç_pujatis.

As di&cus,sed in the existing,,çond itions nortion ofjjj cha teL epj 	 area nonulation
is	 household inconie thatis oyer twice thndiaij,frr New
York ci and pQyeej that is well bdow the ciwitaverage. The secon 	 stud"aren
L_cludes twosnbareas with jiopulation, Thare over 5QnercenLminotity:China
LwIniatcl $, c tuLrninorityI and Civic Ceniecanoxim tely5S percent minorjty
These communities also have	 _________

pprccntin	 ar!d.th2Qercent in-
York ctyThwever. these Qomm1intie&are aeoaphical1y ifihey removed frornJptqpcji
prect and would jnot s,fi	 is	 rtiona	 high an
pject.3'herefore, a moje 4eiailed environmental jianalys was deemed_unnecessaw.
Neveheless,as more_ft]lv discussed crdmationjroo.^d Public

icjin"	 mid PANYNJ reached outlo low-income-_and muxoritv nopulations ilLmi
e qtbes part of The oroieeCspuiinpiii-tjpnrogram.

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	 Black	 Asian	 Other	 Age4

1990
North ofWlCSite"	 1,218	 84.1	 4.2	 9.9	 1.8	 N/A
Broadway Corridor3	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
Park3	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:
1	 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 1 and 1990, Summary File 1.

5-6



Chapter 5: Socioeconomic Conditions

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 primarilydue 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) I Owner	 Renter	 Contract Rent"'	 Value1'2'3

1990
North of WIC 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
Trlbeca	 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

/A

 2,992,169	 5.8	 1	 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	 $740	 $361,100
New York City	 3,200,912	 5.6	 1	 30.2	 69.8	 1	 $646	 1	 $221,200
Notes:

1 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 Profile'

	

Average	 Median	 Persons Below

	

Total House- Household	 Household	 Poverty
Primary Study Area 	 holds	 Size	 Income1	 (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
Manhattan716,811	 2.0	 $42,511	 20.5
New York City	 2,816274	 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	 3,021,588	 2.6	 $38,293	 20.8
Notes:

1

	

	 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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Table 5-4
Pre-September 11, 2001 Manhattan Office Market Characteristics (Yea

Total Inventory	 Class A Average
Submarket	 (sq. ft.)	 I Total Average Rent 	 Rent	 I Total
Own	 224,320504	 $54.65	 $67.11
own South	 60.614.279	 $46.70	 £50.23

Lower
	

107
	

3.6
Total

& Wakefield. second auarter 2003.

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
psi, Class B at $37.70 psf, and Class C at $37.08 psf.

Rate

11, 2001 Lower Manhattan Office

Inventory Total Avg. 	 Inventory	 Total Avg,	 Inventory	 Total Avg.
Submarket 1 1,.n, 1	 o.,.	 1	 1 .1

Table 5-5
and Rents (2001)

Inventory j Total Avg.

Total	 58,764,8
	

41.51	 1 34,320,435 1	 $37.70	 1 14,716,677 1	 $37.08	 107,809,9
Percent of Total 	 545%
	

115.4%	 31.8%	 91.6%	 13.7%	 90.1%	 1000%

reid, second quarter 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

COMMER CML 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 psi'. 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 psi 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 psi 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 psi' 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	 426,009	 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 ULATIONANJ2 HOUSING

Population

The Lower Manhattan population has gone through some dramatic changes ince 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 (msl) of office space. Of that space, 58 percent (approximately
227 trust) 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 psI) is notably
lower than the average rent for all of Manhattan ($41.12 psI).

Table 5-8
Post
	

2001
	

Office Inventory and Rents (2003)

Submaricet	 Rent
	 Avg.

584%

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
11, 2001 Manhattan Office Vacancy (2003)

Class c	 Total
Total	 Total

Total	 Available	 Total	 Available	 Total

Post

Submarket
	 Available I Vacancy I Available

99.2%
tudy 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
msfof Class A space in Financial West between 2001 and 2003.

Table 5-10

	

Post
	

11.2001 Lower Manhattan Office 	 and Rents (2003)

	

Submarket
	

Rent

Source:

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-I1, 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
	

2001 Lower Manhattan Office

Submarket
Available	 Vacancy	 Available
Sears I	 Rate	 I Scare

Available IVacancvRatel Available

Market
	

second ouarter 2003.
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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 msf) is located in Midtown South, 31 percent (33.9
ms 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 ii 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 psil

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/Take-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 Einploynient

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 li/h Impacts. Technical Memorandum Prepared by Urbanomics.
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Table 5-12
Post-September 11, 2001 Manhattan and New York City

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.
TcnantWise.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 I  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" subseetor. The greatest percentage of
employees in the Services Industry (31 percent) were in "Business Services."
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Table 5-13
Lower Manhattan Employment (2002)

Number	 I	 Percent

Agriculture, Forestry, Fishing, and
Mining
Construction Industries
Manufacturing
Transportation, Communication, a
Wholesale Trade
Retail Trade
Financial, Insurance, Real Estate
Services Industries
Unclassified Establishments
Public Sector Emolovment

0.0%
1.3%
4.3%
3.8%
2.8%

10.7%
34.7%
38.9%
3.4%

22.1 %
Total Employment	 I	 354,753	 j	 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 (2066
Residential I	 Office	 I	 Retail

Estimate	 Residential
st-September 11, 2(
	

753
Incremental Growth

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
applying standard employee/square foot ratios to anticioated development.

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 ACTIONALTERNATIVE

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.

PHEERRL.D ALTER NA JIVE

Construction of the Preferred Aternative would not displace residents or businesses since no
such uses are currently located on the WTC site. The plans for theirefened Alternative have
been closely cQerdiwìted 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 PreferreiAiternMiye1.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 le -Er f ed 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 Alt ernai, 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 1)raft Environmental Impact Statement
evaluated a Permanent WTC PATH Terminal both with and withos&&subrade connection
beneatbGherQkSkeQttoLibtv Plaza. The alternative with the concourse was oroieetcd tocot
$81 million more than the alternative without the eoncQçirsç. However,simcctpubiicatkn of the
DEIS. P  ha advanced the desif the J refaeiAlicmative, which does not include
tiñsaabkconcourae, and has determined that certain qomponents would bore•eosfly
thnoriginul&.estimated. Thus. the PreferredAlternative would have a higher construction &nsl
L&ZkbillioiilThan the "Terminal with Liberty Plaza Connection Alternative" nresente&inthe
DEIS.

The construction of the i.teferrethAlternative 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 $2131 billion. This amount includes site preparation and
hard costs (actual construction), and design, legal, and related costs. The total estimated amount
of S2.138 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 $2J38 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 $310 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 Pre 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 ALTER/VA liVES

Table 5±16 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

Table 5-16
Projected housing, Population, and Employment in Lower Manhattan in the

Opening Year (2009)
Residential I	 Office	 I	 Retail

Estimate	 Residential
Post-September 11, 2001	 32,558	 92,900,000	 7,100,000	 68,073	 354,753

Incremental Growth	 10,060	 6,150,600	 1,380,400	 18,820	 31,328
Total 2009	 42,618	 99,050,800	 8,480,400	 86,893	 386,081

Notes:

	

	 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 emplovee/scivare foot ratios to anticioated develooment.
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NO A CTIONALTERNA TIVE

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.

ERKFERRED ALTERNATIVE

Upon its completion, the Prthrnxl Alternative would have positive impacts to the residential
and business populations of Lower Manhattan. As described in Chapter 8, Section A "PATH,"
the PrefcrraAlteirative 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 at), butthere
would be no residential or office uses within the project limits. Thus, the PrferrSAlkmatiyc
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 COmmOnjQAll 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 Inminal 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.
ThpcwJ.?a$treet concourse1 whichjbg
A1tQm.a1iy iyo11ldJ1ow_iLtcctb-madpçnect1on between subways located along
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Broadway. Fulton. Nassau, and William Streets and the WTC siteand PermiicntiM1TCPAj'H
Terminal. This new transfer may attract some nedestrians frqin street-Iejjçe
businesses located en route would not he substantiall y impacted by these diversion& 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 PrefertS Alternative would improve access
to jobs for both residents of New Jersey and Lower Manhattan.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

Table 5J1 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 547
Projected Housing, Population, and Employment in Lower Manhattan in the

Desitrn Year (2025)
Residential I	 Office	 I	 Retail

Estimate	 Residential

120
2025
	

44,775	 107
	

421
er 11.2001
	

27.143	 107

Notes: Population estimates were generated by n
average household size for each subarea,
standard emolovee/sauare foot ratios to a

the number of housing units by the 2000
ant estimates were generated by applying

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 ACTIONALTERNATIVE

By 2025, the temporary WTC PATH stationstation would be retired from service since it would have
reached the end of its useful service life. Absent the Prdejr&Aitmative, PATtI 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 cp ggion 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,

IRFIEER&E12 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 Preferre&Ajternative would not alter the development, population, or employment
characteristics described above for the Future Common to All Alternatives.

Furthermore, the Frefened 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 anLNwActkm conditions and that there would be no adverse impacts to social or
economic conditions in Lower Manhattan.
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K 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
SI.

Table
Environmental Performance Commitments

Proposed Commitment	 Implementation Plan
Coordinate with LMDC, Downtown Alliance or other	 This would be implemented as part of the Maintenance
entitles to minimize residential and retail Impacts as 	 and Protection of Traffic (MPT) Plan and the coordinated

required through: a) relocation assistance, as applicable, Iran soortatk,n Management Plan ITMP) among the Lnwer
to persons to businesses physically displaced by the 	 Manhattan_Pr jecLsroxmors. 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_andilME would then

Add appropriate signage for affected 	 This would be Implemented as part of
businesses and amenities, 	 I	 the oroiects 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 Prferred Alternative would not have long-term (opening or design year) adverse
impacts, asdscribed1frQ1c, 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 Prthrrcd 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 (NIHPA),
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 VA TIONACT (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 NFIPA.

Due to the WTC Site being within and near the project locations of their respective proposed
undertakings, ETA, 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 (ACHP) 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. ACUP 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 (NHL), 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 anent WTC PATH Termin , 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 NHPA addresses federal agencies' responsibility to preserve historic
properties. Section 110(f) mandates additional protection for NHLs by requiring that federal
agencies exercise a higher standard of care when considering undertakings that may directly and
adversely affect NI-Ms.

SECTION 4(F) OF THE U. DEPARTMENT OF TRANSPOR TA TION A CT

Historic properties are also protected under Section 4ffl of the Department of Transportation Act
of 1966.1 Section 4(1) 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(1) Evaluation has been prepared and is included in
Volume I of this Environmental Impact Statement (EIS).

STATE HISTORIC PRESER VA TION A CT

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 SFIPA, set forth in Section
14.09 of the New York State Parks, Recreation and Historic Preservation Law,

NEW YORK CITY LANDMARKS LAW

The New York City Landmarks Preservation Commission (LPC) designates historically
significant properties in New York City as NYCLs and/or NYCI-IDs, 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 NYCRDs 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(1) 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(1).
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Permanent WTC PATH Ternin.ai, 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 j&Cha pter 2.

and Liberty.çç	 fonajchaeoloical resources
therefore was 	 of Church and Liberty Streets and Libgrty
Plaza.

Archaeological resources are evaluated through a three-step process. The first step, Phase I,
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 IA, 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 ofHistoric Resources 	 -

Once the APE was defined, a list of officially recognized historic resources within the APE was
compiled. This included NHLs; 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 SINR and/of 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/Nk 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 NYCI-ID 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. SFIPO and LPC have
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determined that some of these resources are S/Nit-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 SHPO 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.

FTA. 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. PTA has identified 21 historic properties within the APE As
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," FTA finds that the
Preferred Alternative will have adverse effects on historic properties. FTA has coordinated
xtcnsiv1v with SHPO. AGH&AncI consulting parties -in _the identification of measures to

resolve these adverse effectsisee Section E,±MiUgation." for more information). Results of this
coordination and consultation form the basis for the MOA executed amon g FTA. SHPO.ACHP.
imjPANYNjjbrikPermanent 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 Il, 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 Ii, 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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her 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 SFIPO 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.

't'hese 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 9A Connection

There is one known archaeological resource in the area where the pedestrian concourse to the
WFC would be located-the Hudson River Bulkhead (S/NR-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 	 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 modem 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 I 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 190809, 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 FI&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_& letter tQthe
ACHPJdated 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 Effect

Ref.	 S/NR-	 NYCL-
No.	 Name	 Address	 NEIL	 SINR 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

8. 1 Former St. Peter's School	 IS 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 I X

Notes: Corresponds to Figure 6-1.
NHL: National Historic Landmark.
SF?: New York State Register of Historic Places.
NR: National Register of Historic Places.
S!NR-e/ig/b/e: Site has been found eligible for listing on the New York State and National Registers of Historic Places.
NYCL: New York City Landmark.
NYCL-eIigibJe: 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 NHL 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 indicatdjhat the y will not consider this
request until thQptoject's Section lO6icyjew_procesnd
thWTC Site _re cometed.
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Barclay- Yes ey Building (S/NB -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
I WTC and 7 WTC. Repair work is ongoing and it is partially reoccupied.

Federal Office Building/US. Post Office (S/NB)

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/NB, NYCL)

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/NB-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 (SINR-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 Even ing Post Building 'S/NR, JVYGL)

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 Borglum, the sculptor of Mount Rushmore, and two are by Estelle
Rumbold Kohn, the architect's wife.

New York County Lawyer '& Association (S/NR, )VYCL)

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/NB-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/AR, NTYCHD)

Bounded by Duane Street, Park Row, Broadway, and Centre Street, this district incorporates
both the Commons pasturelandset 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, NYGL)

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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St. Peters Roman Catholic Church and former school (left of church), 16-22 Barclay Street

St. Paul's Chapel (Broadway and Fulton)
and the former AT&T Company Building (195 Broadway)
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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 Done 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/NB-eligible, NYGL)

The underground subway station at Fulton Street is one of several under- and above-ground
stations built as part of Contract 1 of the huterborough 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 Heins & 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 Ease River Savings Batik (S/NB -eligible, NYGL-eligible)

Currently occupied by a department store, the five-story former bank building located at 26
Cortlandt Street was designed by Walker & Gillette in 1931-4934. It has Classical and Art Deco
details with stainless-steel winged eagles over the entrances (see Figure 6-5).

United States Realty Building (51?, NR-eligible, NYCL)

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/NB-eligible, NYCI-eligible)

Oswald Wirz designed the 12-story 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 he 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.

114-118 Liberty Street (S/MR- eligible)

This Il-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-stow 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 Sheet 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 (5'/NR-eligible)

This five-stow 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 Sheet. 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

6-16



3804

Former East River Savings Bank, 26 Cortlandt Street

114-118 Liberty Street (left) and the Beard Building at 125 Cedar Street

PERMANENT Wit PATH TERMINAL	
Figure 6-5

Anal Environmental Impact Statement	 Known Historic Resources





Chapter 6: Cultural Resources

block south of the WTC site. J addition .ieponstruetion of Routt 9A between	 Thatnes
Street and Chambers Street will be underway.

and -construction of their projects withresnect toflentia1 imnacts to historic resources
Furthermore, the Northwest Remnant Subgrade Sftd wichwere identified in the-
coordinated DOE for the WTC sitewilj be removed as partsfYreedom Tower's .constructjvn.The 

moyELoLthesesctures_isJfigj 	 aken i accordance with the Progprnatic
Agreement by LMDLS}JPO. 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 ACTIONALTERNATIVE

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.

EEILPIERRED ALTERNATIVE

Project Site

Construction of the Preferre4_ltemai y jyould bein 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
21)09. 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
MOAexecuted for the Pvrmnnent±WTC PATHjna.I rirtQanv disturbanc Mtentiallv
sensitive areas tANW would—in consuhation ith SHPO and i MDC. asappppjJate—
locate. identify. and evaluatethe National Reter Ch. iiIityof arehaeplogical resources in

adverseIaffçgejyonstrction of thQf referred	 inconsultationjyith
Ei'A,SHPO. and LM_ 	 as apwpriate and thfin 106 consulting parties would develop
and implement auirchaeo1qgl 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. M
described in the executed MIQIA, PANYNJ would coordinate treatment of the bulkhead with
NYSQQasapppe.A plan v ouldb edle idenify intaqtpp ions of
thcJiu1khd that would bc affected b construction of -the beilow- rad nedestrian cncourçJf

ilfècted by the PreferreftAltemative. The plan wouldLbst.submitted to SHPO and the Section 10.6
consultin g narhjvsjbr reviewjwicomment Drier to its implementation.

Area of Potential Effect

WTC Site

Adverse effects to the WIG site are expected under this alternative, although the extent of these
adverse effects has not yet been MI determined. Construction of the Preferred Alternative
would not alter the location or setting of the WTC site. However, because it will result inthe
removal or alteration of remaining re.ij.. ants 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 Altenia.tiye on the various elements of this historic resource. Each of
these elements has been addressed in the MOA and snecific stinulations reQardinu the
documentation and treatment of the WTC site have been..efinedLeeApth.

• Tower Perimeter column Bases wit!, Other co/urn,, Bases and Jnfr pst,'ucture (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 ofthe 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 Il, 2001 emergency recovery operations conducted by the City
of New York, all of these Tower perimeter columns were truncated sucthihat 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 temnorary WIG_PATH ..statjonis track sheds, utilities, duct
banks, conduits, and other PATH infrastructure.

As des cribed_.in therojet's Memorandum of Agreement MQA._PANYN_jThball. to til e
maximum cent feasibiçpresen,e in ç_84 column base remnants intbeiSorth Tower
and _39..column base remnants injhe South Tower j3it_the existing floorat elevation242j5
feethc_hw.Sea Levefi thafontline thçjj4pints 01.11w former Twinjiowers al -the WTC site
and arc 1not., located in thqPATH rigftof-wav. However. un to 1.6..cniunnbaseLinn-the-North
Tower and 3 column-bases-,in the South -- Tower would be tempomrilorpqanentiv
removed.

There would be various site infrastructure elements supporting the Preferred Alternative
within the PATIJ_rjghtoj- , 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 'rower
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perimeter column bases. The include utilityjthesthat_cmss
the footorints of the former North and Southlowers at an. elcvation above the exiajn floor
oL the W1[C.site (Elewgion 242 or 58 fet below Sea...Levefl. JJ.nder current nlans,these
utilities would be at Elevation 264 (36 feet below Sea JAvel.hsçjitijjty1ines..çouldsenje
the jointinfrastructure needs of bothibe Permanent WTC PATH TerniinalandJhjflC
Mernorial.and Redevelqpment Xlan

ThcIotai.extent of the North Tower footprint at the lowest level, at anoroximatelycky.ajjn
242 (58 feet below sea levefl tobtpermanently occunied by . ny nortionoro'ecaffl

ppqximate1v_J4Q9 suuarccLnnd will --exceed	 ercent the_North..Tower
footprint area. The total extent of the Soutk..Tower Jotnrint at the lowest ieyeL

pr.oxhateleleyation 242 (58 feet below sea
pp#cfJh_e Project will be annrqximately 21 615 square feet cunently,00cjspie4.
W1[C..PATH faciliWpiu&an additional2,QQQsjjare feet required b y the Project. and will
not exceed 53 pçrceut ofjhcsouth Tower footnrint area.

During the constnjction.of..the PreferrejAlternative. PANYNJ sy.ould construct a temnorarv
track west of the existin g Track 5. This ternpQr.ariv track v.ojaid be used to maintain PATH

during the construcLQn_&eruod but is track would be removed upo.ncqmnJjoThe
peamatient

• Bathtub Walls (constructed pre-September 11) and Tiebacks (constructed post-September
1 1/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.

ThtPreferred Alternative includes the reinforcement of portions of the basement walls to
ensure theirstructural .in grit, &io. support .ftfqj'edeve1opment of the W[ffjjjj
includingjhe.fermanent WTC PATH Te.rntinal, Apoii.of the approximatel3Ufl_foot high
west ,alli1b tieba&capnnosed. is proposed tojemain visible M accessible to

ppfticn of the west wall would he pierced
(in a location awai..frqrn the proposed exnosecLsection) for the east-west pedestrian
concourse below Route 9A.,..The remainder of the west wall would _b.c j>rolectivelvAipeias
nart of the Prefemd Alternative. PANYJ'TJ would as reinforce portions of the cast bathtub
waiiabthngi..CT's 1 an4lJin.e that we not pre yiuislyreinforcecuif other develonment

1 th :.Y/Tc site does not rnofl forward acoordingjp current schedulc&or_nlans. may_alsD_____
be necessary to reinforce portions of thQ north bathtub wall east of Freedom Tower and
portions -of the south bathtub wall above the existintYAfli_substa.ipn,.WherQliners are
installed. existing tieback..cnns would remain although their Dr be subsumed
within the concreknf the.iners.

• Recovery 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 during gartly 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&MReninants (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 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.

• Oilier Vehicular Ramps (constructed pre-September 11): Several of these ramps would be
removed or sealed off, as they would have no function imkr the Preferre&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 PA Til 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 (B-Train) (constructed pre-September 11):
The passageway ke±tween the Terminal imdtJYITALNYCILE Subway wapid he desi4
to incorporate the existing E Subway entrance in its currentiocation. 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 Altermiti ye. IIowever.itpy
heueeessayJo_remc yeJhe doors dung constnictin for theirprotection. They would he
stored until they could be returned jo the reconstructed nassaaeway.

• 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 cr qss form jvoijid in the custody of
PANYNLpendinjdjsposition in accordance with ihe ritthts

• Plaza and Subway Access front Vesey Street (constructed pre-September 11): The structural
remnants of this access from Vesey Street are not permanently stable or functional.
However, construction of Alterratjyewould noLdircctiv impact these
elements. Furthermore, as described JxLthe Proieet's MOA.a Resource Plan would be
prepared_tQ include lb structures with measure&tcuteeflhem from potential indirect
effectsdri gthe Terminal 'scoAstruetion.

• Cooling Water Pipes (constructed pre-September 1 0: The Prefejied Alternative would have
no impact on theoling waterp4pç.Jkwever, sections
may hccpn'_ctqquprp AcA under a separate undertaking.
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Historic Resources Outside the WTC Site

Sub-grade work associated with construction of the Preferre&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 Gravcvnd, 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 hJcn addressed in the MOA (see Appendix j3).

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 Tribeea. In addition, reconstruction of Route 9A between West
Thames and Chambers Streets would be complete. Asdessrbed earlier,jhProgrammatc
AexnntssxcutejLbv LMD_4EYI_
geAheAcjgpand_construction of those jQts with refl pentia1 impacts tp historic
resralrcea. 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 ACTIONALTERNATIVE

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 ofPotential 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 modem
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 locatiojj&have no
potential for archaeological sensitivity, construction of the ventilation structur-ea 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 frQthrr&AltnuflIy , 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 fmjii planned under the
Preferred-, iMternative 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 modem structures that exist in the study
area, such as the Winter Garden and other buildings in the WFC and I3PC. It would continue the
tradition in the downtown area where technologically advanced modem 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 modem 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 modem 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 theRoutt9Amedian 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 frees 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 frees that would be planted in the Route 9A
median.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERWA Ti VES

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 ACTIONALTERWA TIVE

Project Site

In 2025 absent the Preferred Mtemative;, 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 ALTER/VA TIVE

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 p-September II.
200Q1 WTC PATH Terminal and currentl y 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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K MITIGATION

PROJECT-SPECIFIC COMMITMENTS

AckcribciinChaDter I S ecCordinatiofl?J?roccsajiqPcion" FTA and
PANYNJ have solicited and fullyQonsidered comments from consulting parties and other
interested members of the public regarding measures to minimize orjTh ate adverse effeQtsof
th_eonatruction and _operation of the Permanent WTC PATH Terminal. The
measures are coniaine4 in anMOA that has heeaexecutcd amng j±TA, SHPO,_ACHPn
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_prqyi_des_for spçpific mea west ii 	 acts_in the rernainjjg

Srtinn,jhe steel beam in ergs&form. andthe east and west slurry w.alls Pnh_ermore. the MQA
for the docurnentation_cithe WTC site, and protection nmaini

remnants and structures chiring_conatnietion. The ±MOA_also provides stipiiiations fQr the
treatmint.ofleumulative effec which is descxthed.ühapter .B2iG qmulative Effects-
FEIS.

WTC Site Documentation

As stated in the MUP4NJ ppld document the WTC site and itsjñstoricf.eturestoLye1
II standards of the Historic Amen'can 	 s urve/Flistoric American Engjpççrin Reçprd
CHARStllAhRtpriortolhe removal qr alterationS hi	 feafro the WTCsiie in
connection with the undertaking_of the Permanenf WTC PATH Terminal. Tihis_documentajjan
would consist oUire-ft a.hf the _site and its historic features
as they currently exist; iage-fQrrngfpho_ppo a hkn roduotion of sekctcclni$jgdawings o_f
current conditions and of pre ten±er_I1QQj_çondit 5' ndA written histoiy and
.de.s.cd ption_of the ndJts histoñc.5egtures.jisin info Mion .pthuslençer the
Coordinated DOE for the WTC sill ast ePermanent WTC PATFI Terminal's DEIS and
JLSANJ would coordinate thtphotnraphic cfthitwjtkfle hto ahicefforts related
io_LMDfthlfillmcut_nLtinlatiassetffirth in he A 22. 200rgrammatic
4ntao theAHPLMDc. and SHPQJ'or_the WTCMernoriaLand Redethpment
Plan.

PANYNJ would—consult with SHPPin&H4 SAE
wJiffflUPasMLed dnwg 4, and any !cim SwWJ2	 thbanndividual with
dcii onstrate4xnerienQdatheflp n jop çfjneasured drawfistojjABHAERstandard&

The.---- p J Lslocu ntation would_be submittctL_to_Jil{PO and HAB_S/FAERfhr
HAB.SLHAER standardswojdQfl$jsj

of the views itemized in Exhibit	 ched Ic . of	 gaphs" .ofihYet'QAsee
pnLL.

6-24



Chapter 6: Cultural Resources

Tower Perimeter column Bases

Upto a tola pfico1unnLban.iuJheNorth3IQwerand UD to a total of 3 column bases in the
South Tcv_mavjctemporarily or permanently removed to contdflAflLPlatfoxm_D,
Where Platform D would intersect the northeast corner of the North Tower footurint, the
platform woutd-bc-rlcox-Qf-ycilicaLQbstruQlLojis and architectural to
symbolically renresent the location of the footnrint. A minimum of 5 to a maximum of 7 column
bases of the eaScthijmnjjne of theljorth Tower would be visible from Platform D. The viewing
area would consist of a glass wall tilted inward from thejtform combined 	 a_xnored wall
tnthewest to p=rovide a view of the column bases-front-this- area of the platform. Appronriate

And Eigbtin would complete the viewin g area.

The locations of column remnants of the South Tower that may bQLemov.Qd.oLpermanently
obscured by PATH platforms B. C. and D would be symbolically renresented on these platforms
through, architectural treatments that define and sjjffexQntiate the portions of the infrastructure

emblematic marker desi gnating 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- temporarily _reimweil by work to install other Project structures and infrastrurtuxeJMItk4
column bases that could be affected by the Project foundation, those column bases that remSjn
situ undisturbe oLarojemp xily,rmoye&a,njl returned to theirojigjJp,oioiun]dJe
access ible fo1lowin. the comple

tion qfthese foundations.

Removing column bases, oneitheratemJgra2yr ,permanent bs, wouldccrnsidçred only
after,jractical enineerjngdosiga options pupivantjo Stipulations I . B.. 2a and 2b. to oreserve
col ̂mn bases in p1gee-bave been exhausted. Column bases that are removed would be returned
to,,their ori ginal locations if practical engineering design nermits. Permanent removal of column
bases would on] take nlace as a last resort. and these colurnn bases would be removed and
stored ima cc ord anceitihe siinitiations of the MOA.

The.,east-wpst nedcfrman cncpjjrse to the \Vorld Financial Center would be desi gned and built
in -a -manner ,,that jwoids the column remnants pjecting above the concrete slab that outline the
north . perimeterLtheJlstrth.Jonnthpiace& this corridor at least five 5 feet outside the
North Tower ,foo tprint as measured from the center line of each proiectmgoiumn,,hasvjQ,tbc
ftcM,the nearest structural ,ppppjyjj

The	 5 tracks) and associatedballth
would. be installed on a kninorarv basissluring,.00nstr,uction of the Proiect tracks and olatforms
and would be removed upon completion of the permanent tuack-s-aDd-platforms
Nub and South Tower perimeter column remnants -and portions of the North and South Tower
footprints that maybe covex Lbyjhqtempor,atyjracjcand ballast.

The construction fill ,currently- on the footprints has been tempo removed fQrthcppses
of documentation of the-footprints pursuant to Sti pulation -LA. of the MOA. and would be
çplace.4 ,.with clean rounded gpvel asreqpircd after the documenlation,jn,ordeto_protcctt
foolpri 	 column rnn.ants from pngoingssmstswrtthit. Furth
iirthelioiect's Resource Protection Elan.
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fgsaewatpthePffGTSubway .&oliojt iT Train)

The new pedestrian connccti.on. between the Permanent WTC PATh Terminal and the
NtI YcT WTC B Subway Station would incornorate the existjn2iF subway entrancejnits
çpgçnjocation ina --manner that retains existing materüds and fentijres of this entrne
includinrz. but not limited to, the handrails, the travertine flooringj_stens and4ppseratin
the E -train from the pçdestrian connchion,ndjwerhead _the 4tent possible anAjp
accordance withcurrenf jl g cpdçaj\rnericans_withWiahjJitic&A tre uireme ts. Thq
desigfl_would include, at a minimum, aIjque identifying the historic features of the  subw4y,
entrance. During construction of thc_nsiw_nedestrian connection between the PermaQjit WTC
PATH Terminal and the .,E Subway Entrance, doors may need to be carefully removeland-stored
until they can be reinstalled within the new connection.

East and West Shiny Walls

The design for the PreferrcdAlt.emative would nrovide vi ihilfi ifiwin the Terminal to a
nortion of the east or west slurry wall if theJbiJ.Qwin2criteria_aremet: the condition of the
shirts' wall evokes the ima2e now understood to renresent the historic nature of the wall (e.g.
tiebacks arc part -ok the_area jo be exposed. tiebackmnroiect hqvnd the re-stabilized slunygj])j

respectful of the slurry wall: and thLcxposure would iio.t.posea safrtuiiazard to the_public from
eNposcd finishes of the wall or its - comnonents. T.he desi2n for the east-wtesLpedestrian
cncouxscihallinclda1ocation from which the cmbers jilcmayview a plaqpe and
photograph pf the vestsiurrv wall.

Steel Bea,nsinronj7onn

PANYNJ would relocate tbe_steci_column and ero.asbeam mounted oji a cone rete_pedestal and
ç],gentl situated within the WTC site near Church Street in accordance with Stimilation Yl Of
the MOA (see Appendix RI. The ohj ,et would remain in thc d control of PANYNJ
pçphing final disposition of these artifacts in accordance with the rights of the rcspcti've owners

Resource Protection Plait for the WTC Site

£Ai n_ consultation _with SUPO and in coordination with LMDC and MTAftJY_CI,as
appropriate, shall deyekp_a...WIG_Resource Protection Plan for thc Yermanent WTC PATH
Terminal. The plan would be urenared 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 jp'ect
construction procedures_ansi_other construction plans for the sitc,,_jt_wauld_pjpvide for .n
InsDe_ctwn and reporting of the existina condition_of elements,_estabi sh protection oroeeduies.,
e.atahlisln a monitorin g nrogram. ansi_establish methods and materials to be: used for anv reDair
A_hi!toric architecLj&hp_m.eels the Secretaiyof the Iterif_yrofesjp_nal nualifications
standards (48 FR 44716) rn_hi4p.nQnreservation,.,wQuld bepart of thccLeonstmctipll_tearn
and would_Jmye__th.e._apnortunity to view dcsigrn_drawing_ and specifications prior to
construe tio&_Thc,pj,an__would emnower.the Proieet's historic ar.ehjtectnonsultation with the
Chief Engineer of PANYNJ to issuestop work"
Skeriq .preperties. Reconimencementofwjgjcwould only Qpr _jMed ncethe Chief Engineer
oLPAIiYNJ and the historic._;rc.bItect are assured t j,wriçj Modifications have been made
to constrAwiiiiii,techniquesjo assure_that jn further damagy woulthoccur.

PANYNJ will furnish_copies of the_Elan, to SFIPO. AQHP. NPS and the Section 106 consulting
parties for review and comment nrior to Its jmJementatimk

6-26



Chapter 6: Cultural Resources

ARCLfAEOJAX1[CALflLEAThJENLFISJS

The executed MOA includes the nrocessjo iddxcss the Preferred Alternth'matp the
Hudson River Rui.kbndjm&it&notential im pacts to as vet determined archaeological resources
that may be located within the easterppIipn of the WTC site. BecausQAbvTh1dsanSiver

within the WTC site are also located within the APE for the WlCMemorithudKedevelopment
Plan. PANYNJ would coordinate its trcatrnsntpJanjfnecessaryjyithjJs4flG.

noon ltalioaa3,tlLS11PO.An& as apuronriate. NYQT. PANYNJ would develop and
implement a nlan to locate and identify intact portions of the Hudson Rivecthjlithcadthat would
be affected by construction of the Ecriran.LWTC PATH Terminal's casj-west pedestrian

those portions of the Hudson River Bulkhead toi affected bç Projecthpjgn would be
submitted to SHPO and Section 106 	 Lug- 	 their rev ewnd commenrir
ifflplementation.

Prior to any Projectrelated subsurface disturbance at an y of the locatjoxiajhat have been
determined to be sensitive for historic archaeolo gical resources. PANYNJ will, in consultation

hJhe SHPO. and LMflsappypriate identify and evaluate the Nationg1_R gister eligih.jiijy
of anarchaeoIogicaI resources at these locationsin accordance with.jI5SJR 800.4.

1&the.mnt that fl'AJn consultation with SHPQ determines-that afioaLRegister-çiI
rhaeQlogicMx.esQurceL will be adversely af&ciodLby..cpnstruction of the Preferred Alternative.

PANYNJ would. in consultation with FTA. ..HPO. and LMDCjjs appropriate. an3,th.tSectio
106 c..onsuitlnLpartles.Aevelop and impierne.nta,n..AwjjQgjcal Resource Treatjnentfhinfbr
the Project. The Archaeological Resource Treatment Plan and --documentation will adhcjicJii.the
standards established by the Secretary of the Interior's _Standards- ancLiluidelin.e&_r

'chacp1pgi  and Historic Preservation (48iL44ith).,Jnch1ñingAhe,..stAndards therein for
professional qualifications. The plan will be submitted to SHPO and SectioajQ5onsulting
parties for their review and comment pri,orjo_hnpiementation,

CONSTRUCTI.Q1.L FJLQIECTJON FLAWS

ThMQ&inciadeApratocols for developing and imnlementin g ,,a.CP.P to avoid. minimize,-or
nMtlgaftLtbcL.projectiapotential construetiom pedn.d.yihmtion imnacts on çBarclev-Vesc,y
Building. Former East RjyçSayjflg&Bjnk, thBemdBuildinLJJkfl&iiberty Street. and St.
P,J&ChapeI and.ftaveynd.

PAN'YNJ. in consultation with $kiPO. and ection 106 consu1tinps,..anjLjucoprdination
with LMDC. NYS.DOT. andshall develop a Construction
Pjotection PIanJCPPl for the Preferred Alternative. The CPP would set forth measures for the
protection and avoidance of structural and arQhiiea Ldama g keç_h.istoric..prpperties. The
CPI would  based on requirements in the 't4cw Yo rk city Depment.o.fBthiin.gsTechnical
Policy and Procedure. Notice (PPN) #10/B^^,"-.reg=a=rdinZXYoQcduresfor the gyojçjance of damage
to historic structures resulting froni..adiacent construction. ThcPPN definesadiacenl.jilstnric
.structures ahçjpgcpntigunus or within a lateral disturbance, ,of_90 feet from a lot under
development or alteration.
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The CPP would desejibe in detail the construction_proedures of thePre1erredAltatjve
well as the consfl]idox ocdurcsassciated with other_pmj.e pts under construction in the
neimty of each of th	 one oerties.Jtwouid also provide for the ins ecti	 d
reporting gftipqpnditippsat these aronerties.establi --ff	roe
mom rinrrn—to measure verticaland lateral movement and vibration, establish and
monitqL construetlon methods to limit vibration: and establis -methods and materials toiejised
for any rcoahs. Tanshall also snecifv tKQ,

Interior's Standards to su 	 ml	 ation of the CPP.

The CPP would empower the historical architectJconsuliatiQmwith the Chief En2iner
PANYNJ to issue "stouwork" orders to orevent any an	 tohi toçptouerties. and any
recommencement of work shall onbepitted at such tim p that the Chief Enthneer and
historical architect have assurance that the appropriate modifications hayebeen made to the
construction _techndçuçjg ., assure that npdmaguidoccuo't9ei-tjes.

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 Aiternati y . 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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Chapter 7:	 Urban Design and Visual Resources

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 P.refcrycLA1tematIyQ would introduce a visually important terminal building to the study
area and would contribute to the larger redevelopment of Lower Manhattan. The modern 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 Pretixc4Aikrnati ye 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 he 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.
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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 Il, 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.

STUD V AREA

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 BlocLc jiapc. 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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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
superblock 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/US.
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.

Streeiscape. The study area was urban in character, with streets flanked by concrete sidewalks.
Most buildings extended to the lot line. Parked ears 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 Rduté 9A were reproductions of
historic lampposts, while others were of more modern design. Historic fife 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 strcctscape 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 modem 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 modem, 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-Vcsey Building. Views from the
south of the Barclay-Vesey Building were limited by 6 WTC and I 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 WJ?C 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 II, 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 fr ying 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
frees. The steeples of both churches were visible from blocks away, and the juxtaposition of their
steeples against high-rise buildings, both sleek modem 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) t 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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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 knownas 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.

STUDYA.REA

Urban Design

Natural Features, Street Patterns, qjj4,fijockShaes. 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 PATTI 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, streetseape 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 Il, 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
Buildingfu.S. Post Office are now visible in views north, from south of the site. From locations
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View southeast of the Wit site, showing the temporary WTC PATH station on the site

View southwest of the WTC site
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Chapter 7: Urban Design and Visual Resources

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 modem 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 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. 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. hi addition, reconstruction of Route 9A between West Thames and Chambers Streets
will be taking place.

NO A CTIONAL TER NA TI YT

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 strcetscape
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 Bmj.cct Site.

NO ACTIONALTERNATIVE

Project Site

In 2009 without the Preferred Alternatj y , 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 Altai ttivQ 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
modem 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
WQrid_Bnancikllinicr. 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 modem 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 streetseape 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 modem 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. £nscSdhouse would
of the Winter Garden. The b dl1oiacwQQldpr_vide access to and from the Rune A
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onnetiosJt would be a canopoLsk ngkss_and would be simijarth scale tqJh
tcmuoran'JYTC PATH Stalimi&ntrance. It is anticipated that the heat p iyou]d corn let
the modem style of the Winter Garden. jgure 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 he slender in massing and would be located
within the roadway median. Surrounding each vent structure, frees 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 frees 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 MO
and Lii. 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. 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 frees 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 pr oject Sjt. It is
expected that these new developments would create shadows typical of the urban context of
Lower Manhattan.

NO ACTIONALTERNATIVE

Project Site

In 2025 without the Preftrre4 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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View southeast from WIC Memorial
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View southwest from Church and Fulton Streets
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Aerial view showing proposed north vent structure
(facing northwest from WTC memorial)
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Figure 7-10

Final Environmental Impact Statement	 Proposed Route 9A Vent
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Pedestrian view showing proposed north vent structure
(facing east from the Winter Garden)
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Figure Ti 1
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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 Alrnteative 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 Prthrnxl _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. 	 *
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Chapter 8:	 Transportation

A. INTRODUCTION

The assessment of potential impacts to transportation facilities associated with the PrefraeA
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 Bite, 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 hefted 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 he 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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• 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 toPABT/NYCTSubway	 5 

	
UN-

Commuter Railroad! NYCT Subway	 18	 29,10
Commuter Van	 1	 Lai Z

Ferry	 35	 55fft
Uptown PATH! NYCT Subway	 IS	 2458

Total	 100 

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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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
PreferredAlternative 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 te - ative 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 V2 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, itwouisJ 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 Wf C PATH station, and the Permanent
WTC PATH Terminal. This section also identifies whether the No Action andP1Lthned
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 ridershi_proiection&arnLnlaimingathdreireepfon
terminal are pr nted in AppndixC

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 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
Prethrred Altermtive, thereby improving the level of service that existed previously.

The Pre ferred Alenntive_would Isaiesult inirnproved connecp to subwa3vice and
Hudson Rivexferries as compared to the pyc-Sentember facilities
at the WTC site, The potential effects of thesejinproved eonnectjons aredescribed later in this
chanter as well as in Chapter 8poti. "TransiC

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 Preferted Alternative, for the Permanent WTC PATH
Terminal.
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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 PATTI 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 lkthixecLAlternative 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
hefened.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 II, 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

PATFI 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.

8A-3



Permanent WTC PATH Terminal

Prior iQSeptcjubet.fl.. 2001. PATFI maintained a fleet p1334 cars. A .total of 288 cars wquld be
requ...edfor AM peak period revenue operation-In additio%, PATH maintame wo 7-cç
frains—on 7-carconsist on the Newark-WTC Line and onejçar consist on the Journal
SQ tar	 Line. 	 PATH's AlvLpeatneriod oneratig fleet consisted of 302 cars.
The remainin g 32-cars were jotitecLwith_t oneratth	 Unjacili	 car inseption and
maintenance.

PATH would operate its teak schedules between 7:30AM to 9AM (AM teak period) and from
period), Headways wouhLffuctuate duriptlñpei-ip4jytha

maxima the hours from 8AM to 9AM (AM teak hour) and SJ2aJO6PM (PM
peak hoJn the AM teak teriod. PAflLwis oneratintatotal of 39 train consists thwu the
ystTraim.cQnsjstsijmged in len gth from 7-cars to 8-cars. Headwy&p&thçstcmraned

from 3 minutes on the Newark-WTC Line to 6 minutes on the Hoboken-33rd StreetLjne. Table
8A-2 summarizes the pie-September 11,

Table 84-2

Wkm!ccpJ4pth2g . for run times,jhcjotjiLof 22consists oneratin on thejNèwark-WTC and
Hoboken-WTC Lines,translated to 31 runs througjjçWTçjen. inal in the AM peaLhour.
There were 16 runs in each direction on the Newark1WTCjjne and i runs in 	 direc-tion
thcLllohoke&WTC Line, At the peak commulapuj2dmilbin the peak hour, PATH _would
m jntajn3jnineheadways on both

During midday and eypjjng_pçjjds. PATH would onerate all fqur with 10-to 15-minute
headways. depending upon the route. Durin gsyemight.hors. weekends, and ijoiidavs. PATH
would suspend Hoboken-WTc serviceand -would modifv its Journal Square-33rd Street Line to

J .ngLnca-pcakneriods. PATH would storeinins at 4Jo on Jomluuare Yard;
Harrison Yard: Newark South Street Yard and the WoricLTra4e Center Terminal. The lEernf
these stora ge locafionsnsused onl y for frain&Qperating on the Rob en-WTc Line-The other
yards would store trains that optated qn_ajifour ITJ-1 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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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.

wasused in-11eyet of an
epuinmentfaijure. for triaaioagçjp4 for 4jg	 tram nuerminated revenue service athe
WTC Terminal. PlatfortnB and Tracks 2 and3andsmrcd	 Hobolcen -IATTne_ piatfbrm C
and Tracks  and Sand was uaed 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 I 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 I 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
Il, 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 Il, 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 1999

731

8A-5



Permanent WTC PATII Terminal

The original WTC PATH Terminal was the busiest station in the PATTI system with
approximately 67,000 average weekday boardings, or an average two-way ridership of
approximately 1424301) 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 260Q riders used the terminal, with 22,500 alighting the
system and 4.100 boarding. During the evening peak hour (5 PM to 6PM), the terminal handled
20.400 riders, of which approximately IAIIQQ boarded PATH and 430Q 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 PATFI 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%

WIC 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 PATFI 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 (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 (A,
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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 NYCF's N and R trains and
the remaining 12 percent transferred to or from NYCT's 1 and 9 trains.

Table 8A-5
Pit-September 11, 2001 Off-Site Origins and Destinations of Riders at the

WTC PATH Terminal

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

CHANGES IN THE PA HI 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 PATFI 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 RIDER SHIP

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 7PM.
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EFFECTS ON OTHER TRANSIT SIR VICES

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

Teinporaty WTC PATH S/a/ion

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 PATFI 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
PATTI 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 PATTI trains as compared to the 10-ear platforms that existed before
September Il, 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 PATFI 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 it, 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. PATUhas resumeQppçatigns similar
tojheLpxe,Sepkmber II. 2001_condition, However,phySai damag_en4ured b y the terr yjst
attacks and chaflges in uidershipbaye resulted in the following changes:

• PATH _currently jpaintain&aAeet of 32tcar&hesnoi e_7-ca am_was deca
Sçptemberll. 2001.

• PATH currently op tc 7-car trair&Dn both the.Bqboken-WTC and Newark-WTCIjnc&
Thus. the AM peak_hour car re quirement for revenue service is 2 PATH
main tains o 7-car gap_trains, Thus. P_Nfl-I's AM peak period oratin g fleet Qonssts of
266can_PATFI antici pates the restoration of 8-car service on the Newark-WIC  Lme in
2006, which wojjjsl increase its AM_peak hour car re 	 ementjpi.

• Because ridership is iqwvflhan before Sçplernber II, 2001. PAIRoperates fewer trains per
hour between iloboken and Newark and the_World Trade centexigcntlPATfl_15
tr in&.o&theNewark-WTC Line and 5 on the Hoboken-WTUne in the AMjgakpqdq1

During non-peakperiods, PATH stores trains,. a s  did urior to September1L 2001 at Journal
Square Yard. Hardaon Yard. Newark South Street Yard. World Trade Ccnter. 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_Anpc&jx-
the i!Pp9aW WTC PATH jtation serves approximatelv 52.500 dail y twQ-wayjps.

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD 2006)

FUTURE COMMON TO ALL ALTERNATIVES

PANYNJ will continue or will begin 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 the
Preferred_Alternative may affect the implementation of the PATH system improvements
described below.

9/li Street and Grove Street Station Rehabilitation. Due in part to substantial increases in
station usage following September 11, 2001, the PANYNJ 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 Opera/ion. The PANYNJ will continue tcu?.repare the PATH'S Newark-WTC Line
for 10-car opççtion, a nroram that pre-dates the tenojist attacks .ofScpjember 11.2001.
£6111 also eventually plans [gngjhe train consists from 7 to 8 cars.
Since SeFIQnIheLIL100LPANThJ lexrnthened thtpiatfgnrn at the cnelcstation
in tandem with the emergency repairs to the systcmJht were nq'th.ed to restore service
followin g the Attcka. However, to fully implement 1 0-car operations additional rolling
stock mit he-acquired and the Harrison and Grove Street stations must be rthbiJitated to
lengthen platforms, itisanticipated that these improvements would be funded as tart of-
2008 to 2013 Capital Plan with implementation by 2015.

• SivialSvstein Upgrade. PANYNJ will continue a nroram tgmodernize its si gnals system-

than tp_ixed-block systembecause itcontinuouslyipdates train jiositions. distances. and
travel speeds. This allows the_systeimto yecoyer more quickly from delays, because airain
can_frllow a "delayed" trajamore closely without having tocome to acompjtgC
results ina more efficient operation that produces rgular travel sneed because it:

- Allows for	 sistent tnttimes in closer conformance to the oneratingchedj

Allows for a precise strategy for stoppjg accuracy:

- Ontimize&headways, which increases p ity by allmynag the trains tejosely follow
the safe braking distance: and

- Improves-ride quality.

Under both lock and CBTC si gnal svstemsflJH'scapacitv is confrol1e(Lbyhe
ITack junction at Exchan ge Plpceajicljh&thwughout of theiHiudson River tullnels. Prior to
September 112001. PATH operated 31 trains in each direction througjUhe World Trade
CenterlunnthJTunnel&Thand F) in the AM teak hour thus. trains had aonroximatel yjl6-
seconMdways&TJnerated 16 trains on the Newark-WIG Line and l5Jriljn&gfljhe
HohokenWTC Line. With the BifGsç it isppssible_that headway&cop..d decrease to
20 .,,spcoii s through resulting in un ti4Q trains ncrhour. Floweycr. given
wetetridefti demand and jother iimitations_within the .syslemjATH plans to opentu
fewer trains than 40 trains ncr hour,

PATH will begin plannin theimpkmenhutton qf GBTC QQncprrent with its contracts for
fleet replacement, This arrangement will ensure consistency in the desigmoisigna] and train
systems. It is anticipated that CBTC would be in place sometime between 2010 and 2015.

Fleet Renlacem cut PATH currenl&m.aintainsafleet of 327c ; much of which are mOre
than 30 or more years old. In order_to_ meet future ridership needs	 ''must maximize its
peak hour service _plan with a high dcgreeof reliability. However. as the fleet ages.

failures 	 reducing PATH,I&SthiIiW to adhere to scheduled
headwa s. Furthermore, PATH Plans to	 10-car train, service cannot be realized
without an exnansjon of its fleet.

Cniune 17, 2004. PAN ...ajmopnced&reouest for pronosals to_desi and fabricate 246
new rail cars and to rehabilitate..oureutacean additional 94 cars. The new cars will have
improved li ghting, air conditioning and heatin g nifievered seats with room for uasseners
tstore.ItemsJ1ntr.Them;.pcereeoSistatthnuncernents;,better si gns: and three doors
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pm each _side. This-2tomsal allow PATH aaptionJprchase additional rol1frrstock tq
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 PATFI with a single fare card.

Furthennore3ATh will continue jQJncreasesfl yjcjnts WTC Lines jo meet rijmMp
Lkrnau&.Iuih very neattture. the length of Newark-WTC in will bvjncreased fromseven
to eight PATH will also incrQastthtnumber of ink_pth&runs on both routegs 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 ACTIONAL'IER]'/ATIVE

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.

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 PATFI 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 ALTER/VA TIVES

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-fi
'

projected opening year demand on an average weekday for trans-
Hudson PATH service between New Jersey and the WTC site will be 125.286, annroxim1ck..i2
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 (jppcndixc.
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Table 8A-6
PATH Rklershin Forecast for WTC Service in the Openine Year (2009

Terminal	 Weekday	 Weekday	 Terminal I Weekday I Weekday
Year	 Users	 Boardings	 Alightings	 Users	 Boardings	 Alightings
2000	 142,300	 67,000	 75,300	 2&fiQ4	 4407	 22.497
2009	 125.286	 55S	 66,297	 ?P423	 742 .9 67A

NO ACTIONALTERNATIVE

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 PrcfmQd Alternativelanned to aupporUbPATH's system- id improvements
identified above, PATFI's op ratin reuirenmntsand future ridership demand. Each of these
factors results in specific requirernent&1brihe design of the Terminal's platforms and tracks. and
as such it has _been thtrmJmxflhat. a5jriack. 4- platform station is needed. Further details onihe
selection of 5-track. 41iltjbrm_cQnflguration as well _ns.alternative track and platfos.chemea
yahiate4i&c.oniunction with nroiect nlanning are provided jUAppendix C.

Improvements

PATH will iinplementJp ycmcnisJQjncrease canacitv on trains onea.tin g between warl
and the WTC, by increasing their lengjhfrom8 to 10 cars. Not onl y will this imnrovement
require that the WTC TetmSLsuport I 0-car operations_butnonsqiientivillbtthtninr
people will use the WTC PAliffThrminaUs..platforms during peak travel periods.

All new PAIl-I ears will have 3 -doors ride allowing PATH tQjetire the portions of its
uiTentfit.wi.th2dQr&per side. Thee-door c.arswilltcrease_the boardinalighting times _of

trains by 50 percent, which will improve dwell—im ps at intermediate stations along the PATH
route - and could ....eiw,endinin time of train& Howeyc he npwc are not exnected to
imp rove jheplitform clearance time ior.p rince they will xi.ot dirffyafot.pthnn
area or the Provision or oneration ofstairwavs and escalators.

WbiIcYATffsairrenfty maintains 3-minute headwavs on its Newark-WTC Line and 4-minute
headwayson its Hoboken-WTC Linedutingportions of the penkhniir. CBTC will facilitate such
he.adw y&ove.L&IQnger pniod with areaterreliabilitv and less potential forsjehLvs. CBTC in
conjunction with the 10-car trjrpgapi.wiJLbaye the ability to increase the througjpiiLof the
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PATH svstem.nsultin in moreassnaers and a liigher±çq' L er ice at the wic
Terminal than before September 11,2001. As such a nnat the WTC TerminilLwjli need to
clear more swiftJyin the futhre in order to maintain safQand effiqientonerations.

Qera1LqalReyjt effls

PATH nust.nlan fofuj	 men	 maintainjeliable. on-ti.mc uealc.perthd service.
Because the WT-Cis a terminal station, trains dwell for short ,pçfrods to maintain the oneratin
schedule. Thus, to main tain the headwa and allow for the -am	 ubaggpe =gam RATU

cwires to tracks for each the llobokenWTC and Newark-WTC LinesAn the event thats
train becomes 4isnbled. a fifth track is needed. The fifth track jillows the disabled rai.nio remain
ikI rminal_while the remaining,fouracti ye.s tracks can be used tq cpntinue service.

PATH has limited capgcityjoürain storage flitsI4arjcJjson. and Journal .Sqijnre Yards.
Therefore. PATH woul iseeTCTe inal for the o'rnig,jstpraQe of	 oboken-WTC
trains. Four frack&are required forJbj	 ih	 da 5th track is 	 ft=EMM
service ,mthe Newark-WTC Line. ThovernigbteofH boken-WTC trains at the WT
Terminal would. allow for a mmle efficient ramp w to	 erjo 	 and
decreases the notential for weajher .related delays on the lloboken-WTC Line.

Riders/zip Requirements

KpxincipaLcsmsideration Thrihe nlanninLr of thejferminaLisjhe ability of niatforms to sa
accommodate peak 	 p4jjdes ,. Because PATH i&primarilv a commutersyitem1jhe
platform designjnust ac,commodate both AM,and PM neaic,p!ttems of traveL

In the AM peals kQur,_,trainsunloaxlnassengers to ,the plafform who must .ihen ascend to
mezzanine level. For this condition,Jbe orincipj de cerion is the_tar2etedpjejjpd
within which alLuffisengers exifing,a train alight fromjhej,latform. As stairways and escalators
become 	 p ass enger çu caQt bee	 en 	 V id a
lengthening ofthis back-un, it isimportantthat
thvjie,xt train. The Transit Gapacily and..Q.liw
ycrtkaLcircu1ation shouldbe plannedto ensure_full clearance of the platform hefoxcjhe next
train,arxives. However given thtpassenexs_mavnot.ijsenniav,otbe able to use all available
exits4 a safety factor of 20 to 30 percent is. applied. Thus 	 latf	 should elearibily within 70
to 80 	 of the ,scbe.du.ted headway

IproosedftegueneyokWTC Line seryke.reoufresjhatj lorm clear vithin 126
to 144 seconds. However çd on r&ectedddership. a single NewariLTc platform would
reiiuixe213_seconds to 4e ri ,oNewark-WTc_,,Line platforms are needc4jomeet
platform .learanceguj.delmes. A single_Hi boken-WTC platfbrm_is sufflpicpttomeLpfform
clearance criteria.

For the PM neak period. the olanning of the Ilaf sni talsoconsiderfailure nnnagementin
the event of a missed_headway and subscqent delay_in service. Thusjhe.plafform mustnrovide
for ideuatenorn1o..gueuepaengiin'frthen ,arriyin train,

GivenxidershipjevdsiniQ25..and_lef service stazidgyd_g mipjmum 1 5 .264 s,	 eet of
platform area would be re quired forthe.,Newark-WTC senzieein the event of a, ynissed headway
while 10.385 square feet would- be jeciuired for the Hobolcgn-WTCs ige _However accqwitjng
for the unusable areas	 1, spilcci,o,cpedy,eslars and elevators and the
safety buffer along- he_platform edgee ,Jeriuijpgi latfjiumswoulda,ç_prpjde for an
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effective area of 10,416 square feet. Thus. a sin gle olatform would beuate for the iloboken-
wJcsine but more than one platform would be needed for Newark-WTC Line.

In order tQufliiit.ajflJmpgfryP[jiFLsenjQe during constructiqu of the P	 Alternative.
PANYNJ wojji&not.tqthcieJbexiMingYAUI tracks. M such. Platform A efinnot be widen
beirnd its current confleuration, which is not adeptuite for normal revenue service jce three
full-size platforms are needed for icakperiod service, the Preferred Alternative would include a
total of 4 Platforms. The 5 tracks that are currentlyjart of the tempsrary station WQUhLbe
retained in their current ali2lnment. which is adequate to meet LATH'soperMing,jcquirements.

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 Prthaedi.Jtexnatiye 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-Fludson 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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Chapter 8, Section A: PATH

many users. Thus, any potential impacts of the Pxefer1e4 Alternative to its users and to PATH
operations would be beneficial.

DESIGN YEAR (2925)

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-21 by the design year, average weekday PATH usage to the WTC site is
projected to be 167.7l8L apipereaseof t3.6 uercLfrQOO lQyds.	 AM peak hour usage
is stimated to be 29,001, which is 	 *ncrea$ej	 dersbjp (see Appendix C.

Table 8A-7
PATH Ridership Forecast for WTC Service in the Design Year (2025)

Average Weekday Trips	 AM Peak Hour
Terminal	 Weekday	 Weekday	 Terminal I Weekday I Weekday

Year	 Users	 I Boardinas I Alicihtinas	 UsersI Rnnrriinns	 Atinbtinn

2025

Absent a Preferred Altenrnijw, those demanding trans-Hudson service to and from the WTC site
maybe 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 CTION AL TERNA TI VE

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 13242flQ 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, 24,25B. total passengers would be
diverted to these two stations each weekday, and 4,350 passengers would he 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
M.tcp ajiyc, 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
Aitrnitiy.c 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
limes for many users. Thus, any potential impacts of the Prefencd..Alternativ to its users and to
PATII 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 A hiem-gitiv-e  would not adversely impact
PATH operations, mitigation is not required. 	 *
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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 fora 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 PrvfrradAiternative. 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 1/2  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.Ksnoted above. the
cumulative. ef&ct&. au.d...othrLQwenManhaUan recovery nroiects construction i,
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 (BHT).

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 StreetlWest Broadway and Vescy 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 SB-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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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 B 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 We 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
LOSE, 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 B to LOS F, or within LOS B 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 209 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

STREETNETWORK AND 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. Ike-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 AIVI 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 Vcsey
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 NYCDP). 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 SRi? 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 BB'I'. 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 (GElS).

8Th-S



Permanent WTC PATTI Terminal

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 	 INIB	 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	 0	 0	 D
Route 9A and Liberty Street	 5	 0	 C	 C
Route OA 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 StreetMest Broadway and Vesey Street 	 9	 0	 B	 C
Greenwich Street and Liberty Street	 10	 B	 A	 B
Church Street and Vesey Street 	 II	 C	 D	 0
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	 15	 B	 B	 B
Note:	 Refer to Figure 8B-I.

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
/4 mile and ½ 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 Y2-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

STREETNETWORKAND 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 volhmes 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 SE?? VICE

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 813-2
Comparison of Pre- and Post-September 11, 2001 Intersection Levels of Service

Midday Peak
AM Peak Hour	 Hour	 PM Peak Hour

Ref.	 Pro-	 Post-	 Pre-	 Post-	 Pre-	 Post-
Intersection	 No. Sep11	 Sep11	 Sep 11	 Sep II	 Sep 11	 Sep 11

Route 9A and Canal Street	 iN	 C	 C	 B	 B	 E	 B
1 

Route 9A and Chambers Street 	 2	 C	 C	 C	 B	 B	 C
Route 9A and Barclay Street	 3	 C	 N/A	 C	 N/A	 C	 N/A
Route OA and Vesey Street 	 4	 D	 F	 D	 D	 D	 0
Route 9A and Liberty Street	 5	 D	 C	 C	 B	 C	 0
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	 0	 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

PARKJNG

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 1/4 mile and ¶4 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 ¶4-
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 ALTERNATIVES

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. ThopecatiornQfJ2iherirQa
streets was assumed to be the same as today.

Table 8B-3
2006 No Action Alternative: Intersection Levels of Service

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 8B-3 represent the baseline against
which potential impacts of construction vehicles generated by the Preferred Alternative is
compared.

NO ACTIONALTERNATIVE

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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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 C). 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

There would be no impacts requiring mitigation in the AM or midday traffic analysis hours. In
the PM peak hour, there would bean impact atone location Route9A 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 SB-S
2006 No Action and Preferred Alternatives: Midday Peak Hour Intersection Levels of

Service

Table 8B-6
2006 No Action and Preferred Alternatives:

PM Peak Hour Intersection Levels of Service
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OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERWA TI VES

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.

present. LMDC JANYJ,NYSDOT, and the _Nw±YQrkiiacuLof Tramppgatiqn

NO ACTION ALTERNATIVE

Under the No Action Alternative, PANYNJ would maintain the temporary WTC PATH station,
and the Prefèrr&thAitrnathe 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 1/2

percent transfer between PATH and taxis (based on surveys conducted by PANYNJ before
September 11, 2001. As described in the DEIS, a sub- grade concourse between the Perman ent
WTC PATH TerminaUiniLLjbcrtyj?Jaz Park. as waspronosed in the Terminal with  Liberty
Plaza Connection Alternative, would have improved traffic_circulation at the intersec tion
Church and Liberty_Streets._Although this connection is no longer nronosed. the Pre erred
Alternative would not result in adverse ehantes in traffic conditions as cmnared 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 ACTIONALJERWATIVE

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 WI'C PATH service.

Table 8B-7
2025 No Action Alternative: Projected Increase in AM Peak flour Vehicle Trips

from Diverted PATH Customen
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 813-7, 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,

ALTERNATIVE

Since a Permanent WTC PATH Terminal would be operational under this alternative, traffic
volumes in the study area would be ajibsiantia ijower_thanj.n the No Action Alternative
described above. A&jksQribed in the D	 tie minal with a Liberty Plaza Connection
Alternative would have resultedjn_jmproy	fflccinIitjj	 cmared tothePree
Alternative. However since the Preferred Alternative wouLd gcnemtc far fewer vehicle Inns than
the Nq AtionAitmtive in the design year. it would nqtresult inAigfljflcanadytsJIgffk
PPP?.
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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 (EPC5) as
part of their planning, design, and construction of the PrefejreLMternative. 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 EreferrestAllernative. 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, LMDG, MTA, NYSDOT, NYCQJj
LowetManbattarLConstnictioltcommantGenler, 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 Elan included in
access during construction period,	 the contract documents will be used to implement this

EPC, The IMP will address the access issues fPLth
LoweriAanbattanflecovery2ro$cls by coordinating the
Individual MPTs 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

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 incorpn1&miation into JheYrpject
MPT Plan.

As described injhe Route	 Statement,
(TMP' for the Lower Manhattja

Recovery Projects. PANYNJ will coordinate with NYSDO'Iens ure that the construction
period traffic miti gation required for the PrefertiLA1Ltcrrnitive is incorpprated into the
coordinated IMP.	 *

8B-14



Chapter 8, Section C: 	 Transit

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

dJ?xthrrcd 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 SA, 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 It) 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  line's WTC Station and the Cortiandt Street Station on
the N and R line. It also destroyed the I 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 Linc,

Without WTCILower 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 Pmfcned Alternative is not expected to induce PATH ridership beyond levels that would
have occurred had the terrorist attacks not happened. Therefore, the Pxcfend 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 PrQThrrd Alternative is not implemented,
the operation of the overall transit network would be impacted. West-of-Hudson travelerswould
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 tbaLthej Action conditioiuouI&rellinJravdattprqj similarto those of the
ncriQd between Sentember 1 2001 and the oneningoLthomryPATH sialion. Thi
pJis draws unon that period as a basis for assessina the No ActiQn 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-I-Judson 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 subwa y 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 maybe considered adverse if the qjçct generates five or more passengers per car,

Based mt ______ridershin estimates to nre.S.cptemberJj 2001 conditions, it is
not anticipated that the Preferred Alternative would .gun_erate substantial new riders at subway
stations or oii local buses or ferries. Furthennorjhe Preferred Alternative would ,vratefer
riders_these_aervkes than the No 	 Alternative. Therefore this -cha
qualitative assessment of-the projef s_cffrcts onsubwayslation operatjpim local bus service,
and ferries.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

NYCT SUB WAYSER 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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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 P 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 SC-i
Pre-September Ii, 2001 (May 2001) Average Weekday

A subway line haul analysis was performed for the WTC Memorial and Redevelopment Plan
Generic Environmental Impact 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 S 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 SER VICE

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 Mt, Ml Limited, M6, M9, MiS
(South Ferry), MIS Limited (South Ferry), M15 (City Hall/Park Row), MIS Limited (City
HallfParkRow), M20, M22, M103, and BSl.
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Table 8C-2

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 MIS 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. Tenninating 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

EXPRESS BUS 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 XI 1, XI2A, X16, XI 7A
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, Xl0, XI213,
X14 and XI7C 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, QM 1A, QMI I and QM24W). Liberty Lines Express operated one bus route from the
Bronx (BxMI8). 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 80-4
Pre-September 11, 2001 Average Weekday Express Bus Ridership

Bus Route 	 Ridership
NYCT (Staten Island Routes)	 XI	 6,352

	

X3	 972

	

X4	 1,301

	

X6	 1,124

	

X7	 1,218

	

X8	 1,587

	

X9	 874

	

X1Q	 3,362

	

Xli	 966

	

X12	 2,212
X13/X14	 1,402

	

XiS	 2,005

	

X16	 468
XI7A&XI7C	 3,807

	

X18	 805

	

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	 BM1	 2,459

	

6M2	 2,166

	

BM3	 1,872

	

8M4	 1,057

	

Total	 7,554
NYCDOT Franchise (Queens)	 QMI/IA	 1,888

	

CMII	 739
QM24W	 462

	

Total	 3,089
Liberty Lines Express	 BxMI8	 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

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

This section presents an overview of the various changes that were imposed on the W'ITC-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 SER VICE

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 Il, 2001.

Since the reopening of the damaged I and 9 subway tunnel in September 2002, subway service
along this Seventh Avenue Line has returned to prc-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
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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

UP TO WNPA rH LINES

Following the destruction of the WTC PATH Terminal on September 11, 2001, many
commuters diverted to PA'I}I'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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LOCAL BUS SERVICE

Following September II, 2001, NYCT's 12 local bus routes, which included the Ml, Ml
Limited, M6, M9, MIS (South Ferry), MIS Limited (South Ferry), M 1 (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

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 Il, 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 (II 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

	Pro- 	 Post-
September	 September	 Percent

Bus Route 	 11, 2001	 11, 2001	 Change
NYCT (Staten Island Routes)	 XI	 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%

	

XI0	 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%
XI7A&XI7C	 3,807	 4,752	 24.8%

	

XIS	 605	 574	 -5.1%

	

X19	 1,356	 1,215	 -10.4%

	

X20	 201	 III	 -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%

QMII	 739	 605	 -18.1%
QM24W	 462	 294	 -36,4%

	

Total	 3,089	 2,710	 -12.3%
Liberty Lines Express 	 BxMI 8	 335	 333	 -0.6%

Total Express Bus	 51,177	 50,145	 -20%
Source: 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 liries
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 Il; 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 II, 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 fail 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 SC-b
Comparison of Pre- and Post-September 11, 2001 (June 2002) Trans-Hudson

Ferry Ridership to Lower Manhattan
Manhattan

New Jersey Landing

World Financial
Center

oken (NJ Transit Term
Liberty Harbor Marina
Pier II Shuffle Servicr

North Cove	
Liberty Landing Marina

Pier A	 Colgate (Jersey City, NJ
Hoboken (NJ Transit Term!

Liberty Landing Marina

Pavonia/Newport (Jersey Cit
Pier 11	 Atlantic Highlands, NJ

Colgate (Jersey City, NJ
East River Shuttle Servic

Highlands, NJ
Highlands, NJ

Hoboken (NJ Transit Term!
Keyport, NJ

Liberty Harbor Marina
Port Imperial (Weehawken,

Port Liberte, NJ
South Amboy, NJ

World Financial Center Sht

ders	 Percent

626	 194%
o	 -100%
924	 -23%
0	 -100%

86	 N/A
O	 N/A

O	 -100%

423	 N/A
774	 N/A

	

Liberty Park Water	 472	 N/ATaxi
NY Waterway	 2,846	 N/A

Seastreak	 796	 69%
NY Waterway	 3,502	 N/A
NY Waterway	 57	 N/A

	

New York Fast Ferry 	 764	 -3%
Seastreak	 1,384	 78%

NY Waterway	 61378	 N/A

	

New York Fast Ferry	 152	 N/A

N/A
46%

660	 -21%
634
	

N/A
86

NY Waterway

Liberty Park Water

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 (Bever Blinder Belle. Se ptember 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-Fludson ferry service routes.

As shown in Table 8C-11, 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-I1
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D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTER/VA TIVES

During the construction period of the Preferred Altcrnati ye, 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 ACTIONALTERIVATIVE

The temporary WTC PATH station was designed to accommodate anticipated passenger
volumes through the construction period, years 2005 to 2008. If the PrQfiafld 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.

PREIThRRLD 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 B. and  line's Cortlandt Street Station and the F 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 IkeferxedAltemaiiye 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 inwcr.cQnesnLtse. The Fulton Street
Transit Center is projected for completion by 2009.

(ortlandt 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 Feny 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 I 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-Bgzxeiij4gjjlRail

In 2005L NJ Traasit.p p tp_Qpe&MininivaQpemtingSegrneut(MOS' 2 of the iludson2liergen
Liaht RaiLaystem. This -segment will extend service from Hoboken Terminal to the Tonnelle
Avenue Par -and-Ride in North Bergen, New Jersey. NJ Transit and FTA are Thgan
Environmental InwctSta4eJucDj for MQS.lof the JE$LR1j&hichjvmjld extend service SQUthin
Bayonne from 22nd Street to 8th Street and north from Tonnelle AveauQ.IctA.krminusJn
Tenafly. Iti&anticinated that the MOS3 will be completed before 202j

The HBLR has transfers to the YKiILsystem at Hoboken and 13xthangeillace. Am the
exnunthoii&.are comnleted, it is anticipated that some commuters wojii4jjse IL LiUnd PATH
for their travel to Lower Manhattan. ti&xnected that these	 ninuters 	 primarllirt
from private automobiles or from NJ Transit commuter rail 	 LbnsesAsnoedinnter 8.
Section A__"PAjijIthe PATH ridershm nroi qciinn&inehxlc these potential diversions
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NO ACTIONALTERJ\TATIVE

If the Preferred Altemativo 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.

PREFER/WV ALTERNATIVE

No impacts to transit riders or operations (subway, bus, or ferry) are expected once the ErQfrrre
Al.tQmtiyQ is fully onerutiowd 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-Fludson ferries.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTER WA TIVES

'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, "PATFI" and above, two
new facilities would be completed by 2025.

Second Avenue Subway

The Metropolitan Transportation Authority (MTA) plans- In 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.
FItAissud 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 ACTIONALTERNATIVE

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 oçj'ati pni. 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	 &961	 _____________

Bus toPABT/NYCTSubway	 ____	 1.45G
Commuter Railroad / NYCT Subway 	 91M	 5220

Commuter Van	 1117	 290
Ferry	 SILfiQI	 10.150

Uptown PATH /NYCT Subway 
Total	 153632	

IU

Notes:	 The 'Diverted Weekday Passenger Trips" are considered conservative estimatessince 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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Chapter 8, Section C: Transit

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 tin Ninth Street PATH station, it will not have
adequate capacity to support general system growth if the Preferred Alternathe is not
constructed.

PREFERRED ALTERNATIVE

No impacts to transit riders or operations (subway, bus, or ferry) are expected in the dcsigwyear.
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 wfcrcccn ridership on NYCT subways, local or express bus service, NJ
Transit commuter rail, or trans-Hudson ferries from transferring PATH riders.

The 1tcfcrted 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 Preferxe4Aitmntiw 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 Prefened Alternative would not adversely impact the operation of other transit service to,
from, and within Lower Manhattan. Since the Frelemd AlternativQ would provide for enhanced
PATFI 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 B:	 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$epternher 11,21)() 1 volumes were used to
cxthIe opening year (2009) and design year (2025) impncts. 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 Il, 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 wmflci not directly induce new PATTI 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 iictj yityjinm pjçctjn4ependent 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
Alterna	 fial i=acls_Qq2qAqqdKconditjona_i!s bascid on twolaseline conditions. The
first is apLeSpember 11.2001 basejjpe,whieh is usedio evaluate proieet2enerated 	 c in
the onenin and desigye grs. The prcçj. ternherU. .2001 baseline is applied the
assumption that much oLthe activiwjznLpwer Manhattan Jost to the terrorist attacks woithLkc
restorçb 2009 For the short-term eonstrucjperiod analjSjhe project's effect&&e
compared jpili baseline network that reflects 2003 conditions. This chapter4ecribes potential
imnacts resulflnt only from 4tonstrnetion of the Preferred Alternative. The cumulative
cw1stnwiimhpriod effects of PATH and the other Lower Manhattanoyty.pxoiects are
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presented in Chanter 15. "Cumulative Effects." Given that theDpeninLanddjgranales
presented in this chanter assume aeiip& condition that included the nrSentembjj,2901
WICandiAIHJenninaLJh build condition includes the other Lower Manhattan recovery
projects. As such, the 2009 and 2025 analyses are essentiallv&qprnuiatiy imnacts assessment
for Lhere&^vqry_pTj in order to discern the relative effect of thAaPAT
TexmS1Jhi&&haar,i1entifles the percentage of the impa ct ttrjbutjto cha,ges in the on-
street circulation of PATH riders. For those locations at which 50 percent or more of the new
nedestthfl1o1nrflswc.Mld be at identified and
mthgatiqmmpaaursaarQpr000sed.

B. METHODOLOGY

The pedestrian study area, illustrated in Figure 813-1, 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 i 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 Prethrred 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 or 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 Preferre&Aiternative. 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 iiqferred Altejafjve, 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 flefinitions

Circulation Area
(Square Feet per

Los	 Pedestrian)	 Description

Pedestrians move in desired paths without altering their movements in
A	 1304-	 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 rangJof
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 EJSs, Table 813-2 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 B 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 B 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 Fin the AM peak hour and LOS E in the PM peak hour. Heavy commuter, tourist, and
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Table SD-2
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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 F. The events of
September 11, 2001, which destroyed the WTC PATFI facility, resulted in a major shift in transit mode
from_Nwk to Lower Manhattan. This demand was temporarily filled between September 12,
2001 and November 22, 2003 by increased ferry ridership to Lower Manhattan, increasectPATh
ridership to 33rd Street, Christopher Strt, 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 F in the PM peak hour. Other crosswalks along Church, Vescy, 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 cast 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
11, 2001 Pedestrian Level of Service

AM Peak	 Midday	 PM Peak
Hour	 Peak Hour	 Hour

'esey Street (I)
C	 B	 C

N/A	 N/A	 N/A
A	 A	 A

Out of service for other construction;
pedestrians diverted to overpass

Out of service for other construction;
pedestrians diverted to walkway

Street (4)

Out of service for other construction;
pedestrians diverted to walkway

reet (5)
B	 B	 I	 B

Route
North Crosswall
East Crosswalk

Route 9A
	

at
North Crosswalk
East Crosswalk

South Crosswalk
West

North Crosswalk

Street at

West Crosswalk
Church Street

North Crosswalk
East Crosswalk

South Crosswalk
West Crosswalk	 I	 D

Church Street at Fulton Street (6)
North Crosswalk	 J	 A
East Crosswalk	 D

South Crosswalk	 A
Church Street at Day Strest (7)

North Crosswalk	 A
East Crosswalk	 C

South Crosswalk	 B
Church Street atCortlandt Street (f

North Crosswalk	 A
East Crosswalk	 B

South Crosswalk	 B
ChurchStreetatLiberty Spj9

North Crosswalk	 B
East Crosswalk	 A

South Crosswalk	 B
West Crosswalk	 B

7

I
B	 I	 B

B	 C
B	 B
B	 B
C	 B
I/A	 N/A

Note:
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D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNA TI VES

Pedestrian trips in the study area are expected to increase as commercial and residential projects
are opened and as currently vacated buildings are reoccupied in the vicinity of the WTC site.
Table 8134 summarizes pedestrian levels of service for the 2006 baseline conditions. (It should
be noted that the baseline conditions include the trips to and from the temporary WTC PATH
station, since it would be maintained in 2006.)

The east crosswalk at Church and Fulton Streets would operate at LOS B in the PM peak hour;
this pedestrian movement experienced LOS E conditions following September 11, 2001, as
discussed above. The west crosswalk at Church and Vesey Streets would operate at LOS F in the
AM and PM peak hours, primarily due to the large volume of temporary WTC PATFI station
pedestrians accessing the Vesey Street bridge over Route 9A. The intersection of Church Street
at Liberty Street would experience LOS E in the north crosswalk in the AM and PM peak hours,
and LOS F and E in the west crosswalk in the AM and PM peak hours, respectively. These poor
levels of service would result from temporary WTC PATH station pedestrians, who wuiM
originate; from and be, destined for points south and east of the WTC, fly would primarily use
the north crosswalk to go to or come from the east, and would use the west crosswalk to go to or
come from the south. All other crosswalks would operate at acceptable levels of service.

The Route 9A pedestrian overpasses at Vesey and Liberty Streets, reconstructed after September
11, 2001, would be maintained throughout the construction period. The pedestrian overpasses
would process additional pedestrian volumes due to temporary WTC PATE! station trips and
growth since the 2003 pedestrian counts.

NO ACTIONALTERNATIVE

The No Action Alternative would not result in construction of a Permanent WTC PAT!!
Terminal. Thus, pedestrian operations in the study area would be unchanged from the baseline
conditions presented in Table 8D-4.

PREFERRED ALTERNATIVE

During the construction period, pedestrian conditions would be nearly identical to those
previously described for the No Action Alternative. Because construction of the Prefgrred
Alternative would maintain pedestrian patterns from conditions following September 11, 2001,
major shifts in pedestrian patterns would not be expected. Also, the construction activities would
maintain access to NYCT subways and the temporary WTC PATE! station.

The east side of the Route 9A (West Street) sidewalk would stay closed between Liberty and
Vesey Streets during Route 9A reconstruction. Meanwhile, free-flow pedestrian walkways
would be maintained on Liberty and Vesey Streets between the Route 9A pedestrian overpasses
and Church Street during PATH/WTC construction. The width of the sidewalk on the west side
of Church Street would be maintained to at least ten feet, while the area between Liberty and
Vesey Streets would be for equipment storage and staging.
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Table 8D-4
2006 Construction Period Baseline 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

Out of service for other construction;East Crosswalk	
pedestrians diverted to overpass

at

-	 East Crosswalk
South Crosswalk

West
North Crosswalk
East Crosswalk

Out of service for other construction;
pedestrians diverted to overpass

Out of service for other construction;
pedestrians diverted to walkway

Street at

Church Street at
North Crosswalk
East Crosswalk

South Crosswalk
West Crosswalk

Church Street at
North Crosswalk

Out of service for other construction;
pedestrians diverted to walkway

et
B	 B	 B
C	 C	 C
C	 B	 0
F	 0	 F

at (6)
B	 B	 B
D	 0	 E
D	 n	 a

Street at
B	 A	 B
C	 0	 D
0	 C	 0
et (8)
B	 B	 B
B	 C	 C
B	 C	 B
t(9)
E	 C	 E
C	 B	 0
C	 B	 B
F	 I	 ci	 F

South Crosswalk
Church

North Crosswalk
East Crosswalk

Street at

East Crosswalk
South Crosswaft
West Crosswalk

Note:	 Refer to

8D-9



Permanent WTC PATH Terminal

Currently, because of construction-related street closures at the WTC site, the West
Broadway/Vesey Street and Greenwich Street/Liberty Street intersections do not have any
conflict points with pedestrians. These pedestrians, similar to current conditions, would be
diverted onto walkways to or from the Vesey and Liberty Street overpasses at Route 9A,
separating them from construction activities and, therefore, conflicting vehicles or pedestrian
traffic signals.

It has been assumed that during_construction there would be limited at-grade pedestrian
crossings of Route 9A at Vesey or Liberty Street (most likely construction workers), R114 the
majority of pedestrian crossings would be made using the two pedestrian overpasses crossing
Route 9A. These overpasses at Vesey and Liberty Streets, reconstructed after September 11,
2001, would be maintained throughout the construction period. Ih would process nearly
identical pedestrian volumes when compared to conditions without the Preferred Alternatiyç1
and would operate at improved levels of service when compared to pre-September 11, 2001
conditions.

As described in Chapter 17, "Safety and Security," PANYNJ would implement measures to
protect pedestrians, including temporary WTC PATH riders, during the construction period.

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

As private development occurs on and near the WTC site, pedestrian activity in the study area
will increase, Furthermore, the opening of a memorial and cultural facilities at the WTC site will
attract visitors to the area during all periods of the day. These pedestrians will increase the
demand for on-street facilities on and near the proposed Project Site.

NO ACTION ALTERNATIVE

Absent the Preferred Alternative, it is expected that the temporary WTC PATFI station would
continue to maintain service to the extent possible. However, as stated in Chapter 8, "PATH",
Section A, increasing passenger volumes anticipated over time would place severe operating
constraints on the temporary WTC PATH and projected WTC-bound PATH, passengers would
be diverted to other modes of travel. Furthermore, on-street pedestrian circulation in the area
would increase in the opening year with the completion of elements of LMDC's World Trade
Center Memorial and Redevelopment Plan (Freedom Tower, retail and restaurants, Performing
Arts Center, Memorial, and cultural land uses), and would likely exceed levels measured before
September 11, 2001

PREFERRED ALTERNATIVE

The Preferred Alternative would have nine access points to the street and WTC concourse. Eight
access points would be available within the WTC site and there would be an access ppt
through a concourse connecting the WTC site with the World Financial Center via a pedestrian
tunnel below Route 9A (see Figpre 8D-21

Hourly pedestrian volumes under the Preferred Mtrnati y are illustrated in Appendix C.
Complete pedestrian volume maps are included in the Technical Appendix. Table 8D-5
summarizes the projected future conditions in the opening year if the events of September 11,
2001 had not taken place and compares them to conditions under the PnfcuQd Alternative.
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Table 8D-5
2009 Opening Year Preferred Alternative:
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Table SD-S (cont'd)
2009 Opening Year Preferred Alternative:

Pedestrian Level of Service
AM PeakHour	 Midday Peak Hour 	 PM Peak Hour

Pre-9111	 Preferred	 Pre-9/11	 Preferred	 Pre-9/11	 Preferred
Location	 Baseline	 Alternative I Baseline	 Alternative 	 Baseline	 Alternative

Church Street at Day Street
NorthCrosswalk	 E	 B	 D	 B	 E	 B

East Crosswalk 	 U	 C	 E	 C	 E	 C

South Crosswalk	 E	 B	 E	 C	 E	 C

________ Church Street at Cortiandt Street
North Crosswalk	 B	 CC	 U	 B	 U

East Crosswalk 	 B	 B	 E	 U	 U	 U

South Crosswalk	 C	 B	 E	 B	 C	 B

Church Street at Liberty Street (9)

North Crosswalk	 E	 F	 F	 C	 F	 F
East Crosswalk 	 B	 C	 B	 B	 C	 C

South Crosswalk	 F	 0	 B	 B	 D	 C

West Crosswalk 	 F	 E	 D	 C	 F	 E

Northwest Corner 	 F	 E	 F	 B	 F	 C

Note: Refer to Figure 80-1 for location numbers.

The proposed site plan for the WTC complex would extend Fulton Street westward from Church
Street to Route 9A and extend Greenwich Street between Vesey and Liberty Streets, which
would create additional pedestrian crossing areas at the Fulton Street intersections at Route 9A,
Greenwich Street, and Church Street; the Greenwich Street intersections at Vesey Street/West
Broadway; and at Cortlandt Street's extension from Church Street. These new crossings have
been analyzed, with the exception of the Fulton Street at Route 9A intersection because of the
proximity of the World Financial Center pedestrian concourse crossing under Route 9A, which
is estimated to carry nearly all of Route 9A-crossing PATH riders.

The redevelopment of the WTC and the future memorial are expected to generate increased
pedestrian circulation within the WTC and in crosswalks on Vesey, Church, and Liberty Streets. The
redevelopment adds land uses such as a memorial, cultural facilities, retail, and a performing arts
center, that were not included in the pre-September 11, 2001 program, which results in higher trip
generation and pedestrian volumes.

The Pmfrrrd_Alternative includes the WTC Memorial and Redevelopment Program in its
background pedestrian volumes. The Preferred Alternative conditions were compared to the pre-
September II, 2001 projected future conditions, which included the WTC complex. Because the pre-
September 11, 2001 WTC complex included fewer pedestrian volumes and less on-street circulation
between land uses than the proposed WTC Memorial and Redevelopment Pl an, jhe cumulative
pedestrian volumes calculated for the build condition would be higher in many places than pre-
September 11, 2001 projected future conditions. However, the on-street pedestrian trips to and from
the Preferred Alternative would be lower than the pre-September 11, 2001 projected future
conditions crossing Route 9A because of an improved connection to the World Financial Center.
Pedestrian trips would also be higher at Vesey Street and West Broadway because of the destruction
of the 7 WTC pedestrian overpass. Because of the unequal number of background trips generated by
the pre-September 11, 2001 W1'C complex and the proposed WTC Memorial and Redevelopment, it
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was difficult to determine the impacts of the Prthacd Alternative. Therefore, a different
methodology for determining adverse impacts was employed

The analyses below summarize pedestrian conditions by intersection, and identify crosswalks
operating at unacceptable LOS B or F. The summaries identify whether these levels of service result
from WTC Memorial and Redevelopment Plan background volumes or from the Preferred
Alternative by assigning a percentage share of trips to the latter. Calculating this share of trips is
achieved by dividing the number of trips to and from the Terminal by the total number of pedestrians
crossing. In the summaries below, an adverse impact is defined as a location operating at LOS B or F,
at which 50 percent or more of the total volume is associated wi_"c Preferred Alternative.

Route 9A and Vesey Street

The Route 9A/Vcsey Street east crosswalk would operate at LOS B during the midday peak hour.
AM and PM peak hour levels of service would be acceptable. During the midday peak how, PATH
ridership is low while WTC shopping, tourism, and employee trip generation and circulation is high,
so midday LOS B conditions are most likely not a result of PATH trips.

Route 9A and Liberty Street

The Route 9A/Liberty Street intersection would experience improved levels of service, most likely a
benefit of the World Financial Center connection, which would improve access to Battery Park City
for residents and the World Financial Center for commuters and shoppers.

West Broadway and Vesey Street

Before September 11, 2001, this intersection operated at acceptable levels of service because of the
pedestrian overpass spanning Vesey Street west of West Broadway, which connected 6 and 7 WTC.
In the opening year, the West Broadway/Vesey Street intersection would operate at LOS D and E
during all peak hours because street crossings must be made at grade. Approximately 10 to 15
percent of these AM peak hour trips are pjecacperatc. Thus, base.(Lon the impact criteria
describedibove. this nrqjeotwoi1id 	 rere ligation at thislo&ation.

Greenwich Street and Fit/ton Street

Several of the new Greenwich Street/Fulton Street crosswalks would operate at LOS B during
specific peak hours,hours, as described in Table 8D-5. Entrances to the WTC Memorial and cultural land
uses, Performing Arts Center, Tower 2, and Wedge of Light Plaza are located adjacent to this
intersection. There would be heavy on-street pedestrian flows between these uses and public
transportation access on the south side of Fulton Street, such as subways and the Preferred
Alternative. It is estimated that the share of the Prefcntd Alternative trips to 7 WTC and points north
of Vesey Street would be approximately 20 to 30 percent. ThusJasejl on the Jrnpaç criteria
dcsdhcdjthnve. this project nfl not re uire igation at this location.

Greenwich Street Mit/b lock and Cortlandt Street

The new Greenwich Street midblock pedestrian crossing at Cortlandt Street would operate at
acceptable levels of service during all peak hours. Proiect-2enerat trips using this crosswalk
destined for the WTC Memorial, Tower 5, and points south of Liberty Street would be able to cross
Greenwich Street using the pedestrian-only phase.
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Greenwich Street and Liberty Street

The Greenwich Street/Liberty Street west crosswalk would operate at LOS E during the midday peak
hour. During the midday peaichow, PATH ridership is low while WTC shopping, tourism, and
employee trip generation and circulation is high, so midday LOS E conditions are most likely not a
result of PATH trips.

Church Street and Vesey Street

The Church Sircet/Vesey Street east crosswalk would operate at LOS B during all peak hours, and
the west crosswalk would operate at LOS B during the PM peak hour. These levels of service are
generally similar to pre-September 11, 2001 projected future conditions, or worsened from LOS D to
E. It is estimated that the share of prqjçe,gçnjated trips to points north of Vesey and east of Church
Streets would be approximately 15 to 25 percent. Thus, based on the imnact criteria &sszihed above.
this nroiect would tQtjguire mthgatlan2t this location.

Church Street and Fulton Street

The DevtEQeLcflnciiQn between thejTCsiteandjlw.fujton Street Transit CentetwouBiie
oncrational in the 2009 OvepgYe. As a result, pedestrians would be.di y&rte&fwmthteast-
wct, 'crossings-- at the intersection of Fulton and Church Sfteetsn& the intersection would

xptxi.enec xiimproved level-of-service as 	 pre:Scptemherfl,200l conditions.

Church Street and Dey Street

Aipotedjibove. the Dev Street connection between the WTC the Fulton Street Transit
Center would be operational in the 2009 Onenina Year. The new concQurseoukLdivert
pssiesthns from the east-west crossis at the intersection of Dev and Church Streets. and the
intersection would Wencrtcc an improved .ly :(*5eIvic as compre&to.pre-Septem..ejil.
2001 conditions.

Church Street and Cortlandt Street

IheDev Street connection would also divert edesHans from the east-west crossin gs at the
intersection of Cortlandt and ChurchStreets. and the intersection would ex perience an imnroved
level-of-seiyjq	 qernarthtnpreSepternher12DO1 conditions.

Church Street and Liberty Street

For access-to the- Financial District, pedestrians would use Permanent WTC PATH Terminal exits in
the vicinity of WTC Towers 3 and 4, and cross Church and Liberty Streets at street level. Based on
surveys conducted before September 11, 2001, it is anticipated that 40 percent of alighting AM peak
hour PATH trips are destined for the Financial District.

In the AM, midday and PM peak hours, approximately 4,070, 70, and 1,890 new tri ps would be
added to the totals of 5,840, 3,170 and 5,110 trin,i, respectively, resulting in increases of up to 70
percent.

The loss in area per person would range from 1 to 17 SFP in the crosswalks, and from 2.8 to
17.7 in the northwest corner reservoir. The northwest corner reservoir LOS F in the AM peak
hour would congest pedestrian flows when pedestrians are queued to cross away from the
WTh/PATH site in the west and north crosswalks, and block pedestrians crossing inbound from
the northeast and southwest corners of the intersection. Pedestrians normally crossing at Church
and Liberty Street may divert to the Cortlandt or Cedar Street intersections, or illegally cross
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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 wait on the street in Liberty or Church
Street vehicular travel lanes.

Mitigation to restore LOS E conditions would include widening the north and west crosswalks
by 10 feet each, making them 25 feet wide. To restore the northwest corner reservoir LOS F
conditions to LOS E conditions would include widening the north and west sidewalks by five
feet each.

GMnthauhePreferred_Ahernative wouW_gejierate morejhan 50 .pçpent of the moiume at thia
location. tignjçnjneasures would be necessaf this project.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

Independent of the Preferred Alternative, the on-street pedestrian circulation in the design year
would increase beyond opening year levels with the completion of the WTC office and hotel
land uses and the development of Battery Park City Site 26. These levels would also exceed
conditions measured before September 11, 2001.

NO ACTIONALTERNATIVE

For analysis purposes, it was assumed that absent the PreftrredAlternaijyc, projected WTC-
bound PATH passengers would be diverted to other modes of travel. Because on-street
connections to mass transit located away from the WTC site would have to be made, on-street
pedestrian conditions under the No Action Alternative would likely be worse than prior to
September 11, 2001. The Permanent WTC PATH Terminal's purpose of serving as a central
transit hub for Lower Manhattan would be negated, since PATH passengers would be diverted to
overloaded NJ Transit commuter trains and NYCT subways; additional NY Waterway ferries
would be needed; and additional passenger vehicle, taxi, express bus, and van trips would
increase traffic on NYCDOT and NYSDOT roadways. These cumulative diversions would all
increase on-street pedestrian circulation in Lower Manhattan.

Conditions described for the No Action Alternative in the opening year would worsen
substantially by the design year. AM peak hour WTC Memorial and Redevelopment trips would
increase over 100 percent from approximately 15,000 to 35,000 people per hour. The increased
volumes in the design year may result in deteriorated levels of service at many analysis
locations.

_of the Preferred
increase ainng Route 9A ad its cross streels.

Because ferry connections are made west of Route 9A, deteriorated levels of service on Route
9A could occur. Levels of service could deteriorate on Church Street between Liberty ansi Vcsey
Streets due to the locations of express bus routes and subway stations east of the WTC site. Auto
and commuter van activity &L_ aud=_will worsen pedestrian levels of service because
passenger drop-offs will_Qcgaccj to Liberty, Vesey, and Church Streets. A&cimarç4Jo
the Preferred Alternative, the No Action Alternative would increase on-street pedestrian flows
and worsen crosswalk congestion, necessitating addition  mitigation to ensureyop
circulation.
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PREFERRED ALTERNATIVE

The hourly volumes representing pedestrians using the Permanent WTC PATH Terminal and the
on-street pedestrian network in the design year are illustrated in Appendix C. Table 8D-6
summarizes projected future conditions in the design year if the events of September 11, 2001
had not taken place and compares them to conditions under the Preferred Alternative. Similar to
the opening year conditions, at the Church and Liberty Street intersection, the northwest corner
reservoir and all crosswalk levels of service in all peak hours deteriorate substantially.

Route 9A and Vesey Street

The Route 9A/Vesey Street east crosswalk would operate at LOS B during the midday peak
hour. AM and PM peak hour levels of service would be acceptable. During the midday peak
hciii PATH ridership is low while WTC shopping, tourism, and employee trip generation and
circulation is high, so midday LOS B conditions are most likely not a result of PATH trips.

Route 9A and Liberty Street

The Route 9A/Liberty Street intersection would operate at acceptable levels of service during the
AM, midday, and PM peak hours.

West Broadway and Vesey Street

Before September 11, 2001, this intersection operated at acceptable levels of service because of
the pedestrian overpass spanning Vesey Street west of West Broadway, which connected 6 WTC
to 7 WTC. In the opening year, the West Broadway/Vesey Street intersection would operate at
LOS D, B, and F during all peak hours because street crossings must be made at grade.
Approximately 10 to 15 percent of the AM peak hour trips using these crosswalks are nroiect
generated trips destined to points north of Vesey Sheet including 7 WTC. Thus, based on the
impact&ritniatcrihed above, this omc1wqu1dnoticpuire mitigation aljJSlQQatjQn.

Greenwich Street and Fulton Street

All crosswalks at the new Greenwich and Fulton Sheet intersection would operate at LOS D, B,
or F during all peak hours. Entrances to the WTC Memorial and cultural land uses, Performing
Arts Center, Tower 2, and Wedge of Light Plaza are located adjacent to this intersection. There
would be heavy on-street pedestrian flows between these uses and public transportation access
on the south side of Fulton Street, such as subways and PATH. It is estimated that the share of

ojeçgenemted trips to 7 WTC and points north of Vesey Street would be approximately 20 to
30 percent. Thus, Th!sed on the impact jziteria described above, this OrojeQtWDiildJiOt1huire
mitigation at this location.
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Table 8D-6
2025 Design Year Preferred Alternative:

Pedestrian Level of Service
AM Peak Hour	 I Midday Peak Hour 	 PM Peak Hour

Pre-9111	 Preferred	 Pre-9111	 Preferred	 Pre-9111	 Prefer-red
Location	 Baseline	 Alternative I Baseline	 Alternative	 Baseline	 Alternative

Route 9A at Vesey Street (1)
North Crosswalk	 A	 C	 A	 C	 A	 C
East Crosswalk	 N/A	 C	 N/A	 E	 N/A	 C

South Crosswalk	 A	 A	 A	 C	 A	 A
Route 9A at Liberty Street (2)

North Crosswalk	 C	 A	 B	 B	 C	 A
East Crosswalk	 N/A	 A	 N/A	 A	 N/A	 A

South Crosswalk	 B	 D	 A	 D	 B	 D
West Broadway at Vesey Street (3)

North Crosswalk	 N/A	 F	 N/A	 F	 N/A	 E
East Crosswalk	 C	 D	 C	 E	 C	 D

South Crosswalk	 N/A	 D	 N/A	 E	 N/A	 D
West Crosswalk	 B	 E	 0	 E	 C	 E

Greenwich Street at Fulton Street (10)
North Crosswalk	 N/A	 D	 N/A	 E	 •N/A	 0
East Crosswalk	 N/A	 E	 N/A	 F	 N/A	 E

South Crosswalk	 N/A	 0	 N/A	 E	 N/A	 E
West Crosswalk	 N/A	 E	 N/A	 F	 N/A	 E

Greenwich Street Midblock (ii)
North Crosswalk	 N/A	 B	 I	 N/A	 I	 B	 [	 N/A	 B

Greenwich Streetat Liberty Street (4)
NorthCrosswalk	 N/A	 0	 N/A	 E	 N/A	 D
East Crosswalk	 B	 0	 A	 E	 A	 D

SouthCrosswalk	 N/A	 E	 N/A	 E	 N/A	 E
West Crosswalk	 A	 E	 A	 F	 A	 E

ChurchStreet atVeseyStreet(5)
NorthCrosswalk	 C	 0	 C	 D	 B	 0
EastCrosswalk	 0	 E	 E	 E	 D	 E

SouthCrosswalk	 C	 D	 C	 D	 D	 E
WestCrosswalk	 E	 E	 E	 E	 E	 E

ChurchStreet at Fulton Street (6)
NorthCrosswalk	 C	 C	 C	 E	 C	 C
East Crosswalk	 E	 E	 E	 0	 E	 E

SouthCrosswalk	 E	 B	 0	 C	 E	 C
WestCrosswalk	 N/A	 D	 N/A	 E	 N/A	 0
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Table 8D-6 (cont'd)
2025 Design Year Preferred Alternative:

Pedestrian Level of Service
AM Peak Hour	 Midday Peak Hour	 PM Peak Hour

Pre-911 1 	 Preferred	 Pre-9/11	 Preferred	 Pre-9/11	 Project
Location	 Baseline	 Alternative	 Baseline	 Alternative	 Baseline	 Alternative

Church Street at Day Street (7)
North Crosswalk	 E	 C	 13	 C	 E	 C
East Crosswalk 	 13	 C	 E	 C	 E	 0

South Crosswalk	 E	 B	 E	 C	 E	 C
Church Street at Cortlandt Street (8)

North Crosswalk	 B	 C	 C	 13	 C	 13

East Crosswalk 	 C	 B	 E	 D	 E	 13

South Crosswalk	 C	 B	 E	 C	 C	 B
Church Street at Liberty Street (9)

North Crosswalk	 F	 F	 C	 E	 C	 E
East Crosswalk	 B	 C	 F	 B	 13	 P

South Crosswalk	 F	 D	 B	 C	 D	 C
West Crosswalk	 F	 F	 D	 C	 E	 F

Northwest Corner	 F	 F	 F	 C	 F	 P
Note: Refer to Figure 813-I for location numbers.

Greenwich Street Midbloc/c and Gortlandt Street

The new Greenwich Street midbloek pedestrian crossing at Cortlandt Street would operate at
acceptable levels of service during all peak hours. FEqjqqhgqUUdtW trips using this crosswalk
destined for the WTC Memorial, Tower 5, and points south of Liberty Street would be able to
cross Greenwich Street using the pedestrian-only phase.

Greenwich Street and Liberty Street

All crosswalks at the Greenwich Street/Liberty Street intersection would operate at LOS D, E, or
F during all peak hours. Approximately 5 to 10 percent of peak hour trips using these crosswalks
are project-generated trips destined to points south of Liberty Street including Tower 5.

hae4oiLthcjmnact.cnteria_tscrIbed above, this orojctjiould not require niii.Igafjo&atjhjs
location.

Church Street and Vesey Street

The Church StreetlVescy Street east and west crosswalks would operate at LOS E during all
peak hours, and the south crosswalk would operate at LOS F during the PM peak hour. These
levels of service are generally similar to pre-September 11, 2001 projected future conditions, or
worsened from LOS D to E. The ftthmdAlternative would generate Xi to 25 percent of trips
to points north of Vesey and east of Church Streets. Thus. based on_the impact criteria described
above, this pjectwoiiid no .s. uire mith alionat this location.

Church Street and Fulton Street

The Church Street/Fulton Street north and west crosswalks would operate at LOS F during the
midday peak hour, the cast crosswalk at LOS E during the AM and PM peak hours, and the
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south crosswalk at acceptable levels of service during all peak hours. It is estimated that the
share of pect-generated trips to points east of Church Street would be less than 5 percent.
Thus, based on the impact criteria described above, this DroithwnulinQtseA]uire mitigation —  thM
location.

Church Street and Dey Street

The Dev Street concourse between the WTC site and the Fulton Street Transit Center w9u1d
thrtedesans from thQg-we intersection of Deiand_Church Streets, and

the intersection would experience an improved level-of-service as comnared to ore-September
11.2001 conditions.

Church Street and Cortlandt Street

level-of-service as compared to wstSs1?tcnbcc1L 2001 conditions.

Church Street and Liberty Street

Pedestrians would use Terminal exits in the vicinity of WTC Towers 3 and 4, and cross Church
Street and Liberty Streets at street level, as noted under opening year conditions. Based on
surveys conducted before September 11, 2001, it is anticipated that 40 percent of alighting AM
peak hour PATH trips are destined for the Financial District.

In the AM, midday, and PM peak hours, approximately 4,490, 90 and 2,010 new would be
added to the totals of 8,420, 4,980 and 7,050 flj s, respectively, resulting in increases of up to 50
percent.

At crosswalk conditions in all peak hours &tJhis±Qcaiimm. LOS F conditions at the north and
west crosswalks could cause pedestrians to spill into the opposing traffic travel lanes during the
pedestrian signal. The loss in area per person would range from I to 10 SFP in the crosswalks,
and from 1.3 to 12.4 in the northwest corner reservoir. 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 normally
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 wait on the street in Liberty or
Church Street vehicular travel lanes.

Mitigation to restore LOS B conditions would include widening the north and west crosswalks
by I  feet each, making them 26 feet wide. To restore the northwest corner reservoir LOS F
conditions would include widening the north and west sidewalks by six feet each.

Given that the Preferred Alternative Quid..generate more than 50 oereent of the volume at this
location, miti gation mesrc.wjjjid be ncessmxas_nart of thisppjl.

E. MITIGATION

The overall effect of the Preferred Alternative on the on-street pedestrian network would be an
improvement over conditions that existed with the pre-September 11, 2001 WTC PATH
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Terminal. The off-street connections to the Fulton Street Transit Center and many of the
redeveloped WTC land uses would reduce pedestrian trips made by PATH riders that would be
made on the street.

CONSTRUCTION PERIOD (2006)

During the construction period, pedestrian conditions would be nearly identical to the No Action
conditions, and no specific mitigation is necessary. Because the construction of the Pre1emd
Alternative- would maintain pedestrian patterns from conditions following September 11, 2001,
major shifts in pedestrian patterns are not expected. When considering the cumulative
construction impacts on the pedestrian network discussed in Chapter 15, iCpimàiiei3ffrcts,
coordination between lead agencies would help ensure that pedestrian crossing patterns are
maintained and pedestrian safety needs are accommodated.

However, to ensure the safe and convenient movement of pedestrians during the construction
period, PANYNJ would implement Environmental Performance Commitments (EPCs) as part of
the Preferred Alternative. As described in Chapter 8, Section B, "Vehicular Traffic and
Parking," these EPCs would include a Maintenance and Protection of Traffic (MPT) Plan as well
as communication tools to inform and protect the pijbiic,

OPENING YEAR (2009)

The opening year levels of service were compared to projected future conditions based on pre-
September Ii, 2001 volumes. BasecLm the criteria described thSe Preferred Alternative
would xQsuit in an advrseimpataLthe intersection of Church and Liberty Streets.

The location of the Terminal's access points combined with the large yQhjrne&gçted_by the
World Trade Center Memorial and Redevelopment Plan would adversely impact
crosswalks. To assesaJhcprQps2rtion of imnacts from this nroicct, a percent share of trips
attributed to the Pr efldAlternatiyewM calculated for crosswalks operating at unacceptable
LOS B or F. This_cakultion divides the number of trips destined to and from the Permanent
WTC PATH Terminal by the total number of pedestrians. Table 8D-7 summarizes adversely
impacted crosswalks and lists mitigation measures, followed by the percentage share of trips
attributed to the Preferred Alternative in relation to total pedestrian volumes.

Mitigation is necessary to restore some crosswalks in the Pxcfoxmd Alternative's conditions to
the levels of service calculated in projected future conditions based on pre-September 11, 2001
volumes. The measures suggested to mitigate adverse impacts include increases in crosswalk
widths to improve levels of service at selected crosswalks on West Broadway, and on
Greenwich, Church, Vesey, Fulton, and Liberty Streets, which would primarily be the result of
background volumes generated by the WTC Memorial and Redevelopment Plan. The measures
suggested to mitigate adverse impacts primarily due to the Preferred Alternative at the
intersection of Church and Liberty Streets would consist of widening crosswalks by ten feet and
sidewalks by five feet. Toavoid suhsqujfl.imnacts to vehicular traffic onerations, it is
recommended that idewilc&bQwidmd within the limits of the WTc_ilc Table 8D-7 provides
summaries of impacted intersections and mitigation.

Jt should he_ noted Jbt.dditipni_or.mgessiypcçab—equiredto_mitigate
nwjecfs effects in the design year. as described below±ETAaniPMW ii w921d ensurcihat all
QL the sccuired iiitig fio j for both the opening and- de sitm year imnaqta is implemented in
singl

e jhase in orabouLtheo.pniingxcx.
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Table SD-7
Pedestrian Impacts and Mitigation Measures

Percent share of volumes
attributed to the Prefejt-ej

Location	 Mitigation Measure	 Alternative

No impact; no action needed
No impact; no action needed
No impact; no action needed

Route QA at Liberty Street
North Crosswalk
East Crosswalk

West Crosswalk

North Crosswalk
East Crosswalk

South Crosswalk
West Crosswalk

West Crosswalk

North Crosswalk
East Crosswalk

East Crosswalk
South Crosswalk
West Crosswalk

South Crosswalk

roadway at Vesey Street
Widen crosswalk
Widen crosswalk
Widen crosswalk
Widen crosswalk

reenwich Street at Liberty Street
Widen crosswalk
Widen crosswalk
Widen crosswalk
Widen crosswalk

Church Street at Vesey Street
No imoact: no action needed

h Street at Fulton Street
Widen crosswalk
Widen crosswalk

Church Street at Dey Street
No impact; no action needed
No impact; no action needed
No imoact: no action needed

10-15 percent PATH effects
10-15 percent PATH effects
10-15 percent PATH effects
10-15 percent PATH effects

20-30 percent PATH effects
20-30 percent PATH effects
20-30 percent PATH effects
20-30 percent PATH effects

5-10 percent PATH effects
5-10 oercent PATH effects

5-10 percent PATH effects

25-35 percent PATH effect

0-5 percent PATH effects
0-5 percent PATH effects
0-5 percent PATH effects
0-5 oercent PATH effects
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Table 8D-7 (cont'd)

DESIGN YEAR 2025)

The design year levels of service were compared to projected future conditions based on pre-
September 11, 2001 volumes. Mitigation would be necessary at adversely impacted crosswalks
at the West Broadway and Vesey Street intersection, Greenwich Street intersections at Fulton
and Liberty Streets, and Church Street intersections at Vesey and Fulton Streets. The mitigation
measures include widening crosswalks. At the in ersectian of LirtuhthStrees LOS F
conditions would result on the northwest corner reservoir, and in the north and west crosswalks
in the AM peak hour. More aggressive mitigation would be required at thislocatijmn, consisting
of widening crosswalks by 11 feet and sidewalks by six feet. Thus crosswalksand si&waiks
would need to be one fQQt.wider than wsj neforheopeningyear. The mitigation
measures presented for other impacts in the opening year section would also mitigate all design
year impacts. PANYNJ will coordinate with LMDC and
recommended pedestrian inprovementajn flue vicinityjif the WTç site.	 *
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Chapter 9:	 Air Quality

A. INTRODUCTION

By fostering the use of mass transit to Lower Manhattan, the PrerredAlternative would have a
beneficial effect on regional air quality in the New York Metropolitan Area (NYMA). Without
the Terminal, it is expected that vehicles—miles—traveled in the metropolitan area would increase
as some portion of the transit riders shift to automobiles for their daily commute (see Chapter
8B, "Vehicular Traffic and Parking"); this, in turn, would result in an increase in vehicle—related
emissions such as carbon monoxide, nitrogen oxides, particulate matter, and volatile organic
compounds, as discussed later in this chapter.

While the Preferrccj.Alternative would result in a net air quality benefit to the NYMA, the pre—
September 11, 2001 conditions also included that same benefit. Furthermore, since the Preferred
Alternative would not, in itself, result in an increased ridership when compared to the forecasts
prepared before September 11, 2001 condition, there would be no change in local air quality in
the vicinity of the Proj.eLSite or stations in New Jersey. The ErcfrnQd itemalive would
essentially provide better service to demand that was forecasted to have occurred under any
condition. Moreover, as discussed in Chapter 8B, Chapter 8, Section B, "Vehicular Traffic and
Parking," a very small percentage of PATH riders generated vehicle trips at the WTC site.
Therefore, the Preferred Alternative would result in a very small number of vehicle trips in the
vicinity of the WTC, which is consistent with pre—September 11, 2001 conditions. The Preferred
Alternative would also use electricity, steam, and/or river water cooling to provide for energy
needs and would not require any on—site combustion of pollution generating fossil fuels.

The greatest potential for adverse impacts on ambient air quality from the Preferred Altnnathc
is during the construction phase. A detailed assessment of the potential construction—related
impacts to air quality is included in this chapter. The cumulative effects of the Preferred
Alternativels construction along with other projects planned in Lower Manhattan are discussed
in Chapter 15, "Cumulative Effects." Furthermore, as described in Chapter 2, "Project
Alternatives," the Port Authority of New York and New Jersey (PANYNJ) has committed to a
series of environmentally friendly ("green") design measures, including energy conservation
measures, which would result in an overall reduction in pollutant emissions.

B. METHODOLOGY

POLLUTANTS FOR ANALYSIS

In the NYMA, ambient concentrations of carbon monoxide are predominantly influenced by
mobile source emissions. Emissions of particulate matter and nitrogen oxides come from both
mobile and stationary sources; emissions of sulfur dioxide are associated mainly with stationary
sources. Ozone, one of the region's most problematic air pollutants, is not emitted directly in any
substantial quantity, but is formed in the atmosphere by a series of complex chemical reactions
involving mainly volatile organic compounds and nitrogen oxides.
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CARBON MONOXIDE

Carbon monoxide (CO), a colorless and odorless gas, is produced in the urban environment
primarily by the incomplete combustion of gasoline and other fossil fuels. In an urban area,
approximately 80 to 90 percent of CO emissions are from motor vehicles. CO concentrations can
vary greatly over relatively short distances. Elevated concentrations are usually limited to
crowded intersections, heavily traveled and congested roadways, or parking lots or garages.
Consequently, CO concentrations must be predicted on a local scale (microscale).

While operation of the Preferred Alternative would not result in any long–term increase in
vehicular traffic at local intersections, a microscale analysis of the impact of construction on CO
concentrations at affected intersections has been performed.

NITROGEN OXIDES AND OZONE

Nitrogen oxides (nitrogen oxide, NO, and nitrogen dioxide, NO2—together NO.) are of principal
concern because of their role, together with volatile organic compounds (VOCs), as precursors
in the formation of ozone. While there is a standard for average annual NO 2 concentrations, it is
normally examined only for large fossil fuel energy sources. Ozone is formed through a series of
reactions that take place in the atmosphere in the presence of sunlight. Because the reactions are
slow and occur as the pollutants are diffusing downwind, elevated ozone levels are often found
many miles from sources of the precursor pollutants. The effects of NO and VOC emissions
from mobile sources are therefore generally examined on a regional basis, together with the
emission of these pollutants from stationary sources. The change in regional mobile source
emissions of these pollutants is related to the total number of vehicle trips and vehicle miles of
travel throughout the NYMA, which is designated as a severe non–attainment area for ozone by
the United States Environmental Protection Agency (EPA) (i.e., counties in Northern New
Jersey, New York City, Long Island, Southern Hudson Valley, and western Connecticut).

Operation of the Preftared -AlicernaJi-ye would result in a long–term reduction in vehicular traffic
at local intersections; however, its construction would result in temporary emission of ozone
precursors from on–road and on–site engines. A regional (mesoscale) analysis has been
performed for both sources.

yRzy,J

Lead emissions in air are principally associated with industrial sources and motor vehicles that
use gasoline containing lead additives. Most U.S. vehicles produced since 1975, and all
produced after 1980, are designed to use unleaded fuel. As these newer vehicles have replaced
the older ones, motor–vehicle–related lead emissions have decreased. As a result, ambient
concentrations of lead have declined substantially. Nationally, the average measured
atmospheric lead level in 1985 was only about one–quarter the level of 1975.

In 1985, EPA announced new rules drastically reducing the amount of lead permitted in leaded
gasoline. Monitoring results indicate that this action has been effective in substantially reducing
atmospheric lead levels. Even at locations in the New York City area where traffic volumes are
very high, atmospheric lead concentrations are far below the national standard of 1.5
micrograms per cubic meter (3–month average).

No substantial sources of lead are associated with the Preferred Alternative, and, therefore,
analysis was not warranted.
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Chapter 9: Air Quality

RESPIRABLE PARTICULA TIE MA TTER--PMJQ AND PM25

Particulate matter (PM) is a broad class of air pollutants that includes discrete particles of a wide
range of sizes and chemical compositions, as either liquid droplets (aerosols) or solids suspended
in the atmosphere. The constituents of PM are both numerous and varied, and they are emitted
by a wide variety of sources (both natural and anthropogenic). Natural sources include the
condensed and reacted forms of natural organic vapors; salt particles resulting from the
evaporation of sea spray; wind—borne pollen, fungi, molds, algae, yeasts, rusts, bacteria, and
debris from live and decaying plant and animal life; particles eroded from beaches, soil and
rock; particles emitted from volcanic and geothermal eruptions and from forest fires. Major
anthropogenic sources include the combustion of fossil fuels (e.g., vehicular exhaust, power
generation, home heating), chemical and manufacturing processes, all types of construction,
agricultural activities, as well as wood burning stoves and fireplaces. Particulate matter also acts
as a substrate for the adsorption of other pollutants, often toxic and some likely carcinogenic
compounds.

Fine particulate matter, or PM2,5 , are fine particles with an aerodynamic diameter of less than or
equal to 2.5 micrometers. This smaller fraction of the particle size range has the ability to reach
the lower regions of the respiratory tract, delivering with it other compounds that adsorbed to the
surfaces of the particles, and is also extremely persistent in the atmosphere. PM 2,5 is mainly
derived from combustion material that has volatilized and then condensed to form primary
particulate matter (often soon after the release from an exhaust pipe or stack) or from precursor
gases reacting in the atmosphere to form secondary particulate matter. Diesel—powered vehicles,
especially heavy trucks and buses, are a substantial source of respirable PM; PM concentrations
may, consequently, be locally elevated near roadways with high volumes of heavy diesel—
powered vehicles.

A microscale analysis of PM 25 and PM 10 (particles with an aerodynamic diameter of less than or
equal to 10 micrometers) has been conducted for the construction phase of the Preferred
Alternative, which would include potential sources such as diesel engine and fugitive dust
emissions.

SULFUR DIOXIDE

Sulfur dioxide (SO2) emissions are primarily associated with the combustion of sulfur—
containing fuels; oil and coal.

Due to the federal restrictions on the sulfur content in diesel fuel for on—road vehicles, no
substantial quantities are emitted from vehicular sources. Additionally, during the construction
phase, all on—site nonroad engines would be employing ultra low sulfur diesel (ULSD), which
would emit very small amounts of SO 2 . Therefore, analysis of SQ was not warranted.

AIR QUALITY STANDARDS

NATIONAL AND STATE AIR QUALITY STANDARDS

As required by the Clean Air Act, primary and secondary NAAQS have been established for six
major air pollutants: CO, NO2, ozone, respirable PM, SO2, and lead. The primary standards
protect public health and represent levels at which there are no known substantial effects on
human health. The secondary standards are intended to protect the nation's welfare, and account
for air pollutant effects on soil, water, visibility, materials, vegetation, and other aspects of the
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environment. For NO2, ozone, lead and PM, the primary and secondary standards are the same;
there is no secondary standard for CO. EPA recently promulgated additional NAAQS which
became effective September 16, 1997: a new 8—hour standard for ozone, which will replace the
existing 1—hour standard, and in addition to retaining the PM 10 standards, EPA adopted 24—hour
and annual standards for PM2,5 . The standards for these pollutants are presented in Table 9-1.
These standards have also been adopted as the ambient air quality standards for New York State.

INTERIM GUIDANCE CRITERIA REGARDING PM2, 5 IMPACTS

New York State Department of Environmental Conservation (NYSDEC) has published a policy
to provide interim direction for evaluating PM2,5 impacts. This draft policy would apply only to
facilities applying for permits or major permit modification under the State Environmental
Quality Review Act (SEQRA) that emit 15 tons of PM 10 or more annually. The interim draft
policy states that such a project will be deemed to have a potential adverse impact if the project's
maximum predicted impacts are predicted to increase PM 2 , 5 concentrations by more than 0.3
j,ig/m3 averaged annually or more than 5 j.Lg/m3 on a 24 hour basis. Projects that exceed either
the annual or 24—hour threshold will be required to prepare a written assessment of the severity
of the impacts, to evaluate alternatives, and to employ reasonable and necessary mitigation
measures to minimize the PM2, 5 impacts to the maximum extent practicable. The Prfbrrd
Alternative as a whole was not predicted to have emissions of more than 15 tons per year at any
stage, and is not a "source" requiring a permit from NYSDEC.

New York City Department of Environmental Protection (NYCDEP) is currently recommending
interim guidance criteria for evaluating the potential PM 2,5 impacts from projects in New York
City. The interim guidance criteria currently employed by NYCDEP 1 for determination of
adverse impacts from PM2.5 are as follows:

Predicted 24—hour (daily) average increase in PM 2,5 concentrations greater than 5 Jig/m3 at a
discrete location of public access, either at ground or elevated levels (mieroscale analysis);
and

• Predicted annual average increase in ground—level PM 2,5 concentrations greater than 0.1
on a neighborhood scale (i.e., the annual increase in concentration representing the

average over an area of approximately 1 square kilometer, centered on the location where
the maximum impact is predicted for stationary sources; or at a distance from a roadway
corridor similar to the minimum distance defined for locating background monitoring
stations).

In order to put these levels in context, the average bias (difference) between 24—hour average
PM25 concentrations measured at collocated monitors (two identical monitors at the same
location) in four monitoring stations in New York City from January to December 2000 ranged
from 0.41 to 0,83 xg/m3 . Monitored changes in concentration that would be lower than these
levels could not conclusively indicate any change in concentration.

The above NYCDEP draft interim guidance criteria have been used for the purpose of evaluating
the impacts of theYe on PM25 concentrations from mobile sources, and
determine the need to mitigate particulate matter emissions from the PreferredA.il'native.

/ NYCDEP, Croton Water Filtration Plant EIS, January 2004.
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Table 9-1
Ambient Air Quality Standards

Pollutant	
Primary	 Secondary

ppm	 pg/rn3	 ppm J pg/rn3

Carbon Monoxide (CO) ____ _________
Maximum 8—Hour Concentration' 	 9	 10000

None
Maximum 1—Hour Concentration 1	35	 40,000

Lead

Maximum Arithmetic Mean Averaged Over 3 	
NA	 1.5	 NA	 1.5Consecutive Months	 .	 -

Nitrogen Dioxide (NO2)	

1J 0.053	 100 J 0.053	 100
Ozone (03)	 ________

1—HourAverage 2	0.12	 235	 0.12	 235

8—HourAverage3	0.08	 157	 0.08	 157

Total Suspended Particles (TSP)

Annual Mean
Rural Open Space	 45
Rural Residential 	 55
Urban Residential	 NA	 65	 None

Urban Industrial 	 75

Maximum 24—Hour Concentration 	 NA	 250

Respirable Particulate Matter (PM10)

Average of 3 Annual Arithmetic Means	 NA	 50	 NA	 50

24—Hour Concentration 1	NA	 150	 NA	 150

Fine Respirable Particulate Matter (PM2.5)

Average of 3 Annual Arithmetic Means	 NA	 15	 NA	 15

24—Hour Concentration4	NA j	 65	 NA 1 65

Sulfur Dioxide (SO2)

Annual Arithmetic Mean	 0.03	 80	 NA	 NA

Maximum 24—Hour Concentration' 	 0.14	 365	 NA	 NA

Maximum 3—Hour Concentration 1	NA	 NA	 0.50	 1,300

Notes:
ppm - parts per million
pg/m3 — micrograms per cubic meter
NA - not applicable

Particulate matter concentrations are in pg/m 3. Concentrations of all gaseous pollutants are
defined in ppm - approximately equivalent concentrations in pg/m 3 are presented.

TSP levels are regulated by a New York State Standard only. All other standards are
National Ambient Air Quality Standards (NMQS).

1 Not to be exceeded more than once a year.
2 Applies only to previously designated non attainment areas—until formal revocation by EPA.

Three—year average of the annual fourth highest daily maximum 8—hr average concentration.
Not to be exceeded by the 98th percentile averaged over 3 years.

Sources: 40 CFR Part 50: National Primary and Secondary Ambient Air Quality Standards;
6 NYCRR Part 257: Air Quality Standards.
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STATE IMPLEMENTATJONPLAN (SIP)

TheGlean AirAct. as amended in 1990 (CAA1 defines_non–attajnms
aeographic reginn&that have been designated as not meetintorìe or more of the NAAQ&Whej
an area is designated as non–attainment by EPA. the state isrequiredjo dexelQpjtnd implement
&State Imnlementation Plan (SW') foLsaqhnplicabkl'JAAOS. wlüchJ&&..stateis plan on howit
will meet 	 tinder the deadlines established b y the cAA.

EPAhasre–designated Ne	 ork Citv aaJn attainment for O. The_CAA requires that a
maintenance plan ensumeontinued compliance wi th the CO NAA	 orfo er non–attainment
areasiltw York City is also committed to
thrqjjghouube city to reduce_CO levels, should unanticipg 	 caljuje&grnwfii result in eleyated
CO levels during the mthtenanceperiod.

measures desiened to attain the standards in or after 2010.

Slate submitted its Phase II Ajieniative Afta/nmeneion'ruionfojjehjch
finalized and approycdj,y EPA effective March 6 QQL!4dressi jtainment of .emie–hour
QWneNAAOS by 2007. New York State has recentjysubmiued reyisions _____ 	 tIP
revisions included additional eirission reductions that EP4çquesi ed to demonsfrateattainrnent
ofihe standard. and an undate of the SIP estimates uo _wEPAjnodJsjhemobjle
source emissions rno4el MOBILE€and the non–road emissions rnodelNONROAD—which
havebeipdatcdto reflect cunentjrnowled ge of emi jonsand the latest mobile and
non road en ineemissions reaulations. On Am-il i52Dff4.EBA satr same counties
as moderate non–attainment for the new 8–hour ozone standard whicirbe came effective as of

j5200eentirp€range county was moved -non–
attainment area for 8–hour -QzoneJ EPA will revoke the 1–hojiratandardin June.. 2005: however.
thesuqeific control measuresior the 1–how standard included in the SIP will be required to stay
i n place until the &hour standard is attained. The diseretiona nL missionsieduetjpns in the SIP
would also emain but could bed or dropped based on modaiinzAnew SW formzone will
be adotedb the state no lattune 15107 with atgçflinment dead line of Ju

TRANSPORTATION CONFORMITY

The conformity requirements of the Clean Air Act and regulations promulgated thereunder
(conformity requirements) limit the ability of Federal agencies to assist, fund, permit, and
approve transportation projects that do not conform to the applicable SIP. An area's
metropolitan planning organization, which is the entity responsible for transportation planning,
together with the State, are responsible for demonstrating conformity of metropolitan long–range
transportation plans and transportation improvement programs. The U.S. Department of
Transportation (USDOT) has final approval authority over the conformity of plans and
transportation improvement programs. Conformity determinations for ETA projects must be
made according to the requirements of 40 CFR Part 93.
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At this time, as a result of the terrorist attacks of September 11, 2001, and the loss of New York
Metropolitan Transportation Council (NYMTC's) files containing regional transportation and air
quality data, combined with the damage incurred to the downtown mass transit system, the
conformity requirements for the NYMA have been temporarily waived until September 30,
2005, pursuant to Public Law 107-230; Stat. 1469, enacted October 1, 2002. As part of the
waiver process, project sponsors are to consult with the Interagency Consultation Group (ICG)
to determine if the Preferred Alternative would be considered regionally significant and if
additional air quality analysis is required during the waiver period. PANYNJ consulted with the
ICG in February 2004, and the ICG has determined that in the absence of the waiver, this project
would be exempt from conformity analysis requirements in accordance with 40 CFR 93.127.
The ICG also agreed that a mesoscale analysis is not required.

MICROSCALE AIR QUALITY ANALYSIS METHODOLOGY

OVERVIEW

The air quality analysis in this EIS focuses on the potential adverse impacts during construction
of the proposed WTC Permanent PATH Terminal. The cumulative air quality analysis in
Chapter 15, "Cumulative Effects," applies the same procedures discussed below to a number of
major projects assumed to be under construction simultaneously. In addition, regional
(mesoseale) emissions inventories were prepared to determine the predicted direct and indirect
emissions during construction, and predicted direct and indirect emissions savings attributable to
the operation of the Terminal.

During construction, the potential effects on ambient air quality in the study area are the sum of
three distinct sources of air pollutant emissions. The three sources are:

• On Road mobile sources (CO and PM)

• Construction equipment (CO, NO 2 and PM)

• Fugitive dust (PM only)

Mobile sources are the on—road construction vehicles (transporting materials or removing debris)
traveling to and from the site, as well as their effects (i.e., increased congestion) on the base
vehicular traffic traveling on the same roads. The construction equipment includes all of the
fossil—fueled machinery that would be necessary to complete each element of the Preferred
ARq'TPMIYc in the 2006 analysis year. Fugitive dust emissions are a result of activities that
disturb material likely to result in the release of particulate matter. Examples of this type of
emission include excavation, demolition, and vehicular traffic on paved or unpaved surfaces.

It is important to include each of these sources since they may act in concert to yield elevated
levels of air pollutants. For example, while the particulate matter in diesel exhaust mostly
consists of PM2.5 and the fugitive dust from earth—moving activities are generally greater in size
that PM 10, there is some contribution of PM 2.5 from the latter.

The following sections describe the methodologies used for each of the analyses described
above.

ANALYSIS OF ON-ROAD MOBILE SOURCES

To compare estimated CO concentrations from the Preferred Alternative with the national
ambient air quality standards for CO (which are based on 1— and 8—hour averages of CO
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concentrations), estimates of maximum construction-related concentrations for these same
periods must be prepared. Since experience in the study area has been that violations of the 1-
hour CO standard are extremely rare, the CO analysis for this study focuses on determining the
maximum predicted 8-hour CO concentrations.

Similarly, analyses of PM 10 and PM25 were conducted for the 24-hour and annual average
conditions.

The on road analyses for the PreferredLAltercatiy are based on a modeling approach approved
by EPA that has been widely employed for evaluating air quality impacts of projects in New
York City, New York State, and throughout the country. Some additional, newer procedures for
modeling PM2 ,5 that have been developed in coordination with NYCDEP are also used. A series
of worst-ease assumptions relating to meteorology, traffic, and background concentration levels,
were used as inputs. This approach results in a conservative estimate of expected air quality im-
pacts caused by the Preferred Altcrmithe and the resulting total pollutant concentrations.

Dispersion Models for Microscale Analyses

At all sites selected for CO analysis, maximum predicted 8-hour average CO concentrations
were determined using EPA's CAL3QHC model', Version 2.0. The CAL3QHC model is a
Gaussian dispersion model, which assumes that the dispersion of pollutants downwind of a
pollution source follows a Gaussian (or normal) distribution, and is designed specifically for
predicting CO concentrations along roadway segments.

Ambient concentrations of PM were computed at the selected receptor sites using the more
refined version, CAL3QHCR. This version of the model can utilize hourly traffic and
meteorology data, and is therefore more appropriate for calculating 24-hour and annual average
concentrations. Tier II analysis, which includes the modeling of hour-by-hour concentrations
based on hourly traffic data and 5-years of monitored hourly meteorological data, was
performed to predict maximum 24-hour and annual average PM levels.

Worst-Case Meteorological Conditions

In general, the transport and concentration of pollutants from vehicular sources are influenced by
three principal meteorological factors: wind direction, wind speed, and atmospheric stability,
which accounts for the effects of dispersion or mixing in the atmosphere.

The CAL3QHC CO computations were performed using a wind speed of one meter per second,
and stability class D, representative of neutral conditions in New York City. At each receptor
location, the wind angle that maximized the pollutant concentrations was used in the analysis
regardless of frequency of occurrence.

The CAL3QHCR Tier II PM analyses utilized monitored hourly meteorological data from
LaGuardia Airport station in the years 1998-2002. All hours are modeled, and the highest
resulting concentration for any averaging time is presented.

EPA, A Modeling MethodoIo for Predicting Pollutant Concentrations Near Roadway Intersections,
User's Guide to CAL3QHC. Office of Air Quality Planning and Standards, Research Triangle Park,
North Carolina, September 1995.
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Vehicle Emissions Data

Vehicular exhaust emission factors were computed using the EPA Mobile Source Emissions
Model, MOBTLE6.2 1 . This is the latest, recently released emissions model, capable of
calculating engine emission factors for various vehicle types, based on the fuel type (gas, diesel,
or alternative technologies), meteorological conditions, vehicle speeds, roadway types, number
of starts per day and engine soak time, and various other factors that influence emissions, such
as inspection maintenance programs.

Vehicle classification data were based on field studies and data obtained from other traffic
studies as discussed in Chapter 8, "Transportation." Emission estimates were based on guidance
from NYCDEP and NYSDEC on the appropriate credits to be used in the MOB[LE6.2 model to
accurately reflect the inspection and maintenance program. The inspection and maintenance
programs require inspections of automobiles and light trucks to determine if pollutant emissions
from the vehicles' exhaust systems are below acceptable emission standards. Vehicles failing the
emissions test must undergo maintenance and pass a repeat test to be registered.

Based on the latest guidance from NYSDEC and NYCDEP, taxis are assumed to all be in hot
stabilized mode which excludes any start-up emissions. The general categories of vehicle types
for specific roadways were further categorized into subcategories based on their relative fleet—
wide breakdown2.

An ambient temperature of 52.5° Fahrenheit was used for the sites in New York City. This
temperature, calculated based on the latest guidance from EPA, NYSDEC, and NYCDEP,
represents the average temperature measured at the Central Park meteorological station during
the 10 highest 8—hour CO events measured at the East 34th Street NYSDEC air quality
monitoring station during the years 2000 through 2002.

Re—entrained road dust is not expected to have a substantial impact on PM25 concentrations
since these particles are typically larger than 2.5 micrometers. However, the contribution of re—
entrained road dust to PM10 concentrations, as presented in the PM 10 SIP, is considered to be
substantial, so the PM 10 estimates include both exhaust and road dust. Road dust emission
factors were calculated according to the latest procedure delineated by EPA3.

Site Selection

The selection of air quality receptor sites followed the guidance suggested by EPA in the
Revisions to the Guideline on Air Quality Models (40 CFR Part 51) and in Guideline on Air
Quality Models, the EPA's Guideline for Modeling Carbon Monoxide from Roadway
Intersections (EPA-454/R-92-005, 1992).

Based on the results of this screening analysis, the sites that were analyzed were the intersections
of Route 9A and Vesey Street, and Route 9A and Liberty Street. These intersections include the

I EPA, User's Guide to MOBILE6.I and MOBJLE6.2: Mobile Source Emission Factor Model, EPA420R-02-028,
October 2002.

The MOBILE6 emissions model utilizes 29 vehicle categories by size and fuel. Traffic counts and predictions are
based on broader size categories, and then broken down according to the fleet—wide distribution of subcategories
and fuel types (diesel, gasoline, or alternative).

EPA, Compilation of Air Pollutant Emission Factors AP-42, Fyili Edition, Volume k Stationaty Point and Area
Sources, Ch. 13.2.1, NC, http://www.epa.gov/ttn/chieffap42/,  December 2003.
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locations that would experience a combination of the highest background traffic volumes and
levels of service, and the highest volumes of project-induced traffic from all access routes
converging near the Project Site and leaving the Project Site.

In addition, for PM modeling only, the roadways surrounding the entire site, Vesey, Church,
Liberty and West Streets were modeled, adding both project contributions and additional
background contributions from local roadways that would not be included in the measured
background levels.

ANALYSIS OF ON-SITE CONSTRUCTIONACTIVITY

Scenarios

The analyses were nerformed for two scnrios.b scionihe.alternatives bein2 considereithi
9A Proiect. Since ajoflutant emissions for the construction of the nedestrian

concourse which would run under Route 9A
anat–srade or short h s&tuum[sccwtrio for Route 9A. both scenano were analyzed.

Emission Factors

Stationary source analysis was conducted for all construction engines predicted to be on-site,
including trucks entering, exiting and idling when necessary. Diesel construction engines—
excluding trucks—would be using ultra low-sulfur diesel (ULSD) fuel; where practicable,
engines larger that 60 horsepower (HP) would include emissions reduction measures to reduce
emissions of PM and volatile organic compounds (VOCs). These emission reductions are
premised on the application of the Environmental Performance Commitments (EPCs) discussed
in Chapter 3, "Construction Methods and Materials," which the PANYNJ has committed to as
part of the Lower Manhattan Recovery Project's Environmental Analysis framework. These
commitments have been made to lessen the severity of the potential adverse effects of construc-
tion on ambient air in lower Manhattan. For the purpose of this study, it was assumed that PM
emissions from all such engines would be reduced by 40 percent—the average reduction
achieved by using diesel oxidation catalysts (DOC)' '2 . PM emissions may be further reduced in
eases where diesel particle filters (DPF) would be used---85 percent reductions or higher can be
achieved with this technology, and in cases where diesel engines can be replaced with electric
engines connected to grid power thus eliminating those local emissions altogether. Since it is
uncertain at this time what emission reduction technologies would be most efficient with each
equipment type, and since DOCs reduce more VOCs, which are ozone precursors and are of
regional concern, the EPCs provide the flexibility to utilize either DOC or DPF control
technologies. Therefore, the minimum PM emissions reduction of DOCs was assumed for the
local impact analyses.

Emission factors for all analyzed pollutants emitted from the combustion of fuel by on-site
construction equipment (excluding delivery trucks/heavy vehicles) were developed using the
Draft EPA NONRQAD2004 Emissions Model NONROAD)31 . The model is based on source

'NESCAUM, Memorandum - Diesel Emissions Resulting from Ground Zero Activity, April 8, 2002.
2 Environment Canada, NESCAUM, Manufacturer of Emission Controls Association, The Impact Of Retrofit Exhaust

Control Technologies on Emissions From Heavy-Duty Diesel Construction Equipment, SAE 199-01-0110.

EPA, EPA 's Newest Draft Nonroad Emission Juvenloty Model; www.epagov/otaq/nonrdmdlhtm, May 2Q04
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inventory data accumulated for specific categories of nonroad equipment. Data provided inthc
output files from NONROAD were used to derive (i.e., back-calculate from regional emission
estimates) the emission factors for each type of equipment that is expected to be present on-site
during construction activities. Rates of emission from on-site trucks delivering or removing
material were developed using the EPA MOBILE6.2 emissions model as described above.
Emission rates associated with fugitive dust emissions from mobile equipment were developed
using the procedures defined in EPA's AP-42 2 . Engine emissions are generally predicted to
diminish over the years, as newer technologies are introduced. However, for the multi-year
regional emissions inventory, VOC and PM emissions were conservatively assumed throughout
construction. NO emissions were predicted to gradually decrease over the years as newer
technologies become available.

In order to predict average concentrations for the time periods corresponding to the appropriate
standards and regulations, emissions were modeled for two time periods: 24—hour and annual.
These emissions were based on the construction activity predicted for each of those time scales.
As described previously in Chapter 3, "Construction Methods and Materials," typical daily
activity emissions were calculated on a monthly basis and averaged over the year to produce
annual emission rates for each work zone; peak—day activity emissions were calculated on a
monthly basis, and the values calculated for the month with the highest total emissions from all
work zones were used for the 24—hour. emission rates. For predictions of annual average
concentrations annual average emissions were used throughout the year.

The analysis has been undated sincethe DEIS. ItLibcttPiazaConnectiojjjs_no long
assessed, and more refined informatipnnd data regarding the consflctionnf the _ pedestnan
concourse under Route 9A have been incorporated intQ___tbe anal ysis based on undated
construction plans from NYSDOT. This includes the elimination of thebugyjg$j1ç6in
Battery Park City, now in .lud&.a&nart of tbc,,.WTC
cumulative model). In addition to the conatrwtion under the Route 9A Short B ass A.liemathe,
the effect of the Route 	 At Grade Alternative on the constuction of the, pedesfrian concourse
was med. This impacts nQLQnly the cumulative analysis. but the proiect-snccjjwanvsis as
well since it would .change.thtcsTmstruction of the pedestthn concourse which jjssocic_with
the Prcfen'ed Altennijyc,

e.mionafrQm diesel inrnnes. such a&cqnst'uction eguinment or trucks, are in the form ofNQ
However. NO transforms into NO? after it,.iemitted as pathqf the pptochemica1 process that
0cSW:ihLPQJjid1t5 travel down.wind. Since thciocus in the micro.sc.alca
r&centors imrn iatciy,.adiacnt to the Site, it is assumed.that a full conyersioii of NO to NO4
would not occur. The time scale for maximal conversion under urban conditions is onjjae order
oL3Dto45_ minutes,CScinfeld and PandjsU997k 3 Aficrihat time ._wximal conversicnwould

EPA, User's Guide for Else EPA Nonroad Emissions Model Dray? NONROAD 2002, EPA420-P-02-0 13, December
2002

2 USEPA, Compilation ofAir Pollutant Emission Factors 1P-42, Fifth Edition, Volume I: Stationaty Point and Area
Sources, various sections, www.epa.govlttn/chief/ap42, NC, January 1995—updates and draft sections through
2003.

Seinfeld, John 11., Pandis, Spyros N. 1998, Atmospheric Chemistry and Physics - From Air Pollution to Climate
Change, John Wiley & Sons, New York, NY, 1997.
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reach peak pproximqy 58 perqcnt,ahiqhis the regiojwlj ratio monitored at
NYSDEC stations. Since ricn wind speed is 5.4 meters ner secondjbe averagtdetflion time
for thc cheinic.alrcactions would be on the s.rder.of a few seconds for the nearest location, and a
few minutes at most for the furthest locations downwind. Atfive minutes thQ expected
coniesSn_leveUs 36percent ihi!ould be the JexeLat a minimum I aunroxirnatel y 100
meters_ftontthe_ source). Althou2 rnu&Jsssonyersionodoccur byihe time the_pollutants
reach -the nearest (wh.ere flitbight_concentrjQnrtexpecIedtamore conservative
estimate was used for this study, assuming the average _conversion rate Jo be 40 percent fot.all
modeled locations.

Dispersion Modeling

Air quality impacts from construction emissions were evaluated using the Industrial Source
Complex Short Term (ISC3) dispersion model developed by EPA'. The ISC3 model calculates
pollutant concentrations from one or more sources based on hourly meteorological data, and has
the capability to take into account the effect of downwash (exhaust plume affected by wakes and
eddies from nearby structures). The meteorological data set consisted of the five latest years of
concurrent meteorological data appropriate for the study site at LaGuardia Airport (1998-2002).

Background Concentrations

The modeling analysis directly accounts for only those pollutants emitted by local sources
included in the model. Background concentrations, representing all other source contributions,
must be added to the model predictions to obtain total or ambient levels at a prediction site. The
highest recent monitoring data from NYCDEP monitoring stations (discussed in the next
section) was used to represent background contributions from distant sources. Only the CO
concentrations have been adjusted for future years to account for reduced vehicular emissions in
the analysis years. Background traffic contributions from local roadways (that is traffic which is
not related to the Preferred Alternative) were modeled explicitly in the same model for mobile
source models, or separately for the construction site model.

RECEPTOR LOCATIONS

The emission estimates and dispersion modeling are used to determine the increase in pollutant
concentration from construction activities at discrete locations in the analysis which are called
receptors. Receptors were placed at locations that would have continuous public access such as
residences, offices, open spaces, and in some cases sidewalks—representative locations in the
vicinity of the construction activities, as well as elevated locations on all residential buildings
and hotels. As shown in Figure 9-1, receptors were concentrated at locations surrounding the
Project Site and in close proximity to the construction activities. As the distance increases from
the construction site, the effects of construction of the Prcfrged Alternative on ambient air
quality decreases and therefore, the greatest potential for project relatedimpacts would occur in
the nearest group of receptors.

USEPA, Users Guide for the Industrial Source Complex (Jsc3) Dispersion Models, EPA-454/B95-003a, NC, 1995
and update 2002.
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Chapter 9: Air Quality

MESOSCALE ANALYSIS OF EMISSIONS FROM CONSTRUCTION AND
OPERATION OF THE PROJECT

A mesoscale (i.e., regional) analysis of air pollutants is typically performed by computing total
pollutant levels ("burdens") within a project's overall study area. Pollutant burdens represent
total expected quantities of pollutant emissions for a region throughout a defined time period.

CONSTRUCTION PERIOD EMISSIONS

An inventory of emissions from construction engines which would be operating on-site and from
vehicles serving the construction operations of the Project Site, on an annual basis, was prepared
based on the same assumptions presented above for the microscale analyses.

The inventory includes all emissions related to the construction of the Preferre&Alternative.
Emission factors were modeled using EPA's MOBILE6.2, AP-42 and NONROAD emissions
models, as described above for the microseale analysis.

All worker, supervisor, service, utilities and fuel trips were assumed to be a round-trip distance
of 18.4 miles, which is the average distance traveled for work related trips as reported by the
New York Metropolitan Transportation Council (NYMTC). Concrete trucks were assumed to
travel a distance of 26.2 miles—the average distances to four major concrete plants that were
identified as potential suppliers. All other materials and excavated material removed from the
site were assumed to travel across the George Washington Bridge, a round trip distance of 20.6
miles within the New York Metropolitan area.

A detailed description of the construction process, the engines predicted to be operating on-site
and emission factors for all engines and vehicles throughout the construction years can be found
in Appendix D.

Total annual emissions from construction engines were obtained by multiplying the emission
factor by the hours of operation per day and the duration in days for each engine. On-road
emissions were calculated by multiplying the average region-wide emission factors for each
vehicle type by the distance traveled for each trip.

OPERATIONAL PERIOD EMISSIONS REDUCTION

The increment in pollutant emissions was computed for annual quantities of CO, VOCs, NON,
and PM 10 emitted by project-related changes in vehicular activity within the study area. Traffic
reduction and the associated vehicle miles were estimated for conditions both with and without
the Terminal, with the difference representing the reduction in VMT attributable to the preferred
Alternative.

Vehicular pollutant burdens were computed based on the EPA emission estimating procedures,
using MOBILE6.2 (for CO, PM 10, VOCs, and NO.) and the procedures described in AP-42 (for
resuspended road dust). The choice and use of MOBILE6.2 is described in more detail above.

The estimate of reduced emissions due to the operation of the Terminal as compared to the No
Action scenario, in which temporary service would be entirely disrupted, was computed based
on annual trip reduction estimates. The annual number of vehicle trips was estimated based on
travel demand factors presented in Chapter 8, "Transportation," and translated into vehicle miles
based on an average travel distance of 9.2 miles for work related trips as reported by NYMTC.
Assignment of the destinations and origins of the trips associated with the Preferred Alternative
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was based on origin—destination information reported in the U.S. Census for the New York
region.

NYSDEC has submitted detailed draft MOBILE6 regional emissions modeling results to EPA
for 2007 as an update to the ozone SRI, including a breakdown of miles traveled on all roadway
types and speeds by all vehicle classes. This model was used to generate NO and VOC
emissions for all model years. The same model was revised in order to produce worst ease
winter CO emissions, as described in above. Meteorological conditions for the VOCs and NO
were taken from the SIP determination, reflecting the summer ozone season.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE—SEPTEMBER 11, 2001 BASELINE CONDITIONS

The modeling analyses directly account for pollutants emitted by sources that are included in the
models. However, background concentrations must be added to the concentrations predicted
from these sources to obtain the total predicted ambient concentrations at any given location.

Worst—case background concentrations are represented by the highest concentrations monitored
during past years at the nearest NYSDEC background monitoring stations. Stations used for
background would generally be stations that are designed to monitor general population
exposure and are located so as not to monitor specific local sources (i.e., stations that are not
source—oriented, such as mobile source stations) but rather the impact of distant background
sources. The concentrations monitored at such stations do nonetheless include a component of
impacts from local sources, such as traffic, and therefore this approach results in a
conservatively high estimate of total predicted concentrations.

The case of Lower Manhattan is somewhat unique in this respect. Prior to September 11, 2001,
there were few, if any, monitoring stations in the immediate vicinity of the WTC site; however.
in response to the terrorist attacks and the ensuing impact on air quality, New York State and
Federal agencies initiated numerous air monitoring activities to better understand the ongoing
impact of the disaster on air quality.

Table 9-2 provides monitoring data for both before and after the terrorist attacks. Because the
post—September 11, 2001 data were collected long after the attacks, they are not influenced by
the attacks themselves. These data represent existing conditions with reduced activity in Lower
Manhattan, but possibly include components of ongoing reconstruction activity. Concentrations
measured during both of these periods can be used as background for current conditions and
future conditions in the absence of the major Lower Manhattan Recovery Projects. Modeled
impacts of future activity can be added to these background concentrations as described above,
to obtain the total predicted outdoor air quality. This procedure results in conservatively high
concentrations because background concentrations of pollutants are decreasing over the years.
The maximum concentrations presented for each pollutant and averaging period are the levels
that were used as background in this study.

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

The impact of September 11, 2001 on air quality in Lower Manhattan is related in this section.
This is not intended as a comprehensive analysis, but is restricted to an overview of issues
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Table 9-2
Measured Concentrations from the Nearest Air Quality Monitoring_Stations

Pollutant	 Station	 Period I Units 2000	 2001	 2002 Max

	CO	 PS 59,288 E. 57th Street, Manhattan 	
1–hour	 ppm	 4.1	 3.7	 3.2	 4.1
8–hour	 plain	 2,8	 2.3	 2.2	 2.8

Mabel Dean, 240 2nd Ave. 	 Annual	 ppm 0.036 0.038	 NA

	

NO2	0.038
PS 59, 288 E. 57th Street, Manhattan 	 Annual	 ppm	 0.038 0.038 0.038
Mabel Dean, 240 2nd Ave. 	 3–hour	 ppm 0.081 0.064	

NA 0.081
PS 59, 288 E. 57th Street, Manhattan 	 3–hour	 ppm	 0.073 1 0.065 0.057
Mabel Dean, 240 2nd Ave. 	 24–hour plain	 0.045 0.045	 NA

	

502	 0.046
PS 59, 288 E. 57th Street, Manhattan 	 24–hour ppm	 0,046 0.038 0.036
Mabel Dean, 240 2nd Ave. 	 Annual	 ppm	 0.013 0.014	

NA 0.014
PS 59, 288 F. 57th Street, Manhattan	 Annual	 ppm	 0.013 0.012 0.012
Mabel Dean, 240 2nd Ave. 	 24–hour pg/rn3	49	 30	 NA

	

PM	
JHS 126 424 Leonard St, Brooklyn 	 24–hour pgIm3	NA	 50	 42

	

10 
Mabel Dean, 240 2nd Ave.	 Annual pg/rn3	22	 19	 NA	

22
JHS 126 424 Leonard St, Brooklyn	 Annual pg/rn3	NA	 20	 21
Mabel Dean, 240 2nd Ave.	 24–hour pg/rn3	43	 44	 NA

	

PM2.6
	 126 424 Leonard St, Brooklyn	 24–hour pg/rn3	NA	 35	 34

	

2.5 Mabel Dean, 240 2nd Ave.	 Annual	 pg/rn3	16.8	 17.1	 NA	
17.1

JHS 126 424 Leonard St, Brooklyn 	 Annual pg/rn3	NA	 15.3	 14.0

	Notes:	 NA = Full data not available.
All averages other than annual are second–highest of the year, except PM2,5 24–hour
averages, which are the 98th percentile value.

Sources: NYSDEC, EPA.

pertinent to understanding what occurred, what may be relevant to future conditions, and to an
evaluation of air quality impacts of the Preferred Alternative on the Lower Manhattan
population. Data and information presented here are based on analysis of NYSDEC monitored
data; the EPA study of WTC exposure' and oral comments on the EPA report made by the
external technical peer review committee and by the public on July 14-15, 2003 and the
summary report of that meeting', the Evaluation Report by the Office of Inspector General of the
EPA on the EPA response'; the Natural Resources Defense Council's RDC) assessment 4; and

EPA, External Review Draft—Exposure and Human Health Evaluation of Airborne Pollution trainthe
World Trade Center Disaster, NCEA, October 2002.

2 EPA, Suinmaty Report of the U.S.EPA Technical Pee,' Review Meeting on the Draft Document Entitled:
Exposure and Human Health Evaluation of Airborne Pollution from the World Trade Center Disaster,
NCEA, Washington, DC; EPA/6001R-03/142; NTIS, Springfield, VA, and www.epa.gov/ncea
December, 2003 (publicly available as of March, 2004)];

EPA, EPA 's Response to the World Trade Center Collapse: Challenges, Successes, and Areas for
Improvement, Report No. 2003-P-000 12, Office of Inspector General, August 212003.

NRDC, The Environmental Impacts of World Trade Center Attacks--A Preliminary Assessment,
February 2002.
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the results of a health survey in Lower Manhattan from December 2001, performed by New
York City Department of Health (NYCDOFI) in collaboration with the Centers for Disease
Control and Prevention (CDC, as well as anecdotal information, and questions and concerns
raised by members of the general public in various forums and media and can be summarized as
follows:

• The massive plume of pulverized material consisted mainly of cement, glass fibers, and
cellulose, but also included high concentrations of silica, calcium, sulfate, metals such as
lead and zinc, and numerous other compounds. Roughly 1.5 percent of the material was
respirable, i.e., smaller than 10 micrometers (fin), including approximately 0.5 percent in
the PM2.5 size range.

• During the weeks that followed September Il, 2001, concentrations of monitored air
pollutants exceeded screening benchmarks, and elevated levels of contaminants were
recorded within and near the WTC Site. Population exposure to these exceedances was
reduced by the fact that after the event, most of the affected areas were within restricted
access zones.

• By mid- to late-October, particulate matter, chromium, PCBs, and lead concentrations
across Lower Manhattan had largely returned to levels typical of New York City and other
U.& urban areas.

• The large majority of outdoor air measurements of asbestos were below established benchmarks
and within the range of typical background levels. A few exceedanccs occurred near September
11, 2001 in time and in close proximity to the WTC site. A few very high levels of asbestos were
found in sealed dust indoors and, of course, in the debris on the WTC site itself.

• Of the 11 VOCs evaluated, short-term cxceedances of screening benchmarks were seen for
acetone, benzene, 1,3-butadiene, chloromethane, ethylbenzene, and toluene. Except for benzene,
exceedances for these chemicals occurred in restricted zones.

With the above in mind, and in order to minimize impacts from the simultaneous reconstruction
efforts in Lower Manhattan, PANYNJ, in coordination with the other agencies involved in the
reconstruction efforts, have committed to a higher standard for environmental performance in an
effort to minimize or eliminate environmental impacts during the construction and the operational
phases, with special attention given to air quality. The policy for substantially reducing diesel
emissions during construction, for instance, will result in a large fleet of clean technology
construction equipment in service long after the PrgThrred Alternative is constructed; the associated
long-term benefit to air pollution will be on both local and regional scales.

Regarding pollutants that are discussed in this study, particulate matter monitoring around the WTC
site began on September 26, 2001. Nearly all particulate matter associated with the September 11,
2001 dust cloud was debris larger than 30 micrometers in diameter. As shown in Table 9-3, PM2.5
measurements from newly established ground-based sampling sites around the WTC perimeter
varied widely, depending on wind direction. During some days in late September and early October,
24 hraverage PM25 concentrations exceeded 200 p.g/m 3 at locations along the WTC site perimeter.
However, PM25 concentrations decreased rapidly with distance from the WTC, with few PM2•5

$ NYcDOH, A Community Needs Assessment of Lower Manhattan Following the World Trade Center
Attack, Community I-IcalthWorks, December 2001.
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Table 9-.3
Particulate Matter Concentrations for WTC Specific Monitors, 2001-2003

	Albany	 Chambers

	

Street	 Battery Park	 Street	 Pace Plaza Wall Street 	 Max
PM10
Sept. 24 to Dec. 31,
2001,24-hour
average (range)	 119-79.5	 NA	 NA	 NA	 11.0-49.1	 79.5
2002 annual
average	 26.8	 NA	 NA	 20.5	 27.4	 27.4
July 2002 to July
2003 annual
average	 19.1	 NA	 NA	 20.4	 NA	 20.4
2002 2nd high 24-
hour average	 65.4	 NA	 NA	 45.0	 54.0	 65.4
July 2002 to July
2003 2nd high 24-
hour average	 52.9	 NA	 NA	 73.1	 NA	 73.1

PM2,5
Sept. 24 to Dec. 31,
2001,24-hour
average (range)	 5.9-37.6	 4.8-32.9	 4.8-39,3	 5.2-42.4	 5.6-25.1	 42,4
2002 annual
average	 15.1	 NA	 14.7	 14.8	 15.0	 15.1
July 2002-July 2003
annual average	 16.9	 NA	 NA	 13.2	 NA	 16.6
2002 98th percentile
24-hour average	 1	 41.7	 1	 NA	 32.0	 42.3	 1	 31.9	 423
July 2002-July 2003
98th percentile 24-
hour average	 30.4	 NA	 NA	 33.9	 NA	 33.3
Note:	 Data that was impacted by the Quebec forest fire in July 2002 were eliminated from this summary.
Source: AKRF analysis of hourly data provided by NYSDEC.

values exceeding EPA's Air Quality Index (AQI) level of concern at monitoring locations ranging
from three to ten blocks away from the WTC. During the entire period following September 11,
2001, PM25 values recorded at Lower Manhattan monitoring sites away from the WTC perimeter
were not markedly different than during periods before or since the attacks.

The particulate matter concentrations monitored at the source-oriented stations, starting in 2002 (see
Table 9-3), are comparable to normal concentrations in Manhattan (see Table 9-2). The PM0
concentrations are somewhat higher in 2002, possibly due to recovery and cleanup operations. The
highest PM25 concentrations in Lower Manhattan at these monitors in 2002 were actually slightly
lower than the highest concentrations monitored elsewhere in Manhattan,
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D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

In 2006, thcnt this nroiect, it is likely that construction will be occurring on several major projects
that could substantially affect air quality in the study area. A detailed analysis of the potential effects
of these projects on ambient air quality is included in Chapter 15 "Cumulative Effects." Without the
federal transportation recovery projects and the redevelopment of the WTC Memorial and
Redevelopment Plan, the level of construction activity would be much less, similar to the current
condition. Therefore, in the absence of the major projects, air quality in the vicinity of the iiojctSi
would not be substantially different than current conditions.

NO ACTIONALTERNA TIVE

Under the No Action Alternative, a Permanent WTC PATH Terminal would not be constructed.
Therefore, air quality emissions would be the same as those described for the Future Common to
All Alternatives. Predicted conditions with other major Lower Manhattan Recovery projects can
be found in Chapter 15, "Cumulative Effects."

PREFERRED ALTERNATIVE

As discussed in Chapter 3, "Construction Methods and Materials," 2006 was selected as the
analysis year for the microscale (local) construction impact assessment. Maximum predicted
pollutant concentrations with construction of the Preferred Alternative would be lower in 2005,
2007 and 2008 than predicted for 2006 since the activity level would be much less in those
years. Therefore, the predicted pollutant concentrations for 2006 have been used for impact
assessment and the determination whether any additional mitigation is necessary beyond the
EPCs discussed in Chapter 3. The regional (mesoscale) emissions inventory was prepared for all
construction years.

Microscale (Local) On-Road Carbon Monoxide Analysis

An analysis was conducted to determine the effects of project generatedconstruction vehicles
on ambient CO concentrations at critical intersections. The sites selected for analysis include the
intersections of West Street (Route 9A) with Liberty and Vesey Streets.

Table 9-4 shows the maximum predicted 8—hour average CO concentrations with and without
construction of the Preferred }Jtrnnf. As shown in the table, construction vehicles would
have a negligible effect on ambient CO concentrations even at the most heavily traveled
intersections in the study area. The cumulative effect from other planned construction projects
along with the PrfcxriLAhcxn on CO concentrations is discussed in Chapter 15,
"Cumulative Effects."

Microscale (Local) Particulate Matter and Nitrogen Dioxide Analysis

The highest predicted increase in pollutant concentrations at various locations due to
construction activity of the Prcfemxl Alternative are presented in Table 9-5. The concentrations
at locations adjacent to the construction sites include contributions from both on—road sources
and on—site construction activity emissions.
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Table 9-4
2006 Construction Period:

Maximum Predicted 8—Hour Average CO Concentrations
Site	 No Action	 PreferredAllernatlya
id Liberty Street 	 5.1	 5.1
A Vesev Street	 5.5

Note:

Table 95
2006 Highest Predicted Increase in Pollutant Concentrations

Annual	 nrcdicted iaJiwreftshy a maximum of LSwLnL
This maximum uwas oredicted near 	 concourse cgnstctionzoj.

would exceed	 valups. Thejijtst annual averilgc, particulate
matter concentrations, in bojh , gases, would be near West Street by the nedestrian concourse
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cttr.w:tLwi All maximum concentrations are predicted at locttinna 	 cdi teLadjacent toihe
usirucilomaite boundary. Jnprements xq J4hcJ0i20erccmtJoer.atiesidentia1 locations.

dependin g upon the pollutants and the averain2 oeijoj

To illustrate the effects of the emissions from construction on ambient air quality in the vicinity
of the WTC site, isopleths (i.e. lines of equal concentration) were developed based on the
predicted concentration increments. Figures 9-2 thwugh 9–Il show the increase in annual
average PM 10, 24–hour average PM 10 mmLayçgfl11, 24–hour average PM25 and annual
averagçj'T01 concentrations due to construction of the Preferred Alternative for the year 2006,
under both _Route, 9A alternatives.These figures idlso iniakthe location ofJhehigçg
prc4jctc4,jn_c,rease in emissions that are detailed in Tables -9 and 9-6. As shown in the figures,
increases in these pollutant concentrations are centered on specific construction activities, and do,
not vary si2nifie.antiv by the Route 9A alternative. Most notable are the increases centered on the
West Street related to the construction of the Construction activities
within the bathtub or the WTC itself would have a much smaller effect on off–site
concentrations due to the distance from the sources to affected areas. As shpwn in Eiure&98
and 9-9, at the nofibatem ed ge of the sitcjhe. intersection of Church Street and Vesey Street,
the 5-jig/m' isopleth does not extend past the northern edge of the site. This is the extent of the
impacts from the elements of the Preferred Alternative's construction within the bathtub in the
northern–eMtern direction. The impact is sam. .what more pronounced when combined witljjhc
contribution from_the.,,pedestrian concourseconstruction, in 	 directionto

smaller, barely extendin g-past-the site boundary iniLbe north and at on spot near Ihe,nedestiian
concnurae_constrnction.

The above concentrations were predicted assuming only a 40 percent reduction in particulate
matter based on the use of ULSD fuel in conjunction with diesel oxidation catalysts. Without
these EPCs, predicted concentrations would be much higher. Additional pollution reduction
estimates are discussed in Section F, "Mitigation."

The-wiciwprn total annual aver	 oncentratinipt	 ted injable 9-6. inciu,jn
backgro,undjevels,predicted near the nedestrian coneourseconstrucJion zonej.otexqçd
the NAAQS.Asni-esen in_ Figures 9–lO and 9,U,. slight increases in NO 9 levels maybe
detectcd,inithdmmecliate vicinity of the pe,eran -concourse construction.

The total predicted PM 10 concentrations are not predicted to exceed the NAAQS at any location
during construction; therefore, construction of the Preferred Akemative, alone would not result in
a significant adverse impact on PM 0 concentrations. This is largely due to strict control of both
engine emissions and fugitive dust emissions.

The PM2.5 concentrations presented are based on the highest measured 24-hour background
concentration of 44 pg/m 2 . It is possible that without further mitigation measures, the predicted
24-hour average PM25 concentrations could exceed the NAAQS level-65 tg/m 3 at locations
immediately adjacent to the site, but not at _residential locations. Current annual measured
background levels of PM 2.5 in New York City exceed the NAAQS of 15 jig/m3 ; predicted
increments are therefore compared with the threshold levels to determine the significance of
impacts, as presented above.
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Chapter 9: Air Quality

Table 9=f
2006 Highest Predicted Total Pollutant Concentrations

During Construction of the Preferred Alternative

Maximum Increase

Average
Pollutant I Period I	 Receptor

NO2 	 I Annual
I Hotel

Highest of All
24–hour Residential B

PM2.5 	 I	 Other Locatio

Annual

24–hour Residential Buildings/ Hotel

PM	 Other Locations on Access Routes
10	

Highest of All Receptors
Annual I Residential Buildinos I Hotel

Notes: All total concentrations include calculated background contributions from local
mobile sources, as well as measured regional background values as follows:
NO2—Annual average 72 pg/rn 3; PM25—Annual average 17.1 pg/rn3 (highest of
2000-2002 annual values); 24-hour average 44.0 pg/rn (highest of the three 2nd
highest 24-hour averages in 2000-2002); PM 10—Annual average 24 pg/rn3;
24-hour average 50 pg/rn3.
The NAAQS are as follows: NO2—Annual = 100 pg1rn 3; PM15-24--hour = 65
pg/rn3 and Annual = 15 pg/rn3; PM1 0-24–hour = 150 pg/rn3 and Annual = 50
pg/rn3.

Cumulative and project–generated maximum concentrations may occur at a
different time and/or location.

* Indicates predicted exceedance of new NAAQS wllhnttmitigalkm.
** PM

2.5 annual average concentrations exceed the NAAQS in the existing
background condition. See Table 9-10 for comparison with incremental thresholds.

pfnMtappfoyetransnortation projects thao not conjprm with the ai Ii bleS The

bQwihendarthwill be met by 21110 (witk&possible extension as late as 2015jçlljj]
incudemsionnentonesofexjstinapjredicted

incorporates measures	 to the extent nracticable,Jntb
absence of any sned idauce rem____constnictiouemjssjons as it relates to transportation
conformity, project-level criteria have been usejito assess these potential impacts and to develon
appropriate rnjgation measures.
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Permanent WTC PATH Terminal

Mesoscale Emissions Analysis

The total predicted emission of PM 10, NO and VOCs by year due to the proposed construction
activity, including both on-site activity and related on-road emissions, are presented in Table
9-7. Of the total nrcdictednroiect-generpted emissjon. 50 tokLpercent of VOC. 7-7-IQ 91
percent of NOx. 40 to 61 percent of P_Mm and 78 to 8prcent f PM would be from on--site

Table 9-7
Total Regional LMesoscale) Direct and Indirect Emissions from Construction of the

2008
PM10
	 rn

EMU
	

ER,

NO
	

ISA	 4k!

voc	 Ii;]

Note:
	 PM 10 emissions Include both engine emissions and

As compared to the projected regional emissions inventory in the New York ozone SIP for the
same years—the on road portion of the emissions would be less than 0.007 percent and QM
percent of the SIP mobile source NO and VOC emissions, respectively; the on-site portion of
the emissions would be SLOti percent and 0.004 percent of the non-road SIP NO and VOC
emission&or_ less _denendingIyar, respectively.

The nroyQsedjnjtjgation for constmctipn enisions. aimed at reducing imnactsimmediate
yjcjj_qbc construction sites (see above)aonii&so reduce the total region-wide emissions
related to the Prefenerl_Altemative. SScripnJ ) "MitiRation" for details.

Air Toxins

As discussed previously, the terrorist attacks resulted in the emission of a number of hazardous
air pollutants (i.e. air taxies) that raised concern regaiding the public health of residents and
workers in Lower Manhattan. In response to the release of these potentially hazardous materials,
numerous federal, state, and local agencies initiated air quality monitoring programs in Lower
Manhattan to assess the potential short- and long-term effects of these air pollutant emissions.

It should be noted that the Preferred Alternative would not introduce sources of most of the
non-criteria pollutants that affected Lower Manhattan following September 11, 2001, nor would
the Preferial_Aitenni e introduce new sources of high-alkalinity PM or glass fibers. Any
excavation and tunneling would not include WTC debris, which has already been removed from
the site during recovery and cleanup operations. The most substantive new emission of
pollutants other than criteria pollutants would be from diesel emissions from construction
equipment and later from buses and trucks. Diesel exhaust includes gaseous components, such as
aldehydes, benzene, 1,3-butadiene, and formaldehyde, as well as some toxics adsorbed to the
surfaces of particles, such as PAHs and their derivatives—comprising less than 1 percent of the
particulate diesel exhaust mass. The EPCs (see Section B, "Mitigation") of the Preferred
Alternative would require strict control of diesel emissions, including emissions reduction
technologies such as diesel oxidation catalysts and diesel particulate filters as well as other
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Chapter 9: Air Quality

measures aimed at minimizing diesel exhaust emissions during construction to the extent
practicable.

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Without isroot, air quality in the opening year would be similar to the no action condition
in 2006. It would be a function of whether the other federal transportation recovery projects and
redevelopment of the WTC are under construction. At the present time, based on current
schedules, it is expected that pollutant concentrations from construction activities would peak in
2006. Therefore, contributions of air pollutant emissions from construction activities would be
less in 2009 than 2006.

NO ACTIONALTE RATA TIVE

Under the No Action Alternative, temporary WTC PATH service would continue to operate in
the opening year. Therefore, any changes in local or regional air quality emission would be
attributed to other independent projects or actions.

EREEERRED ALTER]VAT[VE

In the opening year, major construction activity would have been completed for the Prefe
Alternative. Therefore, the only potential air quality impacts from this alternative in the opening year
would be beneficial, since-the _Prefemed Aitenze_woukL enerate few, if any. vehi& trips as
compared to the No Mtioncqndition.

The ventilation structures would emit tunnel air during normal operations, and smoke exhaust in
case of fire in the tunnels. Under normal circumstances, ventilation air would be emitted at the
new locations, similar to that which was emitted in the pre-September 11, 2001 condition at
ground level from the Route 9A median. The new locations would be 40 feet above grade, 28
feet higher than the previous elevation. There would be no combustion of -fossil thelssincc the
lrain&are electrically operated.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL AL JERNA TIVES

By the design year for the Permanent WTC PATH Terminal,Terminal, construction associated with the Route
9A Project, wrc Memorial and Redevelopment Plan, Fulton Street Transit Center, and South Ferry
Terminal will have been concluded for several years. Thus, certain air quality emissions anticipated
during the construction period and in the opening year will be much lower in the design year. There
may be some increases in vehicular traffic from residential and commercial development in Lower
Manhattan. However, federal regulation will have reduced vehicle emissions, resulting in improved air
quality, as compared to the pre-September II, 2001 conditions.

NO ACTIONALTERNATIVE

Because temporary WTC PATH service would be fully disrupted by 2025 an increase in motor
vehicle-related air pollutant emissions is predicted with this alternative. While motor vehicle emissions
are predicted to be much lower in the design year than the opening year due to engine improvements,
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the number of projected PATH riders to Lower Manhattan would be much greater. Reflecting each of
these issues, Table 93 shows the additional air pollutants emitted in the absence of the Permanent
WTC PATH Terminal.

Table 94
2025 Design Year No Action Alternative: Incremental Increase in Regional

Pollutant Emissions without the Permanent WTC PATH Terminal (Tons/Year)

Total

46.9

PM10

CO	 I	 527	 I	 93	 1	 620

Notes:	 Estimate for CO is high because model produces winter emissions. NO and VOC emissions
are summer emissions, as per the ozone SIP standard procedure.

By 2025, approximately 15.7 tons of VOCs, 18.0 tons of NOR, 1.5 tons of PM 10, and 236.0 tons
of CO would be emitted by motor vehicles destined from New Jersey to Lower Manhattan if a
Permanent Terminal is not built and if temporary PATH service is not available.

PREFERRED ALTERNATIVE

The Prefcne .Aitexulive would reduce motor vehicular traffic con 2estion and emissions as
compared to the No Action Alternative. Therefore, the Preferred Alternative for a Permanent
WTC PATH Terminal would have .n far greater beneficial impact on air quality in the NYMA
than 	No Action Al temative .

E. MITIGATION

As described in Chanter 2. "Project Alternatives," and chapter 3. "Construction Methods and
Materials," i?ANYNJ has committed iQE PCs io reduce Jhe,pplential construction neriod irnnaets
of the Preferred Alternative (see Table 9-91

The NQ, shown.iiITable 9-9, were_jasumed as paaoUhe constnictiomjiejjn&ivalysjs
for the Permanent WTC PATH Temiinal dctexmined that

addition mitigation would be needed to reduce notenfiaLcmstrucjion period impacts . _FsilpwIng
the publication of the DEIS PANYN.J developed all cnhauccLmitigation plan that would
substantial] reduce theprojeQt$ qQusJctic period emissions.s.

 COMMITMENTS

Th addition to measures identified in the original EfCs PANYNJ wgsjicLmiplement_the
following-mitigation Jo further reduce project-genoratqdemissions during the construction

ULTRA LOW SULFUR DIESEL FUEL (ULSD)

As described in the	 PAI4,YN2 -would xcguire that contractors useJjLSD for all non-road
Ycbicles that onerate with diesel engines.
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1a2=9
Environmental Performance Commitments

Commitment	 Implementation Plan
Use ultra low sulfur diesel fuel in non-road construction equipment 	 PANYNJ's construction specifications would require ULSD for all
with engine horsepower (HP) rating of 60 HP and above, 	 non-road, diesel-powered engines. The Authority would collect

monthly samples of the ULSD fuel to verify compliance for al l
diesel powered engines.

Where practicable, use diesel engine retrofit technology in non- 	 As part of the contract specifications the contractor would be
road equipment to further reduce emissions. Such technology may	 required to retrofit all diesel-powered equipment greater than 50
include Diesel Oxidation Catalyst (Diesel Particulate Filters, engine 	 HP,
upgrades, engine replacements, or combinations of these
strategies.

Limit unnecessary Idling times on diesel powered engines to 3	 As part of the contract specifications, the contractor would
minutes	 provide a Diesel Emission Mitigation (OEM) Plan for review and

prior approval by the Resident Engineer (RE), The OEM Plan
shalt address the control of emissions from all engines and
vehicles including those that are not equipped with emission________E

dustrelated_Econatmetion

____________________________________ control devices.

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

_____________________________________________ located away from fresh air intakes.

Control	 atestruction site through a Soil Erosion	 PANYNJ has developed specifications for dust suspension,
Sedimeot	 t Includes, among other thlngs a)	 materials handing, and wheetwashing. The specifications require
sprayinpp 	 agent on dust pile (non-hazardous,	 the contractor to submit a Dust Control Plan which would be
biodegr 	 bment of higitive dust; c) adjustment for 	 implemented 24 hours per day? days per week.
meteoroas appropriate,

ELECTR1171CA TIOR

ceIILUn constwtioncng4ues which operate in tfixed
onerte on eleetne PSwerio	 . thus

elimiiiatjna the n—site diesel exhaust sour pc1jjowever. there ITT

çtgç prtion wouffi needed whezuwcess tq&rnnccipthntsJjgfrgjb1e,

FANYNLorJt&coactorwouj4, yelspjanji csult ationwith con Edjpppp'iate. to
zone.ioriheflthnedAlternatjyjn its contract

tnts,PANYNJ would require all jxinflctors and subcontractors to use eleciric ally
PQwercdequffiçptLilirqpressors. nurnos. mixing,gsandingan&g 	 Ian_ weld n
machines. and any other diesel po yeredeqgigjjjh ,can be replaced syith anelectncally

nepnweredveisior. IToweveL thisd least-west pdestrmnconcoubejth
Route_9Ajf the cone sei Mt by NYS.DOT. since NYSDflhas not yet finalized what level
of eleetnfication would bepossibie for its projects.

Given current confjitionsjjLjis cx cc	 hat atiest 50
and other diesel pnegdijrnequhn

can berelcee4jthan electrically nowered version wouliop_erateon electpower sources.

A Y4IVCED ED UCTIOR_TE CHNOL OGlES

In addition to the
w ichwre considered as_part_ofihe original .EPC5. othertailpipe

emission technologies are available which cart achieve reductions inPM emissions of 85_perce
ad as highjnereepch asMicsdj a ljc lçfiltej&(Dpp) . Boweiver, DPFs are not effective

may&hnjcgldifflculn'esjliDPFso
w-hickhave been verified Ii?A or,by the California Air

tees Board ..(CARII)_as	 PM_^rniastl
denendcntoflft blab OnetiQUaJ__h.&isUemperatur,e_ithrpartofthe ,o peratioaal cycle in order_to
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regenerate the filter and enable the continued onerationof the engine. In some casesof
construction engines that requirement is not met. DPFs with other means of re_generation exisç
but wouiduce4Ap_hQjesk4jQrJhLsp.ccific desired annhqatiens_AIsp. it is possible that first
anolication costs of cuttin g edge diesel reduction technology may_pyçJp_je nrohibitive.

In its contract documents. PANYNJ would require the use of DPFs oxth.e.rsasuie&_with
equivalent PM_remonLefficiencv for all nonroad_ diesel _engines of 50 horscp_peater
wherever thtjmp1cmenttjpn_of itch_a_deyjccj&fensjbkjlowever. there may be cases where
DPFs would not be feasible for safety considerations, meehanjsLreasons. or where the
technology woul& nt function nronerlv. in snob_cases. the constructor wcidd submit a rcgucst
for an exception for review and approval by PANYNJ prior toimplementation, and in these
caaes. DOCs may be used. Only in eases where, for technical reasons,neither DPFs orD_QC
can be used effectiyelyjncbyherejhej)peration cannot be nerformed b y another en gine or other
means, would the use of diesel en gines greater than 50 horsepower be allowed without taiIpip
reduction measures, subject to the above described approval process.

NEWER ENGINES

'Me juse _o.	 ensure thatlr,.jgher emitters are not operating
oik,_an&wpuikmalce_the.Qflention.M.de4&oz.nt.o1iecbnoIpgies easier and more efficient.

manufactured prior to 1994/5. since
those engines did not include fuel injection. Sincejiewer engines tendlo_hne_lowereijj.js_sjpnsio
begin with. tailpipe reduction technolo gies would function more efficiently.

Iujjsspiitr!A_oli5 .iA...	 995 fuel injection engines,
which meet the Tier II engjnQ emissions standards, adeflned in Title 40. Part 89.112.

are not vet commerciall y available as Tier
JLjiud_.whenJhejaak.cannqt_be_rtasowtb&.aQeamp1ished using alternative en gines or means,

whiciisiaco.mp..withihese demands. InsucJLcases. the contractor would submit a request for
an exceptionfor review and approval b y PANYNJ prior to implementation.

L.JTSEL EMISSION MII'IGAThWWMEAN

PANYNJ would require contractors to proarc a DEM.Plan that shall addreas_the_cnntrqLM
emissions from all en gines and vehicles including those equipped with emission
control devices. As described in the EP-Cs, the DEM Plan would_limtjdhng_tinieLomsiiesel
powered engInes_to 3 minutes and would reqipe that contractors locate diesel powered engines
awaifrsnn fresh air intakes

DUST CONTROL PLAN

As_dcsthhed_ip heEFcfANYNJwQuljrcuijkq copfractors to submit aDust Control Plan.
Among other things, the plan would contain orotocols and procedures for the spraying of dust
piles. cont&nmenLMlugitive  dust. and appropriate gftçpneasures to accommodate
Chan gesin meteorological conditions.

VERIFICATION

The effectiveness of QQ_nstrLJQtion period emissions depends on compliance.
To_ that ,end,xeriiiQatipn_pQcedures_ would ..be- .impjemented Abrougk ppsflitcdon speeifltthns
and contract documents. PANYNJ would verify mitigation andwquid identify opportunities_to
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cxpand its imniementation as part of
Do ruction. Yjhew ore. verification procedures wonabQJ le exdçdin pccordancwift

ç.jsions of the Lower Manhattan_Goimthjetjon 	 procedures for
ropnrtin updaiejtojhefiç.

OTHER EMISSIONSREDL/CfJONJ'EGJJNOLOGJES

PANYNJ is aonlinJetomvesti2ate additional means(eg±ju&Lemisjçrntqjeduce

have not been identified in the miti gation plan thr the Prefened Alternative ausJime.thij

MITIGATION ANALYSIS

The above desibedsii tirimeases would
eQnStflWtiOnjJeriod emissionsJoqptif the effethpfthesemeasures on loqgpluf an

scemriqt the en era].
InethodoJog çscrib ed in SectthirE above.

Thepjedseeniissions re	 on for each suma
scenario was teiopco demonstrate tie_effectiyenessjit1jhemitiQationmeasure.'
fnll.owintassumntions weredas:

• ULSflwa&asjed fox all non-naiprnçpThise oLULSlialone was ssumedJo
red iee PM

• Research indicated that most diesel equipuienfover ISQ lip _ean suceessfui1vrnn1oJj

wifflaim

werpieA..fcuiprnent in the 50 OJiPr 	 rblejadoso. Because the
bfe.Th.nYe]sconstructthnmissionwould he kdnLeuiiwIipt

nes of 15ftkJoj greater, it wa&asumdthatJ5_perceplfilegjpf5oBp
Quiil cml? oi	 tee mology and that the rernajnjjjgjercp
lDOc&ojyagçniesngflv&eapsumflachjeye9Ø
nction in PM. Those eçloyin D005 were assumed to achieye a 4Q percent
 PM.

• It assumecl that aJ]speappj4bejieru_compliantanç1

• Ttwas assurnedJhatjajff lair
an&wei4Jinaçhines used on siteivould .Qpçje with electricpower.

bjflsnd9JLpr	 the results nitheJnitigti analysis. Table 9-10 showsJheh
pxedicMjricroscale (local) increase in oJhit_anonn ationsajijjjypes of locations.

ed in theThe
Tables include contributions from bothon—road sources and on—site construction actjyity
emissionsJ'Jccentrations marked "Other Locations_athng Access Rontefrepresent the
highest_predi j inpactsJj ornon—road sowces at more distant locations that would jiol be

_	 incijiding background
levels, are 	 in Tabk9-11.
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Table 9-10
2006 Highest Predicted Increase in Pollutant Concentrations

from Construction of the Preferred Alternative with Mitigation

Maximum Increase [pg/m3]

	

Average	 Route 9A	 Route 9A
Pollutant	 Period	 Receptor Type	 Short Bypass At Grade.

NO2	Annual Highest of All Receptors	 5.7	 7.7.	 $
Residenhal Buildings/ Hotel 	 4.4	 4.4

Highest of All Receptors	 16.4*	 79*

	

24-hour	 Residential Buildings / Hotel 	 2.2	 2.4

	

rAnnual 

	 Other Locations on Access Routes 	 0.1	 0.1
PM2.5	 Local Highest of All Receptors	 0.2	 0.3

Local Highest Residential / Hotel 	 0.2	 0.2
 Local on Access Routes	 0.01	 0,01

Neighborhood Scale 	 0.04	 0.04
Highest of All Receptors	 21.1	 16.4

	

24-hour	 Residential Buildings/ Hotel	 4.1	 13.3

PM 10 	
Other Locations on Access Routes 	 1.0	 1.0

10	
Highest of All Receptors	 0,6	 0.7

	

Annual	 Residential Buildings / Hotel	 0.5	 0.5
Other Locations on Access Routes 	 0.3	 0.3

Notes:
Interim guidance threshold levels for PM 2 ,5 are 5 pg/rn3 and 0.3 pg/rn3 for 24-hour and
annual increases, respectively, and 0.1 p9/rn3 for neighborhood scale annual average. For
determination of adverse impacts, these values are applied in the absence of specific
criteria.
The NMQS are as follows: NO2--Annual = 100 pg/rn 3; PM2 .5-24-hour = 65 pg/rn3 and
Annual = IS pg/rn3; PM10-24-hour= 150 pg/rn3 and Annual = 50 pg/rn3.
*	 Indicates substantial adverse impact-exceeding the interim guidance thresholds.

Withjnitj.g tio&the maximum- predicted increments are substantiall y lower than were shown in
thtconstruction neriod zssessment (see Fi2ures9-12 through 9-21 nd	 9-10). With

jjationmimnm PM increments would be reduQc&bpptQ?dately 66 percent, More

9-6 throug -9 the extent of increments above the interi threshnld_guidance levels would bc
reduced ta small area imnjiy_adiacent to the site boundaflalong the West Street
bike ay, for 24-hour averag&on1y. The occurrence of such high levels would depedojuhe
coincidence of Peak background levels abxveJht9&th_prcentilçjgget with p!a1c construction
g tiuitynd the extreme mflo1oica1 conditions that led tQJh concenati pn predicted in thQ
model, At a yerysanservative maximums this could occur on up_jo six days of the neak
consflctioearuch an occurrv.pce. althoucth oossib1eiot likeid th.anv event wonldbc
rare. This would be a temporary situation. limited toasrnal1 aretimmediatelv adiacntjoJh

this area to ensure that emissions frncns ctjon eauipnent and exfremc meteorological
omd.itisxn& arejçyçptedjiorn.ciccurnng concurrentlL
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Chapter 9: Air Quality

Table ll
2006 Hi ghest Predicted Total Pollutant Concentrations

Thirin2_ Construe tion of the Preferred Alternative with Mitigation

Maximum Increase [pg/m3]
Average	 Route 9A	 Route 94

Pollutant	 Period	 Receptor Type	 Short Bypass At Grade

NO2	Annual

	

Highest of All Receptors 	 77.7	 79.7.	 $

	

Residential Buildings I Hotel	 76.4	 76.4

	

Highest of All Receptors	 63,6	 55.1
24–hour	 Residential Buildings! Hotel 	 48.2	 48.6

PM2 .5 	 Other Locations on Access Routes	 48.2	 48.2

Annual	 Highest of All Receptors	 18.4**	 18.7**

	

Highest Residential! Hotel 	 18.1**	 18.I

	

Highest of All Receptors	 810	 78.4
24–hour	 Residential Buildings! Hotel 	 60.1	 69,3

PM	 Other Locations on Access Routes 	 63.0	 63.0
10	

HighestofAji Receptors 	 29.2	 292
Annual	 Residential Buildings! Hotel 	 26.8	 26.8

Other Locations on Access Routes 	 28.9	 28.9
Notes:
All total concentrations include calculated background contributions from local mobile
sources, as well as measured regional background values as follows: NO2—Annual
average 72 pg/rn3 ; PM15—Annual average 17.1 pg/rn 3 (highest of 2000-2002 annual
values); 24-hour average 44.0 pg/rn 3 (highest of the three 2nd highest 24-hour averages in
2000-2002); PM10—Annual average 24 pg/m 3 ; 24-hour average 50 pg/rn3.
The NAAQS are as follows: NO2—Annual = 100 pg/rn3 ; PM2. 5-24–hour = 65 pg/rn3 and
Annual = 15 pg1rn3; PM10-24-hour = 150 pg/rn 3 and Annual = 50 pg/rn3.
Cumulative and project–generated maximum concentrations may occur at a different time
and/or location.
** PM2.5 annual average concentrations exceed the new NAAQS in the existing background
condition; however the conformity process is not yet in effect. See Table 10–for
comparison with Incremental thresholds.

Thetotaicncenfraliqnomcrnu1atiye constnict

	

	 elower ManhattanRecoyçy
Effects."
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same vearsthqpppad ortion of the emissions would be less than	 rcent apd. 0.002
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Table 9-12
Total Emissions from Construction of the
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Chapter 10:	 Noise and Vibration

A. INTRODUCTION

This chapter assesses the potential for noise and vibration impacts from construction and
operation of the proposed Permanent World Trade Center (WTC) PATH Terminal.

This chapter includes a description of impact standards and criteria, a description of existing
conditions, an assessment of construction impacts, an assessment of permanent impacts once the
PmmnQntJVICJ'ATH_Terminal is operational, and a description of potential mitigation
measures. Although the analyses and corresponding mitigation measures for these two
assessments contain similar language, the analyses actually assess two different types of
potential impacts.

Airborne noise is what most people think of when they hear the word "noise." It is noise that
travels through the air—such as the sound of traffic on a nearby roadway, or children playing in
a playground. Ground-borne noise is the rumbling sound caused by vibration (or oscillatory
motion). With ground-borne noise, buildings and other structures act like speakers for low-
amplitude noise. As an example, ground-borne noise is the low rumbling sound that occurs
within a building as a train passes beneath.

Appendix E of this Environmental Impact Statement (EIS) provides supporting information for
the various analyses, including descriptive information on how noise and vibrations are
perceived, and details on the assessment methodologies and conclusions.

B. METHODOLOGY

AIRBORNE NOISE

The analysis of airborne noise for the PrthrrQthAjternatiye was performed using the procedures
set forth in the U.S. Department of Transportation, Federal Transit Administration (FTA)
guidance manual, Transit Noise and Vibration Impact Assessment (April 1995). This ETA
document sets forth methodologies for analyzing airborne noise during construction and
operation. It also provides the criteria for assessing impacts as well as suggested mitigation
measures.

Airborne noise levels from construction and operation of the Permanent WTC PATH Terminal
are subject to the criteria defined by the FTA. In addition, noise levels from some construction
equipment are regulated by the Noise Control Act of 1972 (49 USC §4901 et. seq.)

The FTA guidance does not present standardized impact criteria for assessing airborne,
construction-period noise impacts. However, it does contain levels that if exceeded may result in
adverse community reactions, which were applied in this EIS for the assessment of potential
adverse impacts. Sensitivity to noise is a function of land use, time of day, and duration. Thus,
the FTA criteria provides for levels by type of use, time of day, and duration. The Lcq noise level

10-1



Permanent WTC PATH Terminal

represents the constant equivalent sound level of a fluctuating source, usually for a 1-hour
period. The La,, is a descriptor for the cumulative 24-hour, day-night noise level and accounts for
greater sensitivity to noise during nighttime hours. (See Appendix F for a more detailed
description of the FTA criteria.)

Table 10-1 shows the FTA impact criteria for the detailed construction noise assessment
conducted in accordance with PTA methodologies. For purposes of impact assessment, an
airborne noise impact would occur if noise levels during construction exceed the FTA
recommended values in Table 10-1. The residential and commercial use categories are most
relevant to this EIS.

Table 10-1
VIA Impact Criteria for Detailed Assessment

of Airborne Construction Noise (in dBM
Land Use

Residential

Commercial

	

8-hour Leg	 I	 90
Industrial

	

30-day averacie 	 I	 85
Note: ' In urban areas with existing ambient Ld greater than 65 dB, the

imoact criterion is existino ambient LM + 10 dB.

For airborne operational noise, the FTA guidance manual defines noise criteria based on the
specific type of land use that would be affected, with explicit operational noise impact criteria
for three land use categories. These impact criteria are based on either peak 1-hour Leq or 24-
hour Ld0 values. Table 10-2 describes the land use categories defined in the FTA guidance
manual, and provides noise metrics used for determining operational noise impacts. As
described in Table 10-2, Categories 1 and 3—which include land uses that are noise-sensitive,
but where people do not sleep—require examination using the .1-hour Leg descriptor for the
noisiest peak hour. Category 2, which includes residences, hospitals, and other locations where
nighttime sensitivity to noise is very important, requires examination using the 24-hour L,
descriptor.

As shown in Figure 10-1, the PTA impact criteria for airborne operational noise are keyed to the
noise level generated by the Ereferrd Aiternntiy (called "project noise exposure"). Two types
of impacts—"severe impact" and "impact" are defined for each land use category, depending
on existing ambient noise levels. The difference between "severe impact" and "impact" is that a
severe impact occurs with a change in noise that a substantial percentage of people find
annoying, while an impact occurs when a change in noise is noticeable to most people but not
necessarily sufficient to result in strong adverse reactions from the community. Equations
defining the relationship between existing ambient noise levels and the "impact" and "severe
impact" thresholds are presented in Appendix E, "Noise Analysis."

1 0-2
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Chapter 10: Noise and Vibration

Table 10-2
FTA's Land Use Categories and Metrics

for Operational Transit Noise Impact Criteria
Land Use	 Noise Metric
Category	 (ciBA)	 Description of Land Use Category

Outdoor	 Tracts of land where quiet is an essential element in the intended purpose. This
category Includes lands set aside for serenity and quiet, and such land uses as
outdoor amphitheaters and concert pavilions, as well as National Historic
Landmarks with substantial outdoor use.

2	 Outdoor La,?	 Residences and buildings where people normally sleep. This category includes
homes, hospitals, and hotels, where a nighttime sensitivity to noise is assumed to
be of utmost importance.

3	 Outdoor L,. (h)1	 Institutional land uses with primarily daytime and evening use. This category
includes schools, libraries, and churches, where it is important to avoid
interference with such activities as speech, meditation, and concentration on
reading material. Buildings with interior spaces where quiet is important—such as
medical offices, conference rooms, recording studios, and concert halls—fail into
this category. Places for meditation or study associated with cemeteries,
monuments, museums. Certain historical sites, parks, and recreational facilities
are also included.

Notes:	 ' L for the noisiest hour of transit-related activity during hours of noise sensitivity.
2 L, for the 24-hour cumulative noise level.

Source:	 Transit Noise and Vibration Impact Assessment, FTA, April 1995.

For purposes of impact assessment, an airborne noise impact during operations would occur if
noise levels fall in the "impact" or "severe impact" areas. For example, for Land Use Category 2
and an existing noise exposure of 60 dBA, a project-generated noise exposure of 65 dBA would
result in "severe impact" while a project-generated noise exposure of 60 dilA would constitute
an "impact." Similarly, for the same land use category and existing noise exposure, a project-
generated noise exposure of 55 dBA would not constitute an impact.

NOISE PREDICTION METHODOLOGY

Following the procedures set forth in PTA's guidance manual, existing noise levels were first
determined by field measurement. The project-generated noise levels from construction
activities and the proposed PATE! train operations were then calculated. '[hose levels were
evaluated using the impact criteria discussed above to determine the PjekrrecLAJteratiyi
potential for adverse impacts. This methodology is discussed in more detail below,

DETERMINATION OF EXISTING NOISE LEVELS

Noise measurements were performed at receptor locations to establish existing conditions.
Traffic on adjacent roadways and streets was the dominant noise source at each location.

Selection of Noise Receptors

Existing noise levels vary depending on local site conditions and the time of day. To determine
the existing ambient noise levels in the area that could be affected by the construction or
operation	 Bwfrrred Aheinative____, specific analysis locations (referred to as 'receptors")
were chosen throughout the study area. A total of five receptor sites adjacent to the Project Site
were chosen. These sites were selected to represent the range of land uses (e.g., residences,
church, institution, offices) which would be particularly sensitive to noise increases, and would
be likely to experience the greatest increases in noise from the ErfrneLAltri±iatiycis
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construction and operation. The locations chosen as noise receptors are summarized in Table
10-3 (which also indicates each site's ETA land use category) and are shown in Figure 10-2.
Potential noise and vibration impacts were also assessed at the site of the proposed WTC
Memorial. However, the analysis is not based on existing noise levels since current construction
activities in the WTC "bathtub" would result in an inaccurate assessment.

Table 10-3
Noise Receptor Sites and Locations
FIA

Land Use	 Typo of	 Year of
Site	 Location	 Land Use	 Category	 Measurement	 Measurement

Hilton Millennium Hotel 	 Hotel	 2	 24-Hour	 2003(Church _and _Dey_Streets)
2	 114 Liberty Street

(between Church and	 Residences 2	 24-Hour	 2003
Greenwich	 and Offices_Streets) 

3	 World Financial Center
(Route QA between Vesey	 Offices	 3	 20-Minutes	 2003

and _Liberty _Streets)
4	 Barclay Street and

Washington Street	 Institution 3	 20-Minutes	 200
Intersection	 and offices

180 Broadway (between Dey Residences
and Cortland Streets)	 and Offices	 2	 24-Hour	 2003

Note: For definition of land use categories, see Table 10-2.

Noise Monitoring

Noise monitoring was conducted at all five noise receptor sites. As shown in Table 10-3, at each
site noise levels were measured for either one continuous 24-hour period or four 20-minute
periods AM, midday, PM, and nighttime. At receptor sites 1, 2, and 5, continuous 24-hour
noise measurements were conducted; at receptor sites 3 and 4, 20-minute measurements were
conducted. Ld, values for sites 3 and 4 were estimated from the 20-minute measurements as
discussed below.

All measurements were performed using Type I instrumentation. Precision Sound Level Meters
(SLM) were used in field measurements. The SLMs meet or exceed the requirements set forth in
the ANSI 81.4-1983 Standards for Type I quality and accuracy. Acoustical calibrators were used
to calibrate the SLMs before and after each measurement period. The SLMs were operated on
the A-weighting network and slow-meter response as recommended by the manufacturer.
Measurements were not collected if roadway pavement was wet, or if wind speed exceeded 12
miles per hour. A porous windscreen was used on each SLM during all measurement periods.

All field measurements were taken by mounting the SLMs approximately five feet above the
sidewalk or ground surface at each receptor. This height is generally considered representative
of the ear level of an average person. Where possible, measurement sites were located in open
areas away from buildings or other potentially reflective surfaces, representative of the outdoor
use area of a given receptor.

If possible, the SLMs were placed on public sidewalks in front of private properties. During
measurement periods, important events and site conditions were noted, and a sketch was drawn
for each receptor location showing important and permanent features of the area to aid in
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Chapter 10: Noise and Vibration

locating microphone positions at a later date. If an unusual noise source interrupted the
measurement session, the measurement was temporarily paused until the noise source was out of
range. Typical noise sources of this type include car alarms or car horns, occasional airplanes
flying overhead, the roaring of motorcycles, and barking dogs.

Calculation of Li,, Noise Levels

L b, noise levels can be calculated directly from 24-hour noise levels, but must be approximated
if noise levels are not measured over a 24-hour period. The FTA guidance manual provides
equations to approximate the L dfl noise level using either a peak, midday, and nighttime hourly
Leq noise level, or daytime, early nighttime, and late nighttime L value. At receptor sites where
continuous 24-hour measurement data were not available, those equations were used to calculate
Ldfl noise levels.

MODELING TO PREDICTFUTURE CONDITIONS FOR THE PROJEG'TALTERNA TIVES

A proportional modeling technique was used to approximate changes in noise levels from
predicted changes in traffic volumes that would be independent of the Preferred .Aiterntiy.
Traffic noise levels were then calculated using existing noise levels, existing traffic data, and
estimated future traffic data. In general, with this technique, vehicular traffic volumes were
converted into passenger ear equivalent (PCE) values, for which one medium-duty truck (having
a gross weight between 9,900 and 26,400 pounds) was assumed to generate the noise equivalent
of 13 ears, one heavy-duty truck (having a gross weight of more than 26,400 pounds) was
assumed to generate the noise equivalent of 47 ears, and each bus was assumed to generate the
noise equivalent of 18 cars.

Because sound levels use a logarithmic scale, this model proportions logarithmically with traffic
changes. For example, if the existing traffic volume on a street is 100 PCE with a noise level of
70 dBA, and if the future traffic volumes for No Build and Build conditions were 120 PCE and
150 PCE, respectively, then the No Build noise level would be 70.8 dBA, the Build noise level
would be 71.8 dBA, and the project-generated noise level would be 64.8 dBA. This example
assumes that traffic is the dominant noise source at a particular location. This assumption is true
at all of the receptor locations bLthcvici ftheProject Site under the baseline condition (i.e.,
no construction activities).

MODELING TO PREDICT IMPA CTS FROM CONSTR UC.TIONA CTIVITIES

Noise from construction activities was estimated following the methodologies set forth in the
April 1995 FTA guidance manual. The detailed noise assessment procedures were followed. The
procedure is based on equations calculating noise levels from operation of each piece of
construction equipment.

The combination of noise from all pieces of equipment operating during the same time period is
obtained from adding the Leq values for each piece of equipment. For the detailed assessment, 8-
hour Leq values and 30-day average Ld4, values were calculated assuming all appropriate usage
factors for the specified time periods for each element of construction as discussed in Chapter 3,
"Construction Methods and Materials."

MODELING TO PREDICT IMPACTS FROM TRAIN OPERATIONS

Noise from the PATH train operations was also analyzed using the methodologies set forth in
the FTA guidance manual. The analysis considered two major noise sources from PATH train
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operations: noise from fixed-rail operations (i.e., noise from the PATH train operations
emanating from stations, air ventilation openings, and train/subway gratings), and noise from
mechanical equipment operations (i.e., substations, IIVAC equipment, etc.).

The Preferred Alternativewould not directly affect the operation of PATH trains (throughput or
number of cars) as compared to future conditions, which were anticipated before September 11,
2001. Thus, the Preferred Alternative would not result in adverse noise impacts to existing land
uses along the PATH's right-of-way. However, with the development of a memorial at the WTC
site, there would be a change in land use from Category 3 to Category I adjacent to the proposed
location of the Permanent WTC PATH Terminal. Thus a general noise assessment was
performed per ETA guidance to determine operational-period noise levels and to examine
potential impacts to the WTC Memorial.

Noise from rail vehicle operations would reverberate in the enclosed space of the underground
tunnels and station. Reverberation effects of the tunnel and terminal would cause substantially
higher noise levels resulting from source noise and reflected noise. To account for this
phenomenon, noise levels were adjusted by calculating a noise level caused by the reflected
portion of the fixed railway noise (which was assumed to bounce off acoustically reflective
surfaces in the tunnels and terminal), and adding the noise level calculated for free-field
conditions through logarithmic summation. For a conservative analysis, it was assumed that the
tunnel or terminal are hard reflective surfaces with little or no sound absorption.

Based on the methods of sound propagation in enclosed spaces, i.e., the reflected effect,
approximately 6dB was added to the free-field predicted noise levels and adjusted for noise
receptor locations based on distance and acoustical attenuation through the terminal entrance or
ventilation shaft. The analysis accounts for the fact that the Preferred Alternative's design will

metal acoustical
panels containin g class fibers and	 pit-on mineral-based coatings. These measures would
provide for 25 dBA attenuation.

VIBRATION AND GROUND-BORNE NOISE

To examine potential vibration and ground-borne impacts during construction, the FTA
guidance document provides a screening procedure to project the magnitude of vibration levels
to determine the potential for impacts and whether mitigation measures may be necessary. To
examine potential vibration and ground-borne noise impacts during operation, the FTA guidance
lays out a three-step approach: a screening procedure, a general assessment methodology, and a
detailed analysis methodology. The analysis below includes a screening and general assessment.
Detailed analysis is usually performed as part of the design process, when the general
assessment prepared for the EIS indicates that a facility could cause potential impacts.

IMPA CT CRITERIA

The vibration levels for typical human and structural responses and sources are shown in Table
10-4. Although the perceptibility threshold for ground-borne vibration is about 65 VdB, human
response occurs when vibration exceeds 70 VdB.

Background vibration is usually well below the threshold of human perception, and is of concern
only when the vibration affects very sensitive manufacturing or research equipment. Electron
microscopes, high-resolution lithography equipment, and laser and optical equipment are typical
of equipment that is highly sensitive to vibration.
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Table 10-4

The FTA criteria for ground-borne vibration and noise from transit operations are based on the

maximum levels for a single event. The criteria are shown in Table 10-5 and are used to
determine if the PxeferredAltmflye would result in vibration and ground-borne noise impacts.

Table 10-5
Ground-Borne Vibration and Noise Impact Criteria

Land Use	 Ground-borne Vibration Impact Criteria 	 Ground-borne Noise Impact Criteria
Vibration I	 (VdB re I micro inch/second)	 (dBA re 20 micro Pascals)

Events2

65 VdB

72 VdB

75 VdB

Events2

35 dBA

35 dBA

40 dBA
Notes:

Frequent events" are defined as those with more than 70 vibration events per day. Most rapid transit projects
fall into this category.

2	
'Infrequent events" are defined as those with fewer than 70 vibration events per day. This category includes
most commuter rail systems.
This criterion limit is based on levels that are acceptable for most moderately sensitive equipment such as
optical microscopes. Vibration-sensitive manufacturing or research will require detailed evaluation to define
the acceptable vibration levels, Ensuring lower vibration levels in a building often requires special design of
the HVAC systems and stiffened floors.
Because the vibration-sensitive equipment in typical Category 1 buildings is not sensitive to ground-borne
noise, FTA does not provide a ground-borne noise impact criterion for this category. However, Category I
buildings for this £18 include historic structures, which may include residences. Therefore Category 2 ground-
borne noise criteria are used for Category I as welt,

Source: Transit Noise and Vibration Impact Assessment, FTA, April 1995, pages 8-2 through 8-3.
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The limits are specified for the three land use categories defined below:

• Vibration Land Use Category 1: High Sensitivity—Buildings where low ambient vibration is
essential for the operations within the building (e.g. vibration-sensitive research, hospitals
with vibration-sensitive equipment, etc.), which may be well below levels associated with
human annoyance. Although the FTA methodology does not classify historic structures in
this category, this analysis does. Historic buildings are potentially sensitive to architectural
damage from frequent vibration levels higher than 65 VdB. Architectural damage (e.g.,
cracked plaster) can adversely affect a building's historic features and character.

• Vibration Land Use Category 2: Residential—This category covers all residential land uses
and any buildings where people sleep, such as hotels and hospitals.

• Vibration Land Use Category 3: Institutional—This category includes schools, churches,
other institutions, and quiet offices that do not have vibration-sensitive equipment, but still
have the potential for activity interference.

In terms of construction activities, the focus of vibration criteria is the levels that should not be
exceeded to prevent architectural and structural damage to nearby buildings. The generally
accepted criteria for avoidance of construction-related damage, which the FTA has adopted in its
guidance manual, is 0.20 inches per second (approximately 100 VdB) for fragile buildings or
0.12 inches per second (approximately 95 VdB) for extremely fragile buildings.

CONSTRUCT/ON VIBRATION PREDICTION ME THOD CLOG Y

The FTA guidance manual provides screening methodologies for determining where there is a
potential for impact to sensitive structures from construction activities, such pile driving,
demolition, drilling, excavation, or blasting. The procedure includes: 1) selecting the equipment
and determining the vibratory levels at a reference distance of 25 feet; 2) determining peak
particle velocity at a receptor location by adjusting for the actual distance; 3) applying the
vibration damage threshold criterion discussed above; and 4) if consideration of annoyance or
interference with vibration-sensitive activities is of concern, estimate the vibration level.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

The terrorist attacks resulted in disrupted traffic flows and a general decrease in traffic volumes
in the Lower Manhattan area compared with pre-September 11, 2001 conditions. This likely
resulted in reduced traffic noise levels, although in some areas traffic noise levels may have
remained unchanged or increased, due to the increase in traffic speeds that sometimes
accompanies a decrease in volume. Construction-related cleanup and recovery activities post-
September 11, 2001 added to noise levels in the area.

At receptor Sites 1, 2, and 5, a continuous 24-hour noise measurement was obtained, and at
receptor Sites 3 and 4, measurements were made for four 20-minute periods during the AM
peak, midday, PM peak, and at night. Measured Leq ( j ) and Ldn noise levels for the 24-hour
continuous measurement receptor sites are shown in Table 10-6, and measured Leq ( j ) for the peak
periods and calculated L& noise levels for the shorter time period measurement receptor sites are
shown in Table 10-7. As shown in the tables, all of the measured noise levels are relatively high
and reflect the high level of vehicular activity that takes place in the study area.
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Table 10-6
Post-September 11, 2001 Measured 24-Hour Noise Levels (in dBA)

Site	 I	 Site 2	 Site	 5
(Hilton Millennium Hotel) 	 (114 Liberty Street) 	 (180 Broadway)

Measured	 Leq(4)	Measured Leq( 1) 	Measured	 Leq(1)
Hour Starting	 Noise Level	 Noise Level	 Noise Level

01:00 AM	 65	 58	 72
02:00 AM	 66	 59	 67
03:00 AM	 65	 57	 72
04:00 AM	 64	 60	 73
05:00 AM	 68	 60	 73
06:00 AM	 71	 63	 76
07:00 AM	 73	 71	 76
08:00 AM	 72	 70	 76
09:00 AM	 70	 68	 74
10:00 AM	 70	 66	 73
11:00 AM	 70	 67	 73

Noon	 72	 66	 76
01:00 PM	 71	 64	 74
02:00 PM	 71	 64	 74.
03:00 PM	 69	 64	 74
04:00 PM	 71	 66	 75
05:00 PM	 68	 65	 74
06:00 PM	 67	 64	 72
07:00 PM	 66 	 64	 72
08:00 PM	 66	 62	 74
09:00 PM	 1	 64	 62	 71
10:00 PM	 67	 62	 71
11:00 PM	 64	 70	 72
Midnight	 64	 68	 73

	

74	 71	 79
Note:	 Field measurements were conducted in November and December, 2003.

Table 10-7
11, 2001 Measured 20-Minute Noise Levels (in dBA)

Center I	 Peak	 I	 67	 72
Midday	1	 67

'clay and WashingtonPeak	 66	 70AM
Street Intersection	 Midday	 73

58
November and

Data gathered at parks in Lower Manhattan were used to approximate an existing noise level at
the future memorial site. Because traffic flows in the area have changed since September Ii,
2001, current noise levels are likely lower than values obtained before September 11, 2001 and
would not be representative of the area's usual noise levels.
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Measured Leq(1) noise levels at parks in Lower Manhattan are shown in Table 10-8. The lowest
measured Leq(1) noise level of 65.3 dBA was selected to represent the existing noise level at the
memorial site for noise analysis.

Table 10-8
Measured 20-Minute Noise Levels For Parks in Lower

Manhattan (in dEA)
Location	 Leg(1)	 Date

Vietnam Veteran Plaza 	 66.9	 2000

	Streets 68.8 	 1997

	

68,0	 1997
ry Park
River Park

65.3

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

Noise levels in the area will be highly influenced by the construction activity that is independent
of the heLetxd Alternattyc, such as the WTC Memorial and Redevelopment Plan, Route 9A
Project, and the Fulton Street Transit Center. With these projects under construction, year 2006
noise levels would be substantially higher than the measured 2003 levels shown in Table 10-6
and 10-7. (Predicted construction noise levels generated by these projects are discussed in
Chapter 15, "Cumulative Effects.")

NO ACTION AL TER NA TI VE

Since the No Action Alternative would not result in construction of a Permanent WTC PATH
Terminal, noise levels in the study area would be unchanged as compared to the Future Common
to All Alternatives.

PREFERRED ALIERNA TIVE

Noise

Construction activities for the Preferred AJtnmjiv would be expected to result in increased
noise above current levels. These levels would vary depending on the location of construction,
the equipment and construction methods employed, and the distance between the noise source
and the receptor. Construction activities would occur within close proximity to sensitive land
uses (e.g., residential uses); therefore the PreièjxesiAiternative's construction has the potential to
result in perceptible changes in noise levels that may result in annoyance to nearby residents.
Since construction activities, in general, could take place 10 hours a day, 6 days per week,
potential impacts may occur not only during the day, but also during weekend periods. Typical
noise levels for construction equipment that may be used during construction of the Preferred
Aitcrnatiye are presented in Table 10-9.
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Table 10-9

Noise from construction equipment is regulated by EPA noise emission standards. These federal
requirements mandate that: (I) certain classifications of construction equipment and motor
vehicles meet specified noise emission standards; and (2) construction materials be handled and
transported in such a manner as not to create unnecessary noise. These regulations would be
carefully followed. In addition, appropriate low-noise emission level equipment would be used
and operational procedures implemented where feasible and practicable.

j044.
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In general, the surrounding area has relatively high noise levels from existing traffic volumes,
and increases in noise levels caused by delivery trucks and workers traveling to and from the
construction sites would not be perceptible. However, small increases in noise levels would be
expected near a few defined delivery truck routes and streets in the immediate vicinity of
localized construction area. Except for the area immediately adjacent to the sites, all truck trips
would be restricted to truck routes.

For receptor locations immediately adjacent to the construction area, a detailed assessment was
performed to examine the potential for noise impacts during construction, rather than a general
assessment. The assessment was performed using the methodology previously discussed.

Table 10-10 shows maximum predicted Leg and Ld noise levels in the year 2006 with
construction of the Preferred Alternative, but without the implementation QEuoise mitigation

cure. The predicted levels would exceed the recommended residential land use Leq(3)
thresholds of 80 dBA at receptor sites I and 2. The predicted levels would also exceed the
recommended commercial land use Leq(s) threshold of 85 cIBA, and the 30-day Leg threshold of
80 dBA at Site 3. However, the predicted levels would not exceed either the Leq or 30-day
Leg/L& thresholds at Sites 4 or 5. Farther than approximately one to two blocks away, noise
increases from construction of the Terminal are not expected to be substantial, due to the
shielding effect of intervening buildings located between the terminal construction zone and
these more distant receptors, as well as the masking effect of traffic and other ambient noise in
the immediate vicinity of these receptors.

Table 10-10
2006 Construction Period Noise Levels Without Mitigation

for the Preferred Alternative (in dBA)
Project-Generated

	

FTA Impact Criteria 	 Noise Levels	 Impact
Receptor	 Land Use 8-hour 30-Day 8-hour 30-Day 8-hour 30-Day

Site	 Location	 Category	 Leg	 *LdN Leg	 leg	 *Ldd Leg	 Leg	 *Ld& Leg
Hilton	 Residential	 80	 84	 80	 74	 Yes	 No

Millennium
Hotel

2	 114 Liberty	 Residential	 80	 81	 80	 24	 Yes	 No
Street

3	 World Financial Commercial	 85	 80	 81	 Yes	 Yes
Center/Dow
Jones, on
Route 9A

4	 Barclay Street Commercial 	 85	 80	 60	 62	 No	 No
and

Washington
Street

Intersection
5	 180 Broadway Residential	 80	 89	 88	 50	 No	 No

Notes: The 30-day Leg is for commercial uses and the 30-day Ldn is for residential uses. At sites I, 2, and
5 with high ambient noise levels (L-a,> 65 dB), the recommended residential use 30-day
thresholds would be existing ambient + 10 dB (e.g. 74 cIBA + 10 dBA = 84 dBA at Site 1).

Without the im_measures. construction aerations would hav e

an adxsc urn rntjjtacMthyqncept ors immediately .adj80ent to recentdr sites 1. 2, and 3.

10-12



Chapter 10: Noise and Vibration

Vibration

Construction activities associated with the PrefenedAlterna ye would result in varying degrees
of ground 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. Since much of the work would be within the WTC "bathtub" or near the 1 and 9
subway line, vibration levels would be perceptible off-site only for a portion of the construction
period.

Table 10-I1 shows typical construction equipment and vibration levels at distances varying from
5 feet to 50 feet. Depending on the distance, several of the values are above the 0.20 inches per
second vibration damage threshold criterion for fragile buildings, and well above the 0.12 inches
per second vibration damage threshold for extremely fragile buildings.

Table 10-11
2006 Construction Period Vibration Levels vs. Distance from Source

To account for potential vibration impacts that may result from construction of the PrLcnd
all historic buildings located within 90 feet of the construction zone for the Eckc±

Site were identified (see Chapter 6, "Cultural Resources"). These buildings are: the Former East
River Savings Bank; the Barclay-Vesey Building, the Beard Building, 1 14-1 18 Liberty Street,
and St. Pail's Chapel and GravarcL To avoid damage to these structures, a construction
protection plan would be developed and mitigation measures would be implemented as
described in Section E, "Mitigation."

FTA.sibration-induced accbitecturaLc 	 Ids are
velocity (PPM) for fragjle buiWingsnd0.l .2fff extreniicifragile_buihljngs.j'hese
1hresho1dsjy u1d be adhcd	 urjngnsflctirnioeosçdroject. for all plicab
buildipg

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

In the opening year, ambient noise in the vicinity of the Project Site would increase as compared
to today. These increases would be attributed to vehicular traffic generated by residential and
commercial development projects in Lower Manhattan as well as the independent construction
of elements of the WTC Memorial and Redevelopment Plan. However, measures, such as the
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Route 9A short bypass, could remove traffic from street level, which would lessen the projected
increase in ambient noise.

NO ACTIONALTERNATIVE

Under the No Action Alternative, noise and vibration levels would primarily be a function of
ongoing construction activities for elements of the World Trade Center Memorial and
Redevelopment Plan. All other construction activities related to the Lower Manhattan Recovery
Projects will have been completed, with the exception of the Permanent WTC PATH Terminal.
Accordingly, construction noise and vibration levels would be substantially lower than the
cumulative levels predicted for the 20Q6 peak construction year.

PREFERRED ALTERNATIVE

A general noise assessment as per ETA guidance was performed for the WTC Memoriabie,
assuming a Category I land use. The analysis assumes that all mechanical equipment would
either be specified to have low noise levels, placed in acoustically shielded enclosures, or placed
at locations where noise from equipment would not exceed 50 dBA at receptor locations.
ExnmpkssLconslkIretnt.Thnmechanicjjl equipment include, absmntive acoustical
panels and eneibsures, acoustical louvers, dampers, silencers.ahsornfive duct linings and
plenums,anitmufflers. As shown in Table 10-12, the predicted noise levels would be well below
the impact criteria, and project-generated noise would not be expected to perceptibly increase
ambient noise levels since the change in Build Leq0) levels would be less than 0.5 cIBA.

Table 10-12
Train Noise Imnact Evaluation

	
the WTC Memorial Site

Note:	 For definition of land use categories, see Table 10-2.

The ventilation structures for the Prefeircd -AftQmative would be located within the median of
Route 9A. Exhaust/intake elevations would-be approximately 40 feet. The fans within these
ventilation structures would only be used during emergency situations and would not generate
noise during normal operating conditions.

Table 10-13 shows project-generated vibration and ground-borne noise levels. Based upon the
general vibration assessment results, PATH train operations would not produce vibration levels
that would exceed the ETA impact criteria. PATH train operations would produce ground-borne
noise levels exceeding ETA criteria for special buildings such as concert halls, TV studios,
recording studios, auditoriums and theaters, which crc..useitc rnprsent the WTC Memorial
site. However, the use of these criteria results in a conservative assessment of potential impact
because, based on the information that is currently available, most of the WTC Memorial site
would be open and subject to relatively high ambient noise levels (see Table 10-12).
Furthermore, the WTC Memorial and the Preferred Alternativc will be designed cooperatively to
ensure that grounthkomc noise from PATH operations would not adversely impact the WTC
Memorial (see Section .E±'Mitigation"I.
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Table 10-13
Vibration and Ground-Borne Noise Impact Evaluation
of the Preferred Alternative at the WTC Memorial Site

Predicted Project
FTA Criteria1 Level	 Exposure Level

Land Use
Concert Halls, TV Studios,

Recording Studios
Auditoriums

Theaters
Note: 1	 Vibration impact

auditoriums, and

DESIGN YEAR (2025)

borne
ration	 Noise	 Vibration

65	 25	 60
65	 30	 60
72	 35	 60
a for special buildings (i.e., concert

are

borne	 Threshold
Noise	 Exceeded

40	 Ground-borne noise

40	 Ground-borne noise
40	 Ground-borne noise

TV studios, recording studios,
FTA Manual.

FUTURE COMMON TO ALL ALTERNATIVES

The WTC Memorial and Redevelopment Plan and other commercial and residential projects
planned for Lower Manhattan will be completed before the design year, 2025. With these
developments in place, ambient noise levels in the vicinity of the Poe tSflç are expected to be
similar to those that existed prior to September 11,2001.

NO A CTIONALTERNA TIVE

Under the No Action Alternative, noise levels in the study area would be slightly higher than
with the Fccfrrred Alle alive, due to the increase in vehicular traffic (autos and buses) expected
to result from a reduction in, or the elimination of, PATH service. However, this expected
increase in vehicular traffic would not likely increase noise levels substantially above current
conditions.

PREFERRED ALTERNATIVE

Similar to the opening year analysis, this alternative is not expected to result in impacts to the
WTC Memorial, since the PreferrcdAlternative would. l pcc!poratcLdesi2n ekrnents.trcduee

Section EJ'MJ.tigtion"

E. MITIGATION

PtTJJIP[WS1Wa[I1J4tguflkity LUDKIIEI

CONSTRUCTION PERIOD

Noise

The imulcrnentation of the mitigation measures listecijn Table 10-14 would eliminate. allnroiect-
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Table 10-14

Table 10-15

PANYNJ would verify mitigation and would identify onnorttmjtjes wpandits.micjncnt&ti
as part of its ongoing oyersiht and auditing of the Project's construction. This would include
on-site noise monitoring during construction. Furthermore,,-verification procedures would be
jplemented in accordance with decisions of the Lower Mrhattan. Construction Corn...
Center, including procedures for reporting updak s to the public.

AL the World Financial Center (Site 3) noise levels duringJh peak construction yarOQ6
would b kpye_QBA for the 8-hour Leg at the commercial receptors affected b y the Preferred
Alternative,. - Jhc. existing _windows at these 	 a minimum 35 dBA attenuation.
The re, ..oastuctianji&	 ygjsgy .in.crcaeJhe...jyaerior noiseJevelsahonA5dRA,jhc
level generally considered acceptable for indoor uses. It is expected that aornbination
measures described above, as well as additional LEQ±QAQY&io.uc&as
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coristruction. methodrjujjijercfjned. couhLrdi cc The Preftrred Alternative 'sconstruction
ppd imnacts at thQse locations

Vibration

PANYNJ andFTA have executed a M 	 ndnof eeent(MQAIi nuruanUoSecflpn
iQioJ the Natioaaflljstotic keservation Act (seeAJli p4j2). ThcJyJQAiqcij4srppco1s

cons	 ioureiodvthratjjjnpactson the Barclev-Vesey
Bujldin. Former East Riyer Sayings Bank. the
Paul's hauthnd Graveyard.

PANYNJ an&HA, in consultatiqp with SHPO and -and in
coordination with
Conruction Pxotection PIanJGPP) for the Prefenelternative The CFRwould set fbjjh
measures fontprotection and.avoidance of struqhir& and architectural damagJJjese
historiQpropeflies. The..CPP would be kased on requirernentsjthe "New____ artment

avoidance of damage to historic structures resuhjn from jidiacent construction The PPN
deiinesadjacenthjstcstctures as being jus ithina lateral disturbance of 90_fret
fromsietiandedeyeiopmenralteraioji.

The CPP would describe in detail thççppuçionroceduresofthefreferredAlternative, as
as the consfru&tin procedures associated with Qtbqjc tsunder constniction in the

vicinThof caeh Qf these h15'c roces. It would also proyjde for the inspectin
rcpgi f existin	 tio sat these pronerties. establish ppçction procedureçhijha
mQnoxnprumrQpeasure yertical gstablishand

monitor constructiommethods to limit vibration: and establish methods and materials -to-be   used
 The Pforny_zçpnirs.

measurqs,tojrotect these hisioric_pzqpeffies from increased vibration levels associat ed with
etajyj

ktcior's StanthrdjosueyimpkrnenIationfthecPp.

Thc Cfl would eppwcr	 with the cbiLEnineerof
PANYNJ to issue "stowodc" orders
rec9mrnencement of woxk_thali_ppj 	 cifledatshtime thntjhc._Chief En2ineer and

— 3dND DISJXINn&i
M_desetthcJis vio5 the Preferred Alternative woiildincorpprdesimi measurgtojedgç
noise fronfAnLtrains withJhe WTCMemoriaJ Exs thesemeasures inciude
acoustical treatments for rnechanic4quipment such as abomive coustical pe1s and

liningspjçppand
mufflers. The Jpject's architects_ and .eigjgeeiyffl_detmine the specific measures to
neoraaePreftrred Alternative'&cksignadvancesJJjg —these measures, PANJ will

ieve at le!st 25 dBA of attenuation within the Memo rial, and operational noise generated by
the Pref dAlternative would be far lower thanEfl nacteeriafor train nois

A&A0gibeId=abo)mjhq=^rred	 (c FTA imp?cf criteria for	 urid
borne noise.within_theMemorial.Howeyc tbei pact criteyjmybe also exceeded b y high
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ambient noise levels sucluhat Qroun&borne .noisgenerated b y theTermina1 would notb
perce determined that ambient noise levels within the—Mc morial would exceedAfl
dBA. thon-additional mitiglion measu res toreduce_opudhomenoise would not beejieeded
within the Ictipinal itself,

If its design uideIines snecifij anambient noise level within the Memorial that is below-40
dBA,PANThJ will exolore grou:rne noise miti gation measures that would meeter exceed
thesksired attenuation for the Memorial. Examples ofj]3jtjgatjofl that would be explored include
. ksomtive treatment for interior, wall surfaces within the Terminal as well as the use of resilient
fasteners. ballast mats. resilientl y supported ties. and/or flpg	 sfoje PATH flSc

IMa'kitu1IMwvinatl Killuar 	 atiau ks i 10 VI I al 1z LkA

As described inhap1er 2. "Proiet Alternatives." PANYNJ. LMDC.i,4TAJNT. and.YC
NY&DQT have develqped Environmental Performance omrnitmtPcstwldbe
implemented as Dart of their respective Lowe.cManhattan Recovery Projects. Table 10-16 shw
these commitments as well as PANYN..is_piandor their implementation.

Table 10-16
Environmental Performance Commitments

Althouth not required for the Preferred Alternative. additional construction noise mitigaiS
measures may be implemented. As described iii ChatçJ5 " ula ive Effects." these
measures may be needed to mitigate the cumulative effects of the Lower Manhattan recovery
&cIsatrecetorfetcdbconstfl1ejiDn&f the Preferred Ahemative. To adequately address

t1i in coordinationjyith othernrojet sponsors, and as_.pa_of the Lower
Manhattan Consthjction Coord.inaiion Grouo (LMCCQ).,js developjng and refining jo

10-18



Chapter 10: Noise and Vibration

The use vi cnstiQbankr&wil1cthnciosuretcoundsciiaincpnstruetthns1jvjtje$
N.tcmts/cndosures

Site tQ_reduce noiseieyels. In additi .temporaryJ&rrjsu±js_WOOdJ]nçjpflJqf

co

•	 ab 

1cJ!ct$it

•
cranes

• The	 i mçpt ather thm combustion	 e ex

1e.

•

• The-use qfdav- throu -stree - (^yc truck e osurcs r true	 a	 and-up
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•
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Chapter 11:	 Infrastructure and Energy

A. INTRODUCTION

This chapter assesses the infrastructure and energy requirements of the Preferred Alternative. It
is expected that the PrcfenedAlternative would require all of the utilities previously used by
PATH before September 11, 2001. However, new technologies and sustainable design principals
proposed with the construction and operation of the new facility would result in equal or less
demand for infrastructure and energy as compared to pre-September 11, 2001 conditions.

In addition to the Terminal andjt&nedesfriamcunc..ourses. PANY J woulcLeonstruetancillaiy
facilities.- afacMics .-nat s PATMUoperations and enhance the safety and security of the WTC site. As
described in Ckanter 2.±Proiect AlternativeC the ancillar y facilitiesinelude twa.ventilalin
structures within the median of Rojilc9A erceress within the. WTCsite,and
mehScal....and communications rooms. .PANYNJ wouid also enhance securit y within the
TermLn.al with the pro . osç j,sflcthral bar in ndrciforcenientof the roof of the east- est
QQncqursejhe roof..of the east-west concourse wqujetiiall become the road bed foran
extended Fulton Street. as.,nronosedjneric 1nvimnmentaLpact Statement fouhe
W.orid..Trade Center Memorial and RecjeyeInpment Plan

As described in Chapter 2, "Project Alternatives," the sponsors of the Lower Manhattan
recovery projects, including PANYNJ, Lower Manhattan Development Corporation (LMDC),
New York State Department of Transportation (NYSDOT), and Metropolitan Transportation
Authority (MTA), have coordinated to develop environmentally friendly ("green") design and
sustainability principals to reduce the demand for and use of infrastructure and resources during
construction and incorporated into project design and operations.

PANYNJ has been and continues to investigate sustainable strategies for the Frfened
Aiternsiive to guide the preliminary design process. These strategies would be consistent with
criteria contained in the New York City Transit Environmental Guidelines and the United States
Green Building Council (USGBC) Leadership in Energy Efficiency (LEED) Guidelines 2.1 and
requirements of New York State Executive Order 111.

B. METhODOLOGY

The potential impacts to infrastructure from the construction and operation of the Preferred
Allern.aiiye are assessed and evaluated in this section. These construction activities and future
operations are then considered with regard to existing infrastructure to determine if the Preferred
Alternative would impact current utilities. The evaluation of infrastructure and energy included
the following review tasks:

• The physical setting of the proposed project;
• The mapping of utilities for the World Trade .-Center (WTC) site and surrounding areas;
• PA.NYNJ reports and files;
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• Regulatory agency correspondence and reports pertaining to the subject site; and
• Pertinent federal and state regulatory databases and records.

The primary goal of the PANYNJ is to achieve improved environmental and sustainable
attributes in the design, construction and operation of the PreThrrSAlternative. To achieve this,
the PANYNJ has been and continues to investigate strategies that would primarily improve
energy efficiency in the Prthrred Alternative. The strategies would take into consideration not
just the Preferred Alternative, but also its effect on the surrounding area (i.e., regional and
neighborhood issues).

The analysis involves identifying infrastructure needs for the Preferred Alternative in
comparison to the pre-September 11, 2001 Terminal as well as the site existing with today's
temporary PATH station. The strategies include conservation and efficiency goals for water
usage, energy usage and sewage and solid waste generation. The strategies to improve the
environmental and sustainable attributes in the design, construction, and operation of the
Preferred Alternthy jyqffltl include:

A water management plan to reduce water usage and the load on the city's water supply
would be considered for the Proposed PATH Terminal utilizing the 1992 Energy Policy Act.
The water management plan would set baseline requirements for the buildings' water
fixtures. The goal of the water management plan would be a 30 percent reduction in the use
of potable water. This reduction would be applicable towards water supply and sewage
generation.

o A materials management plan would pertain to solid waste collection, recycling and
disposal. While there is no quantifiable measure at this time for solid waste in conjunction
with pre, post and the future PATH Terminal, it is anticipated that a reduction in solid waste
would occur as a result of the implementation of the materials management plan.

• An energy management plan aimed to reduce energy consumption by twenty percent below
the American Society of Heating, Refrigeration, and Air Conditioning Engineers 90.1/1999
Standard (ASHRAE). The energy management plan would incorporate the use of ENERGY
STAIR compliant appliances as well as a central chilling plant to achieve the reduction set.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

The Project Site is located in an area that has substantial infrastructure needs. The description of
the affected environment includes the following components: water supply, sanitary sewage and
stormwater disposal, solid waste, and energy under pre-September 11, 2001 conditions.

WATER SUPPLY

Three watersheds comprise New York City's water supply system: Croton, Delaware, and
Catskill. The water supply system extends as far north as the Catskill Mountains and delivers
approximately 1.4 billion gallons per day (gpd) of water to its customers located in the five
boroughs of New York City and Westchester County. Water from these watersheds is carried to
the city by means of a complex system including, reservoirs, aqueducts, and tunnels, and is
distributed throughout the city by a large network of piping.
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The Croton watershed collects water from Westchester and Putnam counties and delivers ft to
the Jerome Park Reservoir in the Bronx. From this point the New Croton Aqueduct distributes
the water to the Bronx and Manhattan via underground piping.

Water consumption in the five boroughs of New York City averages approximately 1.2 billion
gpd. Average consumption in Manhattan is estimated at 420 million gallons per day (mgd); peak
consumption is approximately 500 mgd. The Croton system has a lower pressure than the
Delaware and Catskill systems and supplies an average of 110 mgd, primarily to domestic users
in the areas of lower elevation. The Delaware and Catskill systems serve the fire hydrants and
domestic uses in areas where both systems exist, and average about 310 mgd.

In 1989, the City implemented a program that sought to reduce water use by utilizing a metering
program, and requiring that fixtures in existing and new buildings be of low-flow design (Local
Law No. 20, 1989). Further, the City approved a water-free program where, if 70 percent of
fixtures located in a facility were the type that automatically conserve water, a flat fee for water
use would be initiated. These programs as well as other measures were aimed at reducing water
consumption in the City.

Minimal water was used for the operation of the WTC PATH Terminal prior to September 11,
2001. Specifically, city water was used for maintenance purposes and to supply the bathroom
facilities located within the PATH Terminal. Additional water was drawn from the Hudson
River and used for the cooling system, which provided the WTC facility and PATH Terminal
with thermal comfort.

SANITARY SEWAGE AND STORM WA TEl? DISPOSAL

The Newton Creek Water Pollution Control Plant (NCWPCP) in Brooklyn services the Project
Site and surrounding area. The NCWPCP discharges its effluent into the East River. The effluent
discharged by the plant is regulated by a State Pollutant Discharge Elimination System permit,
which is issued by the New York State Department of Environmental Conservation (NYSDEC).
The NCWPCP has been designed to treat a monthly thy-weather flow of effluent of 310 mgd.
The current 12-month average flow is 221 mgd, which is well below the design capacity. The
average flow in the months prior to the events of September 11, 2001, was 218 mgd, also well
below the design capacity.

The NCWPCP was built in 1967 and, at that time, no specific requirements for the levels of
wastewater treatment were implemented. The NCWPCP was constructed with an aeration
system that removed 60 percent of biological oxygen demand and 70 percent of total suspended
solids. In 1974, the Federal Clean Water Act required a secondary wastewater treatment defined
to remove 85 percent of both biological oxygen demand and total suspended solids. As of
December 31, 2007, the City agreed to provide this full secondary wastewater treatment. In the
interim, modifications to the wastewater treatment system at the NCWPCP are ongoing until the
plant is upgraded to meet the secondary wastewater treatment facility requirements.

The Project Site and surrounding area is serviced by a combination of piping that collects
stormwater runoff and sewage together (i.e., combined sewers). This system collects flows along
Vesey, Church, Liberty, and Greenwich Streets and delivers them to the 78-inch diameter, South
Branch Interceptor that runs along Route 9A. The interceptor carries flows to a pump station
located at 14th Street and the Franklin Delano Roosevelt (FDR) Drive along the East River, and
is then delivered to the NCWPCP, which is located in Brooklyn. During periods of precipitation,
sewers carry both stormwater runoff and sewage to the NCWPCP. However, during times of dry
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periods, only sewage is transferred to the NCWPCP. When the combined sanitary sewage and
the stormwater runoff exceed the interceptor's capacities, the resultant excess is discharged to
the East River without benefit of treatment.

The former PATH Terminal included both public and private bathrooms and several utility
closets containing sinks. The wastewater produced in these areas was transferred to the sanitary
system servicing the WTC site. Further, the former PATH Terminal did not generate any
stormwater independent of the overall WTC complex or the PATH system.

SOLID WASTE

Solid waste generated in New York City is transferred to landfills located in surrounding states.
Solid waste is collected from commercial and manufacturing companies through the
transportation and collection services of private carters. Additionally, in 1989, the City passed a
law requiring residents and businesses to separate recyclable material from other solid wastes.
The law also mandates that 25 percent of the city's trash must be recycled rather than landfilled.

Solid waste produced within the former PATH Terminal resulted from trash receptacles located
within the Project Site. A limited number of small businesses (e.g. coffee and news stands)
located also contributed to the overall solid waste stream.

ENERGY

The New York State Conservation Construction Code was promulgated on January 1, 1979, and
governs the requirements of heating, ventilation, and air conditioning systems. The Code
requires that all new and recycled, public, and private buildings he designed to ensure the"
adequate resistance to heat loss and infiltration. Further, it provides requirements for the design
of electrical, mechanical, and lighting systems to be implemented within the building.

Con Edison supplies electricity to New York City and almost all of Westchester County.
Further, Con Edison supplies gas, electric, and steam energy to the WTC site. However, PATH
was serviced by Public Service Energy & Gas (PSE&G). PSE&G also supplied traction power
for PATH train operations with a substation located on the WTC site.

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

The September 11, 2001 attacks resulted in the collapse of the WTC complex, including the
majority of the sub-grade structures located beneath the buildings. The Project Site (PATH
Terminal portion of the Project Site) currently lies at a maximum depth of approximately 65 to
70 feet below street grade. The portions of the site that would contain the tracks, platforms,
mezzanine, and substation of the Preferred Alternative now house the temporary station and its
support facilities. The discussion of affected environment under pre-September 11, 2001,
includes information on the water supply, sanitary sewage and stormwater disposal, solid waste,
and energy required to operate the previous PATH Terminal. The following section discusses
the same topics with respect to the Project Site limits, including the temporary station.

WATER SUPPLY

City water service has only recently been required at the Project Site following the terrorist
attacks. The temporary PATH station currently has a minimal number of sanitary facilities and
an emergency fire protection system. Furthermore, the temporary station is an "open air" facility
and does not require the use of heating, ventilation and air conditioning systems (FIVAC),
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Overall, minimal quantities of city water are required in the operation of the temporary PATH
station.

SANITARY SEWA GE AND STORIv1WATER DISPOSAL

Currently, the Project Site is tied to the city's sanitary sewage system. Several sanitary facilities
are located at the temporary PATH station on the mezzanine and substation levels. Furthermore,
stormwater is collected for the entire site and pumped to the city sewer connection.

SOLID WASTE

The temporary PATH station generates minimal quantities of solid waste from operations. The
waste is collected in trash and recyclable receptacles located throughout the station. Given the
reduced passenger loads at the temporary PATH station, quantities of solid waste generated are
less than before September 11, 2001.

ENERGY

The temporary PATH station is "open air" with no cooling system. Although energy is needed
for lighting, heating systems in employee-based areas, and electrical equipment (i.e., escalators,
elevators, etc.), demand is less than prior to September 11, 2001, especially with consideration to
the more stringent standards and use of "green" measures set for current construction. Further,
similar to conditions before September 11, 2001, traction power for train operations is provided
by PSE&G with a reconstructed substation on the WTC site capable of supplying energy to the
station. The PANYNJ is currently working with Con Edison to provide a connection between the
WTC PATH substation and the New York City power grid. Although PSE&G can adequately
supply the PATH system, a connection with Con Edison would provide for redundancy allowing
for backup power in the event of a shortage or other emergency.

IL PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNA liVES

In 2006, development activities for the WTC Memorial and Redevelopment Plan will occur on
the WTC site, independent of the Preferred .Alternative. Reconstruction of 7 WTC and its
associated Con Edison substations will have been completed and may be used to power the
temporary station in conjunction with the existing power supply from PSE&CJ.

Construction of the Route 9A thuff-bypass alternative would encounter several utilities located
beneath the existing roadway. These include:

• A 66-inch city water line;
• A 78-inch city sewer main;
• A 48-inch city water main, and
• An 84-duct Verizon telephone utility.

These utilities would be relocated during construction. Other temporary relocation efforts may
also be required for some minor utility lines located in the vicinity of the Route 9A. The
relocation of utilities along Route 9A woiihl be undertaken by the New York State Department
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of Transportation	 SD.OT) as part of their reconstruction of Route 9A. Howe. if NYSDDT
pursues the no action or at- grade alternative for the _rccpp	 chonQf Route 94, these utilities
would remain in situ.

NO A CTION A L TERNA TIVE

Under the No Action Alternative, temporary PATH service would continue to operate to the
WTC site and there would be no construction activities with respect to Preferred Alternative.
Thus, this alternative would not result in adverse impacts to infrastructure and energy issues
during the construction period.

PREFERRED ALTERNATIVE

As described in Chapter 2, "Project Alternatives," the PreiixaLAlternjtthe would include
elements on the WTC site as well as connections beneath Route 9A to the World Financial
Center. The following description of potential impacts to infrastructure and energy during the
construction period addresses general issues for the construction of the entire Permanent WTC
PATH Terminal and then specifically describes potential conflicts with existing infrastructure
outside the limits of the WTC site.

Portions of the temporary PATH station would operate during the construction period. The
design of the Preferred_4lternqyq includes construction sequencing to ensure continuous PATH
system operation at the Project Site. For the purpose of the infrastructure assessment, it has been
assumed that the temporary WTC PATH station would use the utilities/infrastructure currently
in place until the completion of the ftefciteiA.1ternative. Therefore, changes in
infrastructure/utility requirements and systems for the Fxckrred Alternati y are addressed below
under the opening and design year. Therefore, utility usage associated with temporary station
operations during the construction period would be essentially the same as today.

Various construction activities on the WTC site would be occurring in conjunction with the
building of the PrefQrred Alternative. Overall, impacts to infrastructure for construction activities
are anticipated to be minimal and would be addressed by the firms retained to perform
construction activities. As described in Chapter 2, "Project Alternatives," and Chapter 3,
"Construction Methods and Materials," PANYNJ would incorporate specifications into contracts
to ensure that the following "green" and sustainable design strategies are met during the
construction period. All sustainable strategies investigated for implementation, and as noted in
this chapter exceed the expectations of the USGBC and the LEED Green Building Rating
System.

• PANYNJ would provide for a Construction Stormwater Pollution Prevention Plan to
conform to requirements of U.S. Environmental Protection Agency (EPA) 832/R-92-005.

• PANYNJ would investigate waste management strategies to reduce deposits to landfill. A
minimum goal of 50 percent (calculated by weight) of construction, demolition, and land
clearing debris would be recycled or salvaged.

Limited quantities of solid waste and sanitary sewage would be generated during construction.
Stormwater is not anticipated to increase substantially as a result of construction activities and
would continue to be addressed through previously described methods. Energy used to power
on-site construction equipment would be provided by the contractor or through agreements with
local power companies. Specifically, energy consumption would be a combination of; mobile
sources self-generating sources, and the New York City power grid.
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During construction of the Route 9A concourse, groundwater and stormwater may be
discharged. These waters would be treated (essentially requiring settling prior to discharge). This
portion of the project xy be undertaken hy NYSDOT as part of their proposed RoiThj9Ashc
bypass or bv.PANYNJtReuardles, as described in NYSDOT's 1994 Route 9A Reconstruction
Final Environmental Impact Statement, treated water would be cleaner than standard discharge
and would therefore not adversely affect the City's sanitary systems.

As described above, there ars numerousjrtiiities beneath Route 9A in the vici - Ihe WTC
&kJf.NYsDQT moves foard with the hort-bvnass alternative for the reconstn1ctiLLf
Route 9A, then the^

connection Jojhe Word FinimciaLCenter.

would not be disturbed.

There may be minor utility conflicts in the vicinity of PATH's connection to the Dey Street
Concourse of the Filton Street Trauit Center. These utilities would have to be either
temporarily supported or relocated during construction to maintain existing service and
minimize interference with the construction of the PATH Terminal. This work would be in
cooperation with MTA as part of their construction of the Fulton Street Transit Center.

Overall, the review of infrastructure during the construction period has identified potential
conflicts with existing utility lines at and along certain areas of the proposed concourses and
pedestrian egress routes. In those instances where existing utilities ucsai py_the samearefl&as
permanent elements of the Prefern&A1ternati ye. they would b_perpjanently_IglocaSOjiçr
conflicts would be addressed through temporary relocation and/or supporting utility lines. These
actions would be undertaken to avoid disruption/interruption of service to sites within the
vicinity of the Preferrcc Alternative. Furthermore, the relocation of any utility lines would be
performed in coordination with the New York City Department of Environmental Protection,
New York City Department of Transportation, NYSDOT, and the appropriate owner of that
utility line (i.e., Verizon, Con Edison, etc.). Relocation efforts would be performed to not
interrupt service to the surrounding area. Each utility interference would be assessed on an
individual basis and adjusted as to limit the impacts to the utility and to the service it renders.
Support of the utilities, if necessary, would be provided until the utility can be returned to its
original position or until a relocation path is determined,

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Development activities will continue to occur on the WTC site as part of the WTC Memorial
and Redevelopment plan. With respect to activities, current schedules for the project indicate
that any conflicts with utilities will be addressed prior to the opening year for the Preferred
AitLrnative.

NO ACTIONALTE]IWATJVE

Under the No Action Alternative, temporary PATH service would continue to operate to the
WTC site and would not change regional fuel consumption and energy demand. Therefore, this
alternative would not result in adverse impacts to infrastructure and energy issues in the opening
year.
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PREFERRED ALTERNATIVE

In the opening year, energy requirements for the Preferred Ajiernative would be consistent with
or less than the energy requirements under the pre-September 11, 2001 conditions. Construction
of the utility systems located in and servicing the WTC site would be completed. Additionally,
the use of proposed "green" measures, such as the reuse of stormwater, would reduce energy
demand as compared to a terminal without such measures.

Green Design

As described in Chapter 2, "Project Alternatives," PANYNJ would incorporate environmentally
friendly ("green") and sustainable development principals into the design, management, and
operation of the Permanent WTC PATH Terminal. These measures would reduce demand for
resources and infrastructure. They would also integrate many of the Terminal's energy needs
with those of the WTC site as a whole to result in a more efficient operation.

PANYNJ would prepare and implement a comprehensive resource management plan for the
integrated consideration of water, materials, and energy resources with the goal of identifying,
evaluating, and optimizing the use of all resources on the site. Specific measures to
accommodate this plan are described below. 	 -

Wafer Supply

The Preferred Alternative would demand potable water for restroom facilities, human
consumption, and station maintenance and cleaning. However. PANYNJ would Ampiquierit
strategies to reduce he Terminal's demand for notable water from the Cit y 's system. A
combinationoLsflteguiswmld be employed to rducedemand as described below.

• During the Project's desi gn nhase. PANYNJ would prQparaCQmpr&ensive Water
Mknage that naluates the use ofSom water, waste wate; and potable water,
Thi&ularn.oWd idfli&mneasure for the oMtrclamatioflof'astewatex..,Thifl4wQuid
mvestiate EPA's recommendations described in Executive Order 12123 (June 1999' and
other l3stManageinentPractic,

• PANYNJ would	 on River water for the coolin g af the Terminal's ilYAysm
would negate the need to draw notable water for this nurnose.

• PANYNJ would collect stormwater from surfaces of the TernünaUialI.and_gdiacentplaza±
accommodate a 2-vear/24-hour storm. The

collected water would he used roundflusjngauppjflcuthna]s and toilets within
I  Terminal: year-round washing of the adiacenLp1aza.an4_tdwallcs: irrigation of
pinntinga.in. summer months- and occaIns2nLluse for facade washiflg.

Sanitary Sewage and Storinwater Disposal

As before September 11, 2001, only a limited number of facilities would be located within the
Preferred Alternative that would generate sanitary sewage i.e. (public and private bathrooms,
small utility closets with sinks). Given the similar magnitude of sanitary sewage and stormwater
produced at the pre-September 11, 2001 terminal and the Preferred Alternative, no adverse
impacts would occur.

However. PANYNJ would nrovidc for the collection of stormwater framsijrfIc&nfthe
Terminal's Transit Hall and adjacent plaza for reuse on-site.urthermore, PANYNJ would filter
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thiwater to repyçQ ercentof the totalii p ndetjnlids flhc irnolementation ofihese
maaureswoWdr uce demand on th.c iw's sytem and treaLment facilities,.

Solid Waste

The_PrQ amount of soljthwaste the
temporary WiG PATH 

-
station resulting in equivalent/lesser quantifies of solid waste as

compared to pre-September 11, 2001, conditions.w 	 wouldsteto further
reduc

e
 solid waste throu2h an active. onje ecchi 	 rogram This would inchjde

centralize ables as

Energy

Energy requirements for the Preferre&Aitemative would require a 20 percent reduction in
demand, resulting in an energy demand equivalent to or less than the pre-September 11, 2001
terminal. Energy demands for the former PATH Terminal were met by PSE&G from a
substation on the WTC site. The PSE&G substation, which was destroyed on September 11,
2001, has been reconstructed to serve the temporary WTC PATH station. This substation would
be retained and would serve the Permanent Terminal. Redundancy with Con Edison would be
provided from substations beneath 7 WTC that are currently under construction.

The energy needs of the Preferred Alternative are anticipated to be the same or less than they
were prior to September 11, 2001. Technologies have become more energy efficient since the
original PATH station was constructed. The new technological advances would be implemented
during construction of the Jrefczrcd_Aiterpathe. Further, the Terminal would be constructed
within the footprint of the original PATH station, with the addition of QflQsxtrjtftp.
Moreover, the implementation of "green" measures including, but not limited to, energy-
efficient lighting, heating, and ventilation systems, etc., would contribute to the conservation of
energy and may lead to a decrease in the Project Site energy requirements. Further, an energy
budget for the first year of operation and annual updates on budgeting and performance for
energy resources for years thereafter would be examined for implementation. A building energy
modeling system would also be considered. This system would allow for comparison of
alternative strategies for energy efficiency and load reduction.

As_deseriLe&jxnt1ieCliav ter j'Project_Alternatjn the Terminal would eventuall y use
Hudson River water fr lecuo1jng_of its heating, ventibtion_and air eomljtiçnin	 {&C)
sythnheie eat the	 water intakes and .outfallsjs_an . pnomical and
encrgmcfficient methodto prpvide cooling rheenp>nentof tkcY ermancnt wIC_iIjj
Terminal. The intakep	 gfl4js and asso	 diels that existed pnoQçpçr
ft2OOemain_largdthtaetrtheore 	 e riverwateron averag provides lowcj
supply temperan thn other alternatives. Pis win	 —tra-rid
Process would be acJxi&Fjll tiverwate Qn1inredppesthe Terminal's deninjhe

me.ihod&

A number of sustthable des measure4 wouldjilsaieducc the Terminal's demand for energy.
IhcSndant use pfimtural light withinthe Terminal woul reduce .daytime demand forenergy.
Eurthermore, control and monitoring methods

reduce deman&These
contro_measures include:
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• KcQmnuterized. fully-inte grated Buildin g Management System (BMS) with ener gy a_and
fluid flow measurement capabilities for all majpençgy consumin g systems:

• _maintenance plan for onoin g measuLcment. venfication. and maintenance of equipment
efflcincics.ndicsmirees;

• Programmable controls for devices
• Aeanent monitoring systems to track energyperfonnance:
• Maintenance and rip ratigrialcontinuit y through manuals and staff education: and
• Continuous monitorin g equipment for aJpreaenfatiye sample_ofeqqjment(.gUj2hting

sYstcmx_m0QrsJAYQs.ajr distribution systems, and boilers):

PANYNJ wouicLakopigchaae_.&rtion of the Terminal's yer -from_asupplier that uses
renewable energy sources. A portion of the Terminal's mechanical area would alsabe.set aside
to accommodate future tech iogjesthat.would provide for efficient on-site. renewable energy.

WTC Site Infrastructure

As described jn.chapter_,_Cji1turnljKesources." the nroiect would include utility lines within
the PATH right-ofay beneath the Terminal's platforms. Additional infrastructure, such as the
existing , PATH substation and mechanical room&w.quWalso he locateiwithin the PATH iight
of-wWon western nortion of the WTC site. A.elevation 242 15.&SLbelnw.nIeLei),511
infrastructure associated with the PATH Terminal would be within PATH's ri ght-of-way. At
hither&ievations (Elevation 264 or above), it may be necessary to
coordination of infrastructure teen PATH .andAhcWTC Memorial and Redevelopment Plan.
Snch_work --
the nroiect's executed Memorandum of Areemcnt(sceAppendix B).

While maintain n the ability to advance the Permanent WTC PATH Terminal'sconstruction
independent of the WTC Memorial and Redevelopment Plan, PAKYNLcontinuesJo_cxpl.oie

nities forjoint infrastructure to serve both the PAJFffThmñnaitent&oftheiA]TC

centralized distribution systent_Joint
infrastructure would reduce infrastructure demand through efficiencies and economies of scale
that- would not be achieved on a romct-b -project basis.
infrastructure in conjunction with the WTC Memorial and Redevclonmcnt_Blap_jvould further
reduce the infrastructure and energy needs of the I_ctminaLas con,paredtoa wholly, _stand-alone
facility.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

All development efforts on the WTC site would be completed before the design year.
Furthermore, any utility conflicts, such as relocation or shoring, will be resolved prior to the
opening year. Although demand for infrastructure and energy will be greater following the full
reoccupation of the site than it is today, advances in building construction and the sustainable
design measures that will be implemented as part of the WTC Memorial and Redevelopment
Plan are expected to reduce levels of consumption as compared to pre-September 11, 2001
conditions.
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NO ACTIONALTERNATIVE

The No Action Alternative may result in the full disruption of PATH service to Lower
Manhattan by the design year. As described in Chapter 8, Section B, "Vehicular Traffic and
Parking," the absence of PATH service to Lower Manhattan would result in the diversion of
PATH riders to private automobiles, buses, and vans, resulting in approximately 1,200 new
vehicle trips in the AM peak hour. There may also be an increase in ferry ridership, which would
necessitate additional operation of vessels between New Jersey and New York. These vehicles
would require fuel and would therefore expend energy. Because these diverted trips would not
be anticipated if PATH were operational, they would Ase that wQuld not be
needed for the, Preferred Alternatiye.

PREFERRED ALTERNATIVE

Because the Terminal would be fully operational in both the openingdcsignynr, its
demand for infrastructure and energy would be cuilte similar.

Water Supply

As in the opening year, the Preferred Alternative would demand potable water for restroom
facilities, drinking, and station maintenance and cleaning. Thus, combined with implementation
of the previously discussed "green" measures would likely result in a reduced demand for water
supply from the City in the design year as compared to pre-September 11, 2001 conditions.

Sanitary Sewage and Storniwater Disposal

Minimal changes to sanitary sewage generation or disposal method are anticipated in the design
year. However, a complete system of storm drainage would be provided for surrounding plaza
and roof areas. Areas located below the levels of the city sewers would drain to sump pits, which
would be pumped to the storm sewers leaving the site. Drainage from the roof areas and waste
steam condensate would be piped to stormwater retention tanks. All water would be filtered and
pumped via non-potable piping for reuse at the site (water closets and urinals). Given the reuse
of stormwater at the site through the previously described means, a reduction in stormwater
disposal is anticipated for the city sewer system servicing the area in the design year. Thus, no
impacts are anticipated with regard to sanitary sewage and stormwater disposal in the design
year.

Solid Waste

An increase in ridership is anticipated between the opening year and the design year. As such,
the quantities of solid waste expected to be generated from the resultant ridership would slightly
increase. However, the implementation of "green" measures would reduce the overall amount of
solid waste produced and removed from the Terminal. Therefore, this alternative would not
result in impacts from solid waste generation in the design year.

Energy

Energy loads, including those needed for traction power, are expected to be similar to those in
the opening year and that which was demanded prior to September 11, 2001. Thus, with the
implementation of "green" measures, such as energy efficient lighting and renewable energy,
and the expectations of the Con Edison and PSE&G substations to supply energy at or above
previous quantities, the fully operating Permanent WTC PATH Terminal in the design year
would not adversely impact energy supply in the surrounding area.
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K MITIGATION

No additional mitigation would be required for infrastructure and energy for the elements of the
irfriiedAltexnatc due to the sustainable strategies that would be implemented in the design,
construction, and operation of the Preferred Alternative. These strategies would result in a
reduction of water usage of the City's water supply, solid waste production, sanitary sewage
production, and energy consumption.	 *
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Chapter 12:	 Contaminated Materials

A. INTRODUCTION

As previously described, the Project Site is located in an area that has a long development
history. The Project Site has undergone various phases of development, including a mixture of
residential and commercial (pre-1950s), increased commercial intermixed with limited
residential and light industrial (1950-1970s) and, ultimately, primarily commercial, combined
commercial/residential and community uses (post-1970s to current).

Given the former uses and sustained urban history of Lower Manhattan, the potential exists that
contaminated (or hazardous) materials may have been used in connection with development
and/or facility operations at and in the vicinity of the Project Site. Furthermore, based on the age
of the structures, building materials on the site are likely to have included asbestos (insulation,
roofing, etc.) and/or lead (paint). The presence of contaminated materials is not uncommon or
unexpected at urban sites and is generally regarded as a function of prior usage. The presence of
any contaminated materials would be addressed prior to or in conjunction with the development
of a Permanent World Trade Center (WTC) PATH Terminal and efforts would be undertaken by
conducting appropriate engineering and construction practices to eliminate worker and public
exposure to such materials. Further, the potential presence of contaminated materials at the
Project Site has been virtually eliminated as a result of the rescue and recovery effort undertaken
subsequent to the terrorist attacks of September 11, 2001.

This chapter documents the consideration and evaluation of contaminated materials impacts for
the Project Alternatives including an assessment of potential risks to public health, safety, and
the environment.

B. METHODOLOGY

This chapter describes the affected environment (i.e., baseline environmental conditions) of the
WTC site and areas that would be affected by the proposed off-site pedestrian connections as
related to contaminated materials. This chapter then provides an assessment/evaluation of
impacts associated with potential or identified contamination issues, particularly with regard to
construction. The objective of the assessment is to identify any contaminants, which would be
disturbed during construction or facility operation, and to fully assess any potential risks to
human health, safety, and the environment. As necessary, this chapter identifies measures that
would be undertaken to eliminate or mitigate the potential contaminated materials impacts.

Information gained through the performance of the following tasks was relied upon in the
preparation of the contaminated materials assessment:

Review of the physical setting of the proposed project;
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• Review of the historical uses within the Project Site limits, the WTC site, and at surrounding
areas using aerial photographs, Sanborn Fire Insurance Maps, United States Geological
Survey (USGS) topographic maps, and historical reports;

• Reconnaissance of the Project Site, WTC site, and surrounding areas;

• Review of regulatory agency correspondence and reports pertaining to the post-September
11, 2001 cleanup activities;

• Review of federal and state regulatory databases and records; and,

• Review of the New York City Building's Department Archives (file access provided on
November 21, 2003) including mapping and documentation of Battery Park City
development and maps presenting geologic cross sections of Route 9A and intersecting east-
to-west streets.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

The Project Site is located in an area that has a long history of various development and
transportation uses. '[he following description of the affected environment includes its geology
and landform, historical uses, and environmental conditions with respect to potential
contaminants prior to September 11, 2001.

GEOLOGY AND LANDFORM

Regional Geology

The Project Site and surrounding area are located within the Manhattan Prong of the New
England Upland Physiographic Province of the Northeastern United States. This vast province
includes all of New England as well as parts of New York, New Jersey, and Pennsylvania. The
Manhattan Prong is categorized as igneous and primarily metamorphosed bedrock. The early
development of this province occurred during the early Paleozoic Era ('-550 million years ago)
when sediments from structural ridges and volcanic islands eroded into the Appalachian
eugeosyncline. As eroded sediment accumulated in this trough-like depression, the overlying
weight caused the lower most sediment to compress, thus allowing more sediment to
accumulate. This process occurred repeatedly and allowed for enormous volumes of sediment to
accumulate. The compression forces generated by the weight of this overlying material
eventually resulted in the metamorphism of the deepest sediments. Further faulting and
deformation occurred during the late Taconic Orogeny or mountain building episode of the
Ordovician-early Silurian Periods (450-460 million years ago). Overlying layers of rock and
sediment were eroded as the region was slowly uplifted, exposing the highly fractured
metamorphic rocks below. These metamorphic rocks form the present day island of Manhattan.

Bedrock Geology

The total thickness of bedrock underlying the Project Site and surrounding area is estimated to
be approximately 1,600 feet. These formations are interpreted as large northeast/southwest-
oriented synclines and anticlines. The synclines are composed of the harder, more erosion-
resistant Manhattan schist and Fordham gneiss while the valleys are subsequently composed of
less resistant Inwood marble. The Manhattan schist (Lower Cambrian), which directly underlies
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the Project Site, is predominantly well-foliated sillimanite-muscovite-biotite-kyanite schist vith
inter-bedded black gneiss and amphibolite. At its thickest point, this formation is approximately
200 to 750 feet thick. Throughout the Manhattan schist are zones of non-foliated granitic
igneous rocks composed of quartz, feldspar, muscovite and biotite-mica. Extending into the
southeast corner of the subject site is a zone of igneous quartzite. This zone is believed to have
formed in place rather than being an intrusive feature. The Waloomsac Formation (Middle
Ordovician) underlies the Manhattan schist. This formation is approximately 250 to 750 feet in
thickness and is composed of primarily plagioclase-garnet-muscovite-biotite-quartz schist. The
Waloomsae Formation lays uncomformably above the Inwood marble (Ordovician to lower
Cambrian). The Inwood marble is composed primarily of un-foliated dolomitic marble and
ranges in thickness from 600 to 700 feet. The Fordham gneiss (Middle Proterozoic) underlies the
abovementioned formations and consists primarily of well-foliated quartz and orthoclase
feldspar.

Soil Characteristics

Soils overlying the bedrock at the surrounding area consist generally of glacial till, organic silts
associated with shallow marine environments, and non-native fill material. The Laurentide Ice
Sheet covered all of New York State during the Wisconsinan Stage and was completely retreated
from New York approximately 10,000 years ago. As the ice sheet retreated, glacial till was
deposited throughout New York, including Manhattan. Layers of gravel, sand, and silt are
present on site and become thicker to the west. These layers create a lateral burden on the slurry
wall that presently exists on site. Above the glacial till lays silts and clays associated with
shallow marine environments. Some time after 1609 but prior to 1900, the eastern bank of the
Hudson River was located where Greenwich Street is located today. Thus, the present location of
the Project Site was historically "under water" during the time of deposition. Fill material was
used to expand the western edge of Manhattan over 500 feet, including the Project Site and the
surrounding WTC site. Fill material used in the surrounding area is reported to have consisted of
a wide variety of material including dredged river sediment. During the development of the
WTC complex much of the soil including the fill material was removed from within the limits
currently occupied by the temporary WTC PATH station as part of the construction of the
subsurface elements. Prior to the construction of the WTC complex, soil at the Project Site is
reported to have consisted of 5 to 40 feet of glacial outwash and till covered by 10 to 30 feet of
organic marine sediment with 20 to 35 feet of fill material. Soil conditions on other portions of
the WTC site (i.e., the eastern portion) are reported to be similar to that which was formerly
located at the Project Site with respect to thickness and distribution. At this time, the PATH
Terminal portion of the Project Site is devoid of overburden soil as a result of the removal effort
performed subsequent to September 11, 2001.

Bedrock exists at 55 to 75 feet below surface grade at the Project Site and at 65-80 feet below
surface grade at the remaining portion of the WTC site. Further information on the affected
environment subsequent to September 11, 2001 is provided below. Conditions of the
surrounding area are expected to be similar to those at the Project and WTC sites.

The subgrade Route 9Aconncctionwc1uld bq located on the western edge of the bathtub at
Route 9A and would be constructed through three surficial soil deposits. Based on geologic
cross sections compiled at the former Battery Place to Harrison Street bulkheads, the uppermost
unit is composed of miscellaneous fill material including mixed clay, silt, sand, gravel, cinders
and occasional boulders (Moran et. al., 1942). Historical cross-sections as well as the National
Academy of Engineering refer to the deposits as "fill". This material is approximately 5-20 feet

J23



Permanent WTC PATH Terminal

in thickness (Tamaro, 2002). The second layer of sediment is up to 20 to 35 feet in thickness and
consists of native soft dark gray, organic clayey silts with trace fine sand (Moran et. al., 1942).
These deposits are associated with Hudson River channel deposits. The third layer of sediment
underlying this location is native medium compact to compacted gray silty fine to coarse sand,
with trace to some gravel. These deposits are also Hudson River channel deposits. It has been
documented by the National Academy of Engineering that a quartzite knoll intrudes on the basin
in the southwest corner of the site. The depth or size of outcrop in this area is unclear.

Ground Water

Due to the proximity of the Project Site to the Hudson River, uppermost ground water would be
expected to be present relatively near the surface. However, given the presence of the slurry
wall, ground water is precluded from entering the physical limits of the Project Site from
perimeter areas. Ground water below the Project Site, within the underlying bedrock, is
anticipated at approximately 100 feet below surface grade. Ground water at the surrounding
WTC site is reported to be variable and controlled by dewatering at the Hudson & Manhattan
Coffer Dam, located along Church Street between Vesey and Liberty Streets. The dewatering
was performed prior to September 11, 2001 to prevent ground water infiltration into the
subgrade structures and will be continued permanently. Ground water resources in Manhattan
are not used for potable purposes.

HISTORICAL USES

The identification of historical uses provides essential information with respect to the potential
for contaminated materials to be present at or in the vicinity of the Project Site as prior
operations/activities often include the use of hazardous materials and may result in impacts to
environmental media. Therefore, in conjunction with the environmental review process,
historical information sources were reviewed to establish existing site and area conditions. The
historical information sources used for this project included historical aerial photographs,
Sanborn Fire Insurance Maps, historical topographic, and United States Geologic Survey
(USGS) maps. Six historical aerial photographs (1943, 1953, 1966, 1976, 1985, and 1995), 156
Sanborn Maps (1894, 1922, 1923, 1928, 1950, 1977, 1978, 1979, 1980, 1981, 1983, 1985, 1987,
1988, 1991, 1992, 1993, 1994, 1995, and 1996) and five historical topographic maps (1900,
1947, 1955, 1967, and 1981) were reviewed to document historical uses of the Project Site and
surrounding area. In addition, historical Jersey City, New Jersey, USGS Topographic
Quadrangle Maps depicting the Project Site and the surrounding area were reviewed to obtain
additional information with regard to prior area usage. The Jersey City, New Jersey, USGS maps
arc based on surveys dated 1900, 1947, 1955, 1967, and 1981 photo-revised from 1967.

Overall, a review of the various historical information sources identifies primarily mixed
commercial uses as well as the presence of transportation elements such as the New York City
Transit (NYCT) 1 and 9 line and the Hudson and Manhattan (H&M) Railroad Terminal at the
Project Site prior to the development of the WTC complex. These data sources identify that
coastal features (i.e., the Hudson River) were formerly located in closer proximity to the Project
Site, thus providing the technical basis for the placement of fill at the Project Site in conjunction
with initial development. Generally, most of lower Manhattan was raised in grade and extended
westward by the emplacement of non-native fill material. Some time after 1609 but prior to
1900, the eastern bank of the Hudson River was located at the current location of Greenwich
Street. Various sources document that fill material consisted of a variety of materials ranging
from dredged sediment from the Hudson River to old shoes (Tamaro, 2002).
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The historical information sources identify the presence of a combination of multi-family
residential uses, commercial uses including retail shops, stores and restaurants, and Washington
Square, as well as some light industrial uses at the Project Site during the late 1800s and early
1900s. Mapping for this era identifies boilers and tanks at individual sites, primarily south of
Dcy Street. These sources reveal an increase in commercial usage with a corresponding decrease
in residential uses at the Project Site and during the 1940s and 1950s. In particular, a gasoline
station is identified at the northwestern portion and a gasoline filling station including several
aboveground storage tanks is identified at the southwestern portion of the Project Site during this
time period. Review of the historical information sources does not identify any major changes in
usage at the Project Site or the adjacent area to the cast until the development of the WTC site in
the mid- to late-1960s. Although contaminants associated with prior uses may have impacted
environmental media, construction of the WTC site included the razing of structures, removal of
most soil to bedrock, and installation of a concrete slab over much of the western portion of the
Project Site. As such, a low potential for residual contamination existed during the time frame of
the WTC site.

DOCUMENTED ENVIRONMENTAL CONTAMINA TION ISSUES

To fully characterize the affected environment of the Project Site and surrounding area, it is
necessary to determine if environmental contamination has been identified at the Project Site or
sites in the surrounding area. Therefore, an electronic file search of federal and state regulatory
environmental databases was obtained through a commercial source, Environmental Data
Resources (EDR). The report provided as a result of the search includes information related to
sites included on regulatory lists as well as a map identifying the location of the listed sites with
respect to the Project Site. A copy of the electronic file search is provided in Appendix F.
Review of the EDR Report did not reveal the inclusion of the PATH Terminal on any of the
reviewed regulatory databases. However, the Port Authority of New York and New Jersey
(PANYNJ) at the 1 WTC location is included on the New York State Department of
Environmental Conservation (NYSDEC) Underground Storage Tank (UST) database. The
listing identifies the former presence of a 55-gallon UST, which was removed by the PANYNJ.
The listing also provides information related to aboveground storage tanks (ASTs) located at the
WTC site. The listing identifies the presence of six ASTs containing petroleum products. The
listing does not identify any environmental contamination issues with regard to the presence or
use of these ASTs or the former UST. With regard to the surrounding area, a number of sites are
included in the NYSDEC UST List. The listings do not identify any environmental
contamination issues at area sites that have impacted the Project Site. However, the UST and
ASTs are no longer on the site and there is a low potential for residual contamination.

Review of the EDR Report identifies a number of WTC site tenants on regulatory lists
associated with the permitted use and storage of certain materials considered hazardous by the
EPA and/or the NYSDEC. The EDR Report also identifies that several sites within the
surrounding area that are also included in regulatory databases associated with the permitted use
and storage of hazardous materials. No contamination issues are identified with respect to these
listings. The WTC site is also included on the NYSDEC Spills List (NY SPILLS). Several
occurrences of minor petroleum product discharges are identified during the 1990s. The specific
locations of the spills within the WTC site are not identified in the database listings. It should be
noted that a representative of the NYSDEC has stated all open tank and spill matters associated
with the WTC have been closed. Confirmation of the case closure is forthcoming.
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Overall, review of environmental database information has not revealed environmental
contamination issues at the Project Site or issues within the surrounding area with the potential
to impact the Project Site.

The potential presence of hazardous materials subsequent to September 11, 2001, including
database listings on or after that date, is further described below.

HAZARDOUS MATERIAL STORAGE AREAS

The WTC site included areas used by the PANYNJ as well as numerous tenants. A Community
Right-To-Know (RTK) Survey was performed for the areas of the complex occupied or used for
storage of hazardous materials by the PANYNJ. Review of the Year 2000 RTK Survey did not
reveal the presence of hazardous materials used or stored in the former WTC PATH Terminal
located below the WTC site. According to information gained through the survey, maintenance
of the PATH trains servicing the WTC site was performed at the PATH Harrison Maintenance
Facility in New Jersey.

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

The terrorist attacks of September 11, 2001 resulted in the collapse of the WTC complex and the
majority of the subgrade structures located beneath the complex, including the PATH Terminal,
components of the PATH system, and associated concourse, egress routes, etc. The Project Site
(PATH Terminal portion of the Project Site) currently lies at approximately 65-70 feet below
street grade. No permanent buildings are located within the limits of the Project Site or the
adjacent eastern portion of the WTC site. The temporary PATH station is presently located at the
Project Site. The discussion of the affected environment pre-September 11, 2001 included
information pertaining to geology and landform, historical uses, and environmental conditions as
identified through a review of regulatory databases and other information sources. The
discussion of geology and landform and historical uses is not required for this further discussion
of the affected environment. However, this section provides information pertaining to hazardous
materials issues as a result of September 11, 2001 and the subsequent removal effort. Although
hazardous materials issues resulting from September 11, 2001 are provided in this section for
completeness, the subsequent recovery effort included the removal of all material, debris, and
soil from within the Project Site, thereby eliminating environmental contamination issues with
respect to the Project Site.

The collapse of the WTC site resulted in the identification of the following concerns with regard
to hazardous materials:

• Debris, including asbestos, LBP and PCBs, deposited on the site due to the collapse and
demolition of the buildings and structures located on the WTC site;

• Dielectric oils from transformers and cables feeding the WTC complex from the former 7
WTC building;

• Hazardous materials stored at the site and used by WTC site tenants; and

• Fill material reportedly located beneath the WTC complex buildings.

These issues are related to the entire WTC site and not specifically to the Project Site as defined
for this Environmental Impact Statement (EIS).
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As stated above, an electronic file search of regulatory databases was performed as part of the
contaminated materials assessment of the EIS process. The EDR Report provides information
pertaining to listings for both pre- and post-September 11, 2001 conditions. With respect to post-
September 11, 2001 conditions, the EDR Report identifies the inclusion of the WTC site in the
NYSDEC Spills List for September 11, 2001. The listings are consistent with the previously
described hazardous materials concerns and identify the discharge of dielectric fluid, asbestos,
and transformer oil. The presence of the documented materials has been addressed in
conjunction with the removal efforts performed at the Project Site. In addition, a few sites within
the surrounding area are listed with spills/discharges involving petroleum products, which
occurred on September 11, 2001 or shortly thereafter. Generally, these occurrences appear to be
associated with discharges of petroleum products from equipment and vehicles used in recovery
efforts. The listings do not identify a continuing environmental contamination issue with regard
to the occurrences and the NYSDEC reportedly closed the cases in December 2003.

Subsequent to the terrorist attacks, rescue, recovery, and removal efforts were undertaken from
September II, 2001 to June 30, 2002. Generally, the area defined as the Project Site was
excavated to the remaining bottom slab of the former structures. Soils near the projections of the
PATH tunnels were retained; however, the top 18 inches were removed and replaced with clean
fill. The eastern portion of the WTC site was excavated to depths ranging from street grade to 35
feet below street grade.

According to regulatory agencies overseeing the removal efforts, soils and hazardous materials
that may have been present in the western QQrtwnof th WTC site as a result of historical
operations and the terrorist attacks have been either removed or burned, or a combination of the
two. However, it has been acknowledged that soils located to the east of the NYCT's I and 9
line may contain residual contamination from historical operations and the terrorist attacks. This
area is being addressed pursuant to a separate development action as part of the World Trade
Center Memorial and Redevelopment Plan Generic Rnviron,nental Impact Statement (GElS). No
changes have been identified with regard to the other pedestrian egress routes that extend from
the PATH Terminal and which have been included as part of the Project Site. These additional
areas have not been identified as having been impacted by hazardous materials with respect to
the terrorist attacks.

Materials formerly present on the Project Site were subjected to the fallout (dust and debris)
generated from terrorist attacks. Analytical results presented by the U.S. Environmental
Protection Agency (EPA) indicated that the dust and debris resulting from the attacks potentially
contained contaminants such as asbestos, dioxins, polychlorinated biphenyls (PCBs) and certain
metals (EPA 2002 and 2003 Reports). However, as noted above, removal efforts that occurred
during the nine months following the terrorist attacks resulted in the excavation/removal of the
materials located within the limits of the Project Site as well as from area locations. As part of
the World Trade Center Memorial and Redevelopment Plan GElS, the Lower Manhattan
Development Corporation (LMDC) performed a Hazardous Materials Screening Study, which
included the conductance of soil and ground water sampling and analysis. The sampling was
performed at locations at the eastern portion of the WTC site as well as at locations beyond the
limits of the WTC site.

The results of the sampling are detailed in the WTC Memorial and Redevelopment Plan GElS.
Briefly, the soil sampling program revealed the presence of relatively few contaminants at
concentrations above regulatory thresholds. In fact, the sampling revealed the presence of only
metals at concentrations in excess of regulatory guidelines. Beryllium, chromium, copper,
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magnesium, lead, mercury, nickel, selenium, and zinc were detected at elevated concentrations
in surficial soils collected from the eastern portion of the WTC Site as well as from soil present
at the former grade at 140 Liberty Street and at intersection of Washington and Albany Streets.
The metals detected at elevated concentrations are considered typical fill contaminants and
consistent with background conditions at urban sites. EPA air monitoring data revealed that
beryllium, mercury, and selenium were not detected in samples collected in the vicinity of WTC
Site subsequent to September 11, 2001. Chromium, copper, magnesium, nickel, selenium, and
zinc were detected, but at low concentrations. The EPA detected elevated concentrations of lead
in air, but the concentrations fell below the EPA's benchmark within one month of September
11, 2001. Although elevated concentrations of these metals may be present in surficial and
subsurface soils, their absence or low concentrations in the air subsequent to September 11, 2001
indicate that they are not an ongoing source of exposure. The lateral and vertical distribution of
these metals throughout the Project Site indicates that they are not likely to be associated with
historic releases; rather that these metals' concentrations are representative of background
conditions in the vicinity of the Project Site.

Elevated concentrations of arsenic, chromium, lead, manganese, mercury, nickel, and selenium
were detected in samples collected from the surfaces of existing structures located along the
perimeter of the eastern portion of the WTC Site. The concentrations of these metals exceed the
EPA's benchmarks for residences. Based on their distribution and concentrations, it is likely that
these samples reflect material deposited as a result of September 11, 2001. Trace concentrations
of dioxin were detected in surficial soil samples and in samples collected from the surfaces of
existing structures, significantly below EPA remediation criterion.

Soil sampling did reveal trace concentrations of asbestos in surficial soil collected from the
eastern portion of the WTC site. However, the concentrations detected are considered typical
background conditions in urban settings such as the Project Site. Further, EPA air monitoring
performed at and in the vicinity of the WTC site has not revealed concentrations of airborne
asbestos above screening level. In fact, asbestos has not been detected in the vast majority of air
samples.

Similar to the soil results, the ground water sampling revealed the presence of relatively few
contaminants. Specifically, ground water sampling revealed the presence of only a single volatile
organic compound (VOC) at a concentration marginally above the NYSDEC GA standards in
one sample from the eastern portion of the WTC site, but were below NYCDEP sewer discharge
requirements. Chloroform was detected in a single sample collected from the eastern portion of
the WTC site. The presence of chloroform in ground water is likely to be associated with the
usage of buried/subsurface water lines holding and transferring chlorinated water; chloroform is
a byproduct of the chlorinating process. In addition, chloroform, toluene, and benzene were
detected at concentrations above NYSDEC regulatory standards for potable water in a sample
collected from the intersection of Washington and Albany Streets, south of the WTC site. The
presence of toluene and benzene may be the result of a petroleum discharge unlikely to be
related to the Project Site, and the presence of chloroform is likely to be attributable to the
extensive subsurface water lines in this portion of Manhattan.
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D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2006)

FUTURE COMMON TO ALL ALTERNATIVES

The Future Common to.:. All Alternatiyes considers acjpnsjindejcentherichare
indenendentof the Preferred Alternative, No QQu1aminatenhjin mterjajsor environmental

effort. Thereibre. development 	 west "bathtub"	 Memorj1
and Re4evçjiuent Plan would not encounter hazardous materit

As described QyppjQnsj)f the WTC site east of the 1 and 9 line ha y epntcitiaI for
residual contamination since debris and structures remain in this area. Similar to efforts
associated wjtkthe Preferred Alternatie, LMDC w.ilj=ppne a Health and tyJ1njJaS)
that includes remedial measures for the excavatiomand removal of these materials--in association
with_their demolition andsubseg pent construction efforts.

There is also the notential for contamination within the limits of the RoutAPnihjch
also includes_the_arQa_pf PATH's p.ropj d_east eat connection to the World FinanciaLCenter
and the north and south ventilation stuicuires, The New York State De partment of

ansportationwill also,pçpare a Hea ith and Safety PI!BAFJASP') foflb	 96 Projedflhet
wouldJnchieIispçciQcrsures to remove and _thspg çf_ y contaminated soils or
groundwa .encountexc i in	 stmppp. If NYSDOT
for the Rnute_9A_Project,_theIJASP would include threaof TH's east-west connection
beneath Route 9A and ihenortha dsouth ventilation structures..

Oyerall, construction activities at the Pro tSitearng_ajcipatedto create or ec,acerbaje
existina contaminated material conditions at other arsaoroiect sites,__Funher. no major
contamination issues have been identiflSsplafln& development or redevelopment sites in the

area sites
are unlikely	 selyJan" ro'ectsile

	

w	 laminated materials.

NO A CTJONALTER NA TI VE

Under the No Action Alternative for the construction period, no construction activities would be
occurring with respect to the Perinanc t_WILC_YATI-1 Terminal. However, development
activities would continue to occur at surrounding areas including the WTC site (WTC Memorial
and Redevelopment Plan). Given the developed nature of the surrounding area, it is unlikely that
development efforts at area sites would cause any contaminated materials issues at the Project
Site, This conclusion assumes that all area development projects would use appropriate
construction methods and remediation. With respect to activities assumed to occur in the
redevelopment of the overall WTC site, the potential exists for any contaminants in soil
remaining at that location to impact the Project Site. However, recent studies conducted for the
World Trade Center Memorial and Redevelopment Plan GElS did not reveal major contaminant
issues at that site. Additional actions for that project would include further evaluation of soil
quality and the removal and appropriate disposal of soil. Therefore, no adverse impacts with
respect to contaminated materials are anticipated under the No Action Alternative,
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PREFERRED ALTERNA JiVE

The construction of the Brkrncd Alternative would result in minimal changes to existing
environmental media within the "west bathtub" of the WIC site. As previously described, all
debris from the September 11, 2001 attacks on the WTC site and most soil present at this portion
of the site were removed during recovery efforts. Soils near the projections of the PATH tunnels
were retained; however, the top 18 inches were removed and replaced with clean fill.

Portions of the basement wall within the WTC site were damaged during the attacks. As a result,
PANYNJ has installed pumps to discharge any ground water that leaks into the site in addition
to collected stormwater. A& part PANYNJ would repair_portions of the basement
walls see_Chapter 2, "Project A1tcmatiyeD± The rehabilitated basement walls would essentially
eliminate the invasion of overburden ground water through the wall into the WTC site.

The Preferred Alternative includes the construction of pedestrian egress from the Terminal to
street level at several locations as well as two ventilation structures within the median of Rout
9A. The construction would include excavating/tunneling to the eastern portion of the WTC site
beneath the existing I and 9 subway tracks as well as similar activities at perimeter locations
along Route 9A.

There is potential that excavation/tunneling activities associated with the proposed egress routes
on the eastern portion ofthe WTC site may encounter fill material, which could include
contaminants and/or contaminated ground water. Given the urban nature of the project site and
the perimeter areas, the presence of fill material containing low levels of contaminants is
expected and, if identified, will be addressed in conjunction with the proposed project. Similar
actions will be undertaken with respect to ground water. Actual construction activities at the
Project Site will be performed using appropriate construction and engineering practices, which
include awareness of contaminant issues.

The potential also exists that excavation/tunneling activities associated with the proposed Route
9A connection and the_north and south tthtii*uctures may encounter fill material, which
could include contaminants and/or contaminated ground water. The 1994 Route 9A
Reconstruction Final Environmental Impact Statement showed testing results for the Route 9A
alignment, including the area that would contain the_venti1ation structures and the proposed
pedestrian connection. These results showed elevated levels of polycyclic aromatic
hydrocarbons (PAils) and metals at a depth of approximately 24 feet below the surface of Route
9A, and such contaminants are typical of fill soils in New York City.

Regardless of contaminant concentrations, construction activities would be performed using
appropriate construction and engineering practices, which include awareness of contaminant
issues. In addition, prior to the initiation of the construction activities at the perimeter areas, a
site-specific HASP would be prepared and implemented to protect the general public and
workers from exposure to contaminants present in air, soil, ground water, building materials, and
buried structures (utilities) encountered at the site. The HASP would include worker training and
required safety courses, monitoring requirements, use of personal protection equipment (PPE),
contaminant action levels, and air monitoring equipment. Further, the HASP would address
preventative measures to narrow down or eliminate potential exposure pathways and corrective
actions if exposure occurs. If contaminant concentrations are exceeded during the construction
phase, then all activities would cease and the appropriate remedial actions would be undertaken
to address the issue at hand as noted in the HASP.
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As part of the HASP, management plans for soil, dqj ground water, asbestos, and PCBs would
be implemented. The management plans would contain the methods to be used in handling,
staging, disposal, transportation, and decontamination of equipment and personnel in accordance
with local, state, and federal regulations. Further, the management plans would contain a list of
licensed waste haulers and disposal facilities that 2ui4g1l accept hazardous materials that
may-remain smikfnjectSüc.

The potential hazardous materials on the Project Site are typical for urban sites in New York
City. Some of the federal, state, and local regulations that govern their proper handling, removal,
and disposal include:

• U.S. EPA, Identification and Listing of Hazardous Waste (40 CFR Part 261);

• U.S. EPA, Standards Applicable to Generators of Hazardous Waste (40 CFR Part 262);

• U.S. EPA, Standards Applicable to Transporters of Hazardous Waste (40 CFR Part 263);

• U.S. EPA, Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities (40 CRF Part 264);

• U.S. EPA, Interim Status Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities (40 CFR Part 265);

• U.S. EPA, Standards for the Management of Specific Hazardous Wastes and Specific Types
of Hazardous Waste Management Facilities (40 CFR Part 266);

• U.S. EPA, Land Disposal Restrictions (40 CFR Part 268);

• New York State Solid and Hazardous Waste Regulations (6 NYCRR Part 360) for
remediation of soils that have elevated levels of metals as well as residual asbestos on the
site.

• Procedures in Petroleum Cleanup and Removal (6 NYCRR Part 613 and 6 NYCRR Part
611) for removal of any storage tanks;

• Spill Technology and Rcmediation Series (STARS) Memo #1 for removal and disposal of
petroleum contaminated soil; and

• Technical and Operations Guidance Series (TOGs) for removed of petroleum contaminated
groundwater.

The Project's HASP would include procedures for the handling and disposal of any encountered
materials in accordance with these regulations and with other guidance and protocols of EPA,
NYSDEC, and the New York City Department of Environmental Protection.

Construction activities performed at the site are likely to include the use of petroleum products
associated with equipment and machinery operations. All materials would be maintained in
accordance with project health and safety plans and in conformance with the local, state, and
federal regulations noted Adherence to applicable regulation and appropriate construction
practices would avoid impacts to human health and the environment. The types of petroleum
materials are similar to those used to fuel roadway vehicles present on a daily basis throughout
the surrounding area. As such, it is not anticipated that the use of such materials would have a
deleterious impact on the surrounding environment.
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Overall, no contaminated materials issues are anticipated for this alternative during the
construction period.

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Construction activities will continue in Lower Manhattan in the opening year, including the
development of the WTC site as part of the WTC Memorial and Redevelopment Plan. However
these area redevelopments are not anticipated to result in any contaminated materials impacts, as
described in the "Construction Period" section above.

NO ACTIONALTERNA TIVE

In the opening year, the temporary WTC PATFI station would continue to operate in its current
location. As stated above, development activities would continue in surrounding areas including
the WTC site. It is unlikely that further development efforts would cause any contaminated
materials issues at the Project Site based on the conclusion that all area projects would use
appropriate construction methods and remediation. Therefore, no adverse impacts with respect to
contaminated materials are anticipated with the No Action Alternative in the opening year.

PREFERRED ALTERNATIVE

Construction activities associated with the Preferred Alternative would be concluded by the
opening year. Thus, no disturbance of environmental media would be anticipated under this
scenario. If any contaminated materials were encountered during construction, such materials
would have been removed or isolated in accordance with applicable regulations prior to and/or
during the construction phase, and no potential would exist for workers or the public to contact
same.

Operation of the PATH train system would include the use of limited quantities of hazardous
materials and petroleum products. However, these materials are used for the current system and,
as previously stated; such materials are not stored and would not e stored on the WTC site. The
PANYNJ has not proposed any changes in materials handling for the PATFI system; thus,
hazardous materials storage would remain off-site. Although the general maintenance and
cleaning,of PAIR trains would continue to occur at PATH's facilities in Jerse y Ciivand
HWTiSQU, iimitc&em.ergcncy maintdnaneQ.rnav occur at the WTCTerminal when trains must b
pulled outof service, The PANYNJ has established a series of standard operating procedures,
which include measures to be undertaken in the event of a discharge of hazardous materials or
petroleum products. These procedures would continue to apply in the opening year, including
future actions at the Project Site.

Thus, no adverse impacts with respect to contaminated materials are anticipated for ihePxelcrrd
Alicinathe in the opening year.

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

Redevelopment performed at area sites in the time period between the opening year and the
design year is not anticipated to result in any contaminated materials issues.
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NOACTIONALTERNATIVE

The No Action Alternative would not include the presence of a Permanent WTC PATH
Terminal in the design year. Furthermore, the temporary WTC PATH station would not be in
operation. All other portions of the WTC site redevelopment would be complete. With respect to
these activities, any remaining contamination on the site would have been removed during the
construction period. Therefore, no contaminated materials issues are anticipated under the No
Action Alternative in the design year.

EREEERRED ALTERNATIVE

With respect to contaminated materials, the impact analysis for the Preferred Alternative for the
design year is identical to that presented for the opening year. 'thus, no adverse impacts with
respect to contaminated materials are anticipated for this alternative in the design year.

E. MITIGATION

No adverse impacts with respect to contaminated materials are anticipated for the Preferred
Alternative in the construction period, opening year, or design year. However, as previously
stated, construction activities will be performed using appropriate construction and engineering
practices, which include awareness of contaminant issue. In addition, prior to the initiation of
the construction activities at the perimeter areas, a site-specific HASP will be prepared and
implemented to protect the general public and workers from exposure to contaminants present in
air, soil, ground water, building materials, and buried structures (utilities) encountered at the site.
The HASP will include worker training and required safety courses, monitoring requirements,
use of personal protective equipment (PPE), contaminant action levels, and air monitoring
equipment. Further, the HASP will address preventative measures to eliminate or minimize
potential exposure pathways.

The HASP will be required as part of contract documents and will he in conformance with the
above described goals/objectives and will include elements outlined in the following framework:

• Identification of potential contaminants and, as necessary, development of a soil or ground
water sampling plan to determine contaminant concentrations in environmental media;

• Identification of thresholds or action levels for contaminants and development of procedures
for modification or cessation of work activities based on field screening result;

• Worker health and safety training including the identification of a project health and safety
officer who will be responsible for overall oversight and will maintain all appropriate
documentation of safe working conditions and permits/approvals for the management of
construction related wastes and residuals;

• Development and implementation of field screening for contaminant detection and worker
health and safety;

• Identification of PPE to be used (worn) during specified phases of construction;

• Development and implementation of a Soil Management Plan identifying the methods to be
used in handling, staging, disposal, transportation, and decontamination of equipment and
personnel in accordance with local, state, and federal regulations;
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• Development and implementation of a Ground Water Management Plan to address
dewatering actions from ground water infiltration and overland stormwater and the methods
to be used in handling, staging, disposal, transportation, and decontamination of equipment
and personnel in accordance with local, state, and federal regulations;

• Development and implementation of a Dust Management Plan to address dust generated
through excavation or general construction activities;

• Development and implementation of management plans to address PCBs and asbestos; and,

• Identification of proposed licensed waste haulers and disposal/recycling facilities; for the
transportation and disposal/recycling of waste materials generated from the project.

The project specific HASP will be in accordance with all applicable local, state, and federal
regulations and will document that safe conditions relative to onsite workers and the public are
maintained throughout the project.	 *

12J4



Chapter 13:	 Natural and Water Resources

A. INTRODUCTION

This chapter assesses the potential impacts to terrestrial and aquatic natural resources from the
construction and operation of the Preferred Altemati ye. With the exception of the terminal
building, street-level entrances mergncysgss and ventilation structures, elements of the
Rrefencd Alternative would be below ground.

The street-level terminal building would be located on the western side of Church Street
between Dey and Fulton Streets (see Chapter 7, "Urban Design and Visual Resources"). As
currently proposed, the above-ground terminal would comprise of an oblong glass and steel
shell, the roof of which would contain two counterpoised glass wings that would rise more than
100 feet into the air and extend the length of the building (about 350 feet). The structure would
allow natural light to illuminate the terminal concourse. The ceiling of the aboveground building
may have the capacity to open up to the sky, between the two wing-like structures. It would not
be higher than the towers proposed as part of the WTC Memorial and Redevelopment Plan that
would be constructed near it. The perimeter of the street-level terminal would be landscaped.

ThIerminal would-include street-level access from other locations within the WTC site. These
entrances wQuIdbelocated within the oronosed offices towers and other structures associated
with the WTC Memorial anedevelopment Plan. An additional entrance would be nrovided
west.. pfRoute 9A in front of the Winter Garden. Two ventilation structures with emer2encv
egress would b ieteLwithin the median of Route 9A. Two additional emerencv egress
stairways from the PATH platforms and mezzaninQwouldhe located within the WTC site west
of the j and 9 line.

The PrQfraed Aikxnnliie would not involve any in-water construction in the Hudson River nor
would it involve construction within a wetland. }Iow yer. the Terminal would tie into the re-
establishment of the river _c pJjngsyçm on the WTC site once it becomes available. Thc_re
cafablishment_ofijic river water coolin g system is being undertaken asasenarateac tion;
therefore. as described in chapte'Proiect Altematiy.s." the Permanent WTC_YAJJ-I
Terminal wou1dpjoyjdtenntive cooling methods .ux411 the river watQr_copJmgflstcjnjsfllly
operational. Additionally, the implementation of "green" design, "green" construction, and
sustainable design principles described in Chapter 2, "Project Alternatives," would reduce the
potential for adverse environmental impacts from the Preferred ALternative. Measures include,
but are not limited to, energy-efficient lighting, heating and ventilation systems, and
development of a Comprehensive Energy Management Plan, Comprehensive Resource
Management Plan, and Water Management Plan, described in Chapter Il, "Infrastructure and
Energy." These measures would contribute to the conservation of energy and water resources,
thereby reducing potential environmental impacts associated with power generation on a
regional scale, and possibly resulting in a decrease in the cooling water needs for the Preferred
Alternative.
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B. METHODOLOGY

DATA SOURCES

Natural resources within the affected environment (Project Site and the Hudson River in the
vicinity of the WTC intake) are described for two baseline conditions: pre-September 11, 2001;
and changes to the affected environment since September 11, 2001. The description of natural
resources for these two baseline conditions was developed on the basis of:

• Existing information identified in literature and obtained from governmental and non-
governmental agencies such as: Port Authority of New York and New Jersey (PANYNJ),
NYSDEC, New York City Department of Environmental Protection (NYCDEP) Harbor
Water Quality Surveys (NYCDEP 1998, 2000, 2001, 2002, 2003a and b), U.S.
Environmental Protection Agency (EPA) (e.g., Regional Environmental Monitoring and
Assessment Program (R-EMAP) (Adams et al. 1998)), U.S. Army Corps of Engineers
(ACE), Federal Emergency Management Agency (FEMA) flood insurance rate maps, and
the Interstate Environmental Commission (IEC).

• Observations made at the Project Site.

Responses to requests for information on rare, threatened or endangered species within V2

mile surrounding the site of the PreJeac&Aitemathj and the WTC cooling water intake.
These requests were submitted to the U.S. Fish and Wildlife Service (USFWS), National
Marine Fisheries Service (NMFS), and the New York Natural Heritage Program (NYNFIP).
NYN}TP, a joint venture of NYSDEC and The Nature Conservancy since 1985, maintains an
ongoing, systematic, scientific inventory on rare plants and animals native to New York
State. NYSDEC maintains the NYNHP files. The NYNIIP database is updated continuously
to incorporate new records and changes in the status of rare plants or animals. In addition to
the state program, the USFWS maintains information for federally listed threatened or
endangered freshwater and terrestrial plants and animals, and the NIMFS for federally listed
threatened or endangered marine organisms.

ItFJGULATORY FRAMEWORK

The following sections briefly describe the federal and state laws and associated regulations and
regulatory programs that may apply to the Preferred Alternative with respect to terrestrial
resources, water quality, and aquatic resources that are found within the vicinity of the WTC site
and the WTC intake and outfalls. The regulations apply to certain activities in coastal areas and
surface waters, and to the protection of species of special concern.

FEDERAL

The Clean Water Act (33 USC 1251 to 1387)

The objective of the Clean Water Act, also known as the Federal Water Pollution Control Act, is
to restore and maintain the chemical, physical, and biological integrity of U.S. waters. It
regulates point sources of water pollution such as discharges of municipal sewage and industrial
wastewater, and non-point source pollution such as runoff from streets, agricultural fields,
construction sites and mining that enter waterbodies, from other than the end of a pipe. Section
402 of the Clean Water Act establishes the National Pollutant Discharge Elimination System
(NIPI)ES) which governs the review and issuance of permits for the discharge of pollutants to
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surface waters. Section 402 also allows the EPA to delegate authority to states to carry out the
NPDES program once they have met the specified requirements. New York has been delegated
authority to implement NPDES, which it does through the State Pollutant Discharge Elimination
System (SPDES), as discussed below in the section on New York regulations.

In addition, any applicant for a federal permit or license for an activity that may result in a
discharge to navigable waters must provide to the federal agency issuing a permit a certificate,
either from the state where the discharge will occur or from an interstate water pollution control
agency, that the discharge will comply with Sections 301, 302, 303, 306, 307, and 316 (b) of the
Clean Water Act. Applicants for discharges to navigable waters in New York must obtain a
Water Quality Certificate from NYSDEC.

Coastal Zone Management Act of 1972 (16 Usc §j 1451 to 1465)

The Coastal Zone Management Act of 1972 established a voluntary participation program to
encourage coastal states to develop programs to manage development within the state's
designated coastal areas to reduce conflicts between coastal development and protection of
resources within the coastal area. Federal permits issued in New York must be accompanied by a
Coastal Zone Consistency Determination that evaluates consistency with New York's federally
approved coastal zone management program.

Executive Order 11988, Floodplain Management

Executive order 11988 states that, "each agency shall provide leadership and shall take action to
reduce the risk of flood loss, to minimize the impact of floods on human safety, health and
welfare, and to restore and preserve the natural and beneficial values served by floodplains in
carrying out its responsibilities."

Magnuson-Stevens Act (16 USC § 1801 to 1883)

Section 305(b)(2)-(4) of the Magnuson-Stevens Act outlines the process for the NMFS and the
Regional Fishery Management Councils (in this case, the Mid-Atlantic Fishery Management
Council) to comment on activities proposed by federal agencies (issuing permits or funding
projects) that may adversely impact areas designated as essential fish habitat (EFH). EFI-1 is
defined as those waters and substrate necessary to fish for spawning, breeding, feeding, or
growth to maturity (16 USC § 1802(10)).

Endangered Species Act of 1973 (FL 93-205, , 16 USC 1531 to 1544)

The Endangered Species Act of 1973 recognized that endangered species of wildlife and plants
are of aesthetic, ecological, educational, historical, recreational, and scientific value to the nation
and its people. The Act prohibits the importation, exportation, take, possession, and other
activities involving illegally taken species covered under the Act, and interstate or foreign
commercial activities. The Act also provides for the protection of critical habitats on which
endangered or threatened species depend for survival. USFWS (non-marine plants and animals)
and NMFS (marine plants and animals) are responsible for administering the Act. Section 7(a) of
the Act requires federal agencies to consult with the Secretary of the Interior (through USFWS
and/or N1vIFS) before project implementation to ensure that the proposed action will not
jeopardize a species, or destroy or adversely modify the designated critical habitat of the species.
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Migratory Bird Treaty Act (16 Usc §?703 to 712)

The Migratory Bird Treaty Act implements the United States' commitment to four bilateral
treaties, or conventions, for the protection of a shared migratory bird resource. Each of the
treaties protects selected species of birds and specifies basic closed and open seasons for hunting
game birds. The Act makes it illegal for anyone to take, possess, import, export, transport, sell,
purchase, barter, or offer for sale, purchase or barter, any migratory bird, or the parts, nests, or
eggs of such a bird except under the terms of a valid permit issued pursuant to federal
regulations. Title 50, Section 10. 13, of the Code of Federal Regulations (50 CFR 10.13) lists the
bird species protected under the Act.

STATE

State Pollutant Discharge Elimination System (S'PDES,), Article 17 Title 8, EGL, Implementing
Regulations 6 NYCRR Parts 750, 751, 752, 753, 754, 755, 756, 757.

Title 8 of Article 17, ECL, Water Pollution Control, was enacted to protect and maintain surface
and ground water resources and authorized the creation of the State Pollutant Discharge
Elimination System (SPDES) to regulate discharges to the state's waters. The following
activities require SPDES permits: constructing or using an outlet or discharge pipe (point source)
that discharges wastewater into surface or ground waters of the State; constructing or operating a
disposal system (sewage treatment plant); or discharge of stormwater. Construction activities
that disturb one acre or more must obtain an SPDES permit.

SPDES addresses thermal discharges in ECL §15-0313 and 17-0301, and the implementing
regulations in 6 NYCRR Parts 704 and 750. Title 3 (Powers and Duties) of Article 15 (Water
Resources), ECL, and Title 3 (Jurisdiction of the NYSDEC Authority, Powers and Duties) of
Article 17 (Water Pollution Control), ECL, authorizes NYSDEC to establish water quality
standards for thermal discharges to the waters of New York State, as implemented in 6 NYCRR
Chapter X (Division of Water Resources) Part 704 (Criteria Governing Thermal Discharges) and
Part 750 (SPDES). The thermal discharge criteria established in 6 NYCRR Part 704 include
general criteria for waters receiving thermal discharges; special criteria specific to different
types of State waters receiving thermal discharges; mixing zone criteria; and the requirement
that the location, design, construction and capacity of cooling water intake structures for a point
source thermal discharge reflect the best technology available for minimizing adverse
environmental impact.

Waterfront Revitalization of Coastal Areas and Inland Waterways Act (Executive Law Sections
910-921).

Under this Act, the New York State Department of State (NYSDOS) is responsible for
administering the Coastal Management Program (CMP). The Act also authorizes the State to
encourage local governments to adopt Waterfront Revitalization Programs (WRP) that
incorporate the State's policies. New York City has a WRP administered by the Department of
City Planning,

Floodplain Management c;'itei-iafoi' State Projects (6 NYCRR 502)

Under 6 NYCRR 502, all state agencies are to ensure that the use of state lands, and the siting,
construction, administration and disposition of state-owned and state-financed projects involving
any change to improved or unimproved real estate are conducted in ways that will minimize
flood hazards and losses. Projects are to consider alternative sites on which the project could be
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located outside the 100-year floodplain. Projects to be located within the floodplain are lobe
designed and constructed consistent with the need to minimize flood damage within the 100-year
floodplain and include adequate drainage to reduce exposure to flood hazards. All public utilities
and facilities associated with the project are to be located and constructed to minimize or
eliminate flood damage. The regulations specify that for nonresidential structures, the lowest
floor should be elevated or flood-proofed to not less than one foot above the base flood level so
that below this elevation the structure, together with associated utility and sanitary facilities, is
watertight, with walls substantially impermeable to the passage of water and with structural
components having the capability of resisting hydrostatic and hydrodynamic loads and effects of
buoyancy. No project may be undertaken unless the cumulative effect of the proposed project
and existing developments would not cause material flood damage to the existing developments.
In cities with a designated floodway, no portion of the project may be placed within the adopted
regulatory floodway to result in any increases in flood levels. The only regulatory floodway in
New York City is the Bronx River, which is outside the Project Site.

Endangered and Threatened Species of Fish and Wildl?fe; Species of Special Concern, EC'L,
Sections 11-0535[l]-[21,11-0536[2], f4J, Implementing Regulations 6IVYGRR Part 182.

The Endangered and Threatened Species of Fish and Wildlife; Species of Special Concern
Regulations prohibit the take, import, transport, possession or selling of any endangered or
threatened species of fish or wildlife, or any hide, or other part of these species as listed in
Section 182.6.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

PRE-SEPTEMBER 11, 2001 BASELINE CONDITIONS

TERRESTRIAL RESOURCES

Before the terrorist attacks, the Project Site was occupied by the WTC PATH terminal (track and
platform level, mezzanine/fare-zone level, and sub-grade pedestrian connections to adjacent
streets, subways, and the WTC) within the portion of the WTC complex known as the "bathtub."
The terminal had no above-ground features and was accessed through buildings within the WTC
complex. Overlying the WTC PATH Terminal were the WTC's office and retail space. The
Project Site, including the proposed location for the street-level terminal building was
characterized primarily by urban land uses that provided limited habitat for terrestrial plants and
animals—motly office space and commercial, residential, cultural, and institutional uses. The
nine-story (approximately 100 feet) Northeast Plaza Building (5 WTC) was located in the
northeast corner where the street-level terminal building has been proposed as part of the
Preferred lter. Open space areas within and adjacent to the Project Site provided limited
habitat for terrestrial biota. The largest open space area within the Project Site in the vicinity of
the proposed location for the street-level terminal building (Church Street, between Fulton and
Dey streets) was the nearly 4-acre Austin J. Tobin Plaza that was located at the center of the
WTC complex (Figure 13-1). The plaza had limited access from adjacent streets, was isolated
from other open spaces around the WTC complex, and was sparsely vegetated. Other open space
areas on the Project Site included landscaped areas along Church, Vesey, and Liberty Streets
that contained planters, and a 1.06-acre plaza at 130 Liberty Street south of the main WTC
complex that contained planters with trees and a large fountain. One Liberty Plaza, a 0.64 acre
plaza to the southeast of the Project Site, also had planters and trees.
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The natural resources found within the open space areas of the Project Site were characteristic of
those found in the urban landscape: shade trees, planters with ornamental vegetation, and
wildlife tolerant of urban conditions such as house sparrows, European starlings, pigeons, and
rodents such as squirrels. Breeding birds documented in western lower Manhattan (including the
Project Site) in the early 1980s by the NYSDEC Breeding Bird Atlas (census block 575011)
include: pigeon (Columba livia), mourning dove (Zenaida inacroura), chimney swift (Chaetura
pelagica), blue jay (Cyanocitea crist a/a), American robin (Turdus migratorius), northern
mockingbird (Mirnus polyglot/us), European starling (Sturnus vulgaris), common grackle
(Quiscalus quiscula), house finch (Carpodacus mexicanus), and house sparrow (Passer
doinesticus). The peregrine falcon (Falco peregrinus), which is listed by the State of New York
as endangered, is known to occur in the vicinity of the Project Site.

Migratory birds move through New York City during spring and autumn migrations between
tropical Central and South American overwintering grounds and North American nesting
grounds, and were known to use the limited habitat within the Project Site and surrounding areas
as a resting habitat. Peak migration occurs between March and May in spring, and August and
October in autumn. Examples of songbirds and other birds reported in bird strike data compiled
by the New York City Audubon Society (NYCAS) at the WTC complex during spring and
autumn migratory periods pre-September 11, 2001, include: white-throated sparrow (Zonotrichia
albicollis), common yellowthroat (Geothlypls trichas), ovenbird (Seiur-us aurocapillus), dark-
eyed junco (Junco hyemalis), American woodcock (Scolopax minor), song sparrow (Melospiza
melodia), swamp sparrow (Melospiza georgiana), gray catbird Dume/el1a carolinensis), black-
throated blue warbler (Dendroica caerüiuscens), and black-and-white warbler (Mnio/ilta varia).
Warbler and sparrow species constituted the majority of the species recorded during the
NYCAS's 1997-2001 Project Safe Flight Program, as dead or injured from collisions with WTC
complex buildings. No threatened, endangered, or special concern species were found dead or
injured in the area during the program (NYCAS 2003).

FLOODPLAINS

Figure 13-2 indicates the location of the 100-year and 500-year tloodplains within the Project
Site, Prior to the September 11, 2001 attacks, a portion of the hotel (3 WTC), the western portion
of Tobin Plaza, the pedestrian tunnel to the World Financial Center (WFC), and the western
portion of the WTC PATH Terminal platform and tracks, were located within the 100-year
floodplain. The pedestrian tunnel and WTC PATH Terminal platform and tracks were below
grade. Flood protection measures in compliance with state and federal requirements were intact
and operational. These included the bathtub walls and concrete slab to prevent ground water
inundation, and the use of sump pumps.

WA TER QUALITYAND AQUA TIC RESOURCES

The WTC cooling water intake and outfalls, which were also used for the WTC PATFI Terminal,
are located at Battery Park City, in the lower Hudson River Estuary. The lower Hudson River
Estuary is part of the New York/New Jersey Harbor Estuary, which also includes upper and
lower New York Harbor, Arthur Kill, Kill Van Kull, East River, Raritan Bay, and Jamaica Bay.
The Hudson River is the largest single freshwater input to this coastal plain estuary. The Hudson
River Estuary extends approximately 150 miles upriver from the Battery to the Federal Dam at
Troy, New York. The river gradient within the Estuary is very low, rising only 5 feet, and is
tidally influenced throughout this extent (Moran and Limburg 1986).
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Salt water and tides dominate the flows and physical characteristics of the lower Hudson River
Estuary. The estuary receives salt water from Upper New York Harbor during the flood phase of
a tidal cycle, discharging less saline water to the Upper Harbor during the ebb phase (Moran and
Limburg 1986). The Estuary is partially stratified; more saline waters are generally found toward
the bottom and fresher waters toward the surface. However, under low freshwater flow
conditions the fresh and saline waters are generally well mixed (Busby and Darmer 1970).

Water Quality

The City of New York has monitored New York Harbor water quality with an annual survey
(Harbor Survey) for over 90 years. NYCDEP conducts the survey by collecting water samples at
stations in four designated regions: Inner Harbor Area, Upper East River-Western Long Island
Sound, Lower New York Bay-Raritan Bay, and Jamaica Bay (NYCDEP 2002). The WTC
cooling water intake and outfalls are located in the Inner Harbor Area, which includes the lower
Hudson River to the Harlem River, the East River to the Battery, the Kill Van Kull and Arthur
Kill, and the Upper New York Harbor south to the Narrows.

Major improvements to water quality of the Lower Hudson River Estuary, indicated by lower
fecal colifonn bacteria concentrations and higher dissolved oxygen concentrations, occurred in
the mid- to late-1980s. These improvements were primarily due to regional decreases in
municipal and industrial discharges that occurred through the construction and upgrading of
water pollution control plants (NYCDEP 1998 and 2003). While water quality continued to
improve until the early 1990s, since that time improvements have been relatively small
NYCDEP 2003). Therefore, the water quality conditions described for pre-September 11, 2001
would be expected to be similar to the post-September 11, 2001 conditions. Additionally,
because the operation of the WTC cooling water intake and outfalls was in compliance with the
1999 SPDES permit conditions (EPA 2003), discharges of cooling water through the WTC
outfalls would not be expected to have affected water quality.

Recent survey data from the Harbor Survey station closest to the project area, mid-stream off of
Pier A just to the south, indicate that the water quality in this part of the lower Hudson River is
good. Water quality usually meets the dissolved oxygen, fecal coliform, total coliform, and other
water quality standards for Class I saline surface waters. NYSDEC defines Class I waters as
saline surface waters that are best used for secondary contact recreation and fishing, and are
suitable for fish propagation and survival. Temporary increases in fecal coliform concentrations
may occur during wet weather due to increased fecal coliform loadings following a rain event.
Dissolved oxygen concentrations in bottom waters occasionally fall below 4 mg/L standard for
Class I waters. Secchi transparency measurements, which are used to test water clarity, indicate
periodic reduced water transparency (i.e., increased cloudiness) in this area.

Sediment

Typical of any urban watershed, New York Harbor Estuary sediments are contaminated from a
history of industrial uses in the area. Contaminants found throughout the New York Harbor
Estuary include pesticides (i.e., chlordane and DDT), metals (i.e., mercury, cadmium, lead, and
copper), polychlorinated biphenyls (PCBs), and various polycyelic aromatic hydrocarbons
(Rohmann and Lilienthal 1987). Adams et al. (1998) found the mean sediment contaminant
concentration for 50 of 59 chemicals measured in sediment samples from the New York/New
Jersey Harbor Estuary to be statistically higher than other coastal areas on the East Coast. While
the sediments of the New York Harbor Estuary are contaminated, the levels of most sediment
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contaminants have decreased on average by an order of magnitude over the past 30 years
(Steinberg et al. 2002).

Aquatic Biota

The New York/New Jersey Harbor Estuary, including the lower Hudson River, supports a
diverse and productive aquatic community of over 100 species of finfish, more than 100
invertebrate species, and a variety of phytoplankton and zooplankton. The following sections
provide a brief description of the aquatic biota found in the Harbor Estuary, focusing on the
lower Hudson River. While the following description is based on studies that have been
conducted in this area from the 1980s through the present, the aquatic community is generally
considered to have been stable over the this period, although there is considerable annual and
seasonal variability, and the description of existing conditions presented below would apply to
the pre- and post-September 11, 2001 conditions.

Phytoplankton are microscopic plants whose movements within the system are largely governed
by prevailing tides and currents. Light penetration, turbidity and nutrient concentrations are
important factors in determining phytoplankton productivity and biomass. Diatoms such as
Skeletonerna costatuin and Thalassiosira spp. generally dominate the phytoplankton community,
with lesser contributions from dinoflagellates and green algae (Brosnan and O'Shea 1995).
While nutrient concentrations in most areas of New York Harbor are very high, low light
penetration has often precluded the occurrence of phytoplankton blooms. Limited light
penetration also restricts the distribution of submerged aquatic vegetation in the Harbor. Benthic
macroalgac are large multicellular algae that are important primary producers in the aquatic
environment. Species of macroalgae that occur in the Harbor Estuary include sea lettuce, green
fleece, and brown algae (Fucus spp.) PBS&J 1998).

Zooplankton are an integral component of aquatic food webs—they are primary grazers on
phytoplankton and detritus material, and are themselves used by organisms of higher trophic
levels as food. The higher-level consumers of zooplankton typically include forage fish, such as
bay anchovy, as well as commercially and recreationally important species, such as striped bass
and white perch during their early life stages. Crustacean taxa (copepods Acartia totisa, Acartia
Iludsonica, Euryternora aJjinis, and Tern ora longicornis) dominate the zooplankton community,
with the dominant species changing with the season (Stcpien et al. 1981, Lonsdale and Cosper
1994, Perlmutter 1971, Lauer 1971, Hazen and Sawyer 1983).

The major groups of benthic invertebrates collected in the estuary include aquatic earthworms
(oligochaetes), segmented worms (polychaetes), snails (gastropods), bivalves, barnacles,
cumaceans, amphipods, isopods, crabs, and shrimp (EEA 1988, EA Engineering Science and
Technology 1990, Coastal 1987, and PBS&J 1998).

New York City is located at the convergence of several major river systems, all of which
connect to the New York Bight portion of the Atlantic Ocean, This convergence has resulted in a
mixture of habitats in the Harbor Estuary and lower Hudson River that support marine,
estuarine, anadromous (fish that migrate up rivers from the sea to breed in freshwater), and
catadromous fish (fish that live in freshwater but migrate to marine waters to breed).

According to Woodhead (1990), populations of numerically dominant fish within the Harbor
Estuary (hogchoker, tomcod, winter flounder, white perch and striped bass) remain relatively
stable from year to year. Studies at Pier 76 north of the WTC cooling water intake during the
winter from 1982 to 1983 and 1988 and 1992, reported that the same four species of fish (striped
bass, white perch, winter flounder, and Atlantic tomcod) comprised about 88 to 90 percent of the
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fishes collected (EEA 1988; Stoecker et al. 1992). Although there are differences in abundance
of fish among years and seasons, field investigations conducted by Able et al. (1995) in the
Lower Hudson River (Piers 40 and 76) in 1993 and 1994 found that the composition and
distribution of fish were similar to those reported in previous studies such as Beebe and Savidge
(1988). Nine species comprised nearly 95 percent of the total number of fish collected, with
juvenile striped bass the most abundant followed by Atlantic tomcod, American eel, seaboard
goby, canner, northern pipefish, naked goby, winter flounder, and tautog (Able et al. 1995).

Researchers have also found substantial differences in the use of interpier, underpicr and pile
field areas by fish within the lower Hudson Estuary (EEA 1988, EA Engineering, Science and
Technology 1990, Able et al. 1995, Able et al. 1998, Able et al. 1999, and Duff'-Anderson and
Able 1999). In general, abundance and variety of fish species was greater in open water habitats
and pile fields than under platforms, and forjuvenile fish, habitat quality under platforms greater
than 20,000 square meters (5 acres) appeared to be poor (Able et al. 1998).

ESSENTIAL FISH HABITAT (EFH)

An essential fish habitat (EFH) assessment was prepared for the WTC Memorial and
Redevelopment Plan CELS to identify EFH designations for the Lower Hudson River Estuary in
the vicinity of the WTC intake and outfalls, and potential impacts from the operation of the
intake and outfalls. This area has been identified as EFI-I for 15 species of fish: red hake (larvae,
juveniles, and adults), winter flounder (eggs, larvae, juveniles, adults, and spawning),
windowpane (eggs, larvae, juveniles, and adults), Atlantic herring (larvae, juveniles, and adults),
bluefish (juveniles and adults), Atlantic butterfish (larvae, juveniles, and adults), Atlantic
mackerel (juveniles and adults), summer flounder (larvae, juveniles, and adults), scup (eggs,
larvae, and juveniles), black sea bass (juveniles and adults), king mackerel (eggs, larvae,
juveniles, and adults), Spanish mackerel (eggs, larvae, juveniles, and adults), eobia (eggs, larvae,
juveniles, and adults), sand tiger shark (larvae), and sandbar shark (larvae and adults).

ENDANGERED, THREATENED, AND SPECIAL CONCERN SPECIES

Requests for information on rare, threatened or endangered species within the immediate vicinity
of Project Site were submitted to USFWS, NMFS, and the NYSDEC Natural Heritage Program
(NYNHP). Appendix Ci presents the responses from these agencies. USFWS indicated that no
federally listed or proposed endangered or threatened species were currently known to exist in
the vicinity of the Project Site (Stilwell 2003). NYNFIP also indicated that they had no records
of known occurrences of rare or state-listed animals or plants, substantial natural communities,
or other substantial habitats, on or in the immediate vicinity of the Project Site (Conrad 2003).
NMFS indicated that there may be seasonal use of the Hudson River by shortnose sturgeon
(Acipenser brevirostrum), and occasional transient use by four species of marine turtle:
loggerhead (Care/ta care/ta), green (Chelonia mnydas), Kemp's ridley (Lepidochelys kemnpii),
and leatherback (Dermnochelys coriacea) (Rusanowsky 2003). Because the information supplied
by these federal and state resource agenciesis based upon current and past records and habitat
and water quality conditions have not changed substantially since 1990, the species identified
apply to the pre-September 11, 2001 and post-September 11, 2001 conditions.

Shortnose sturgeon (New York State and federally listed endangered) have the potential to occur
within the Lower Hudson River Estuary as transient individuals to and from upriver spawning
and nursery grounds and overwintering areas. These fish spawn, develop, and overwinter well
upriver, and prefer colder, deeper waters. Out of the more than 1,000 trawls taken in the

13-9



Permanent WTC PATH Terminal

Westway study in both the Hudson and East River, only one shortnose sturgeon was collected, in
the deep water habitat, near the Peekskill-Flaverstraw section of the Hudson River. Long-term
Hudson River monitoring data, collected by the New York Utilities and others since the 1970s,
have also indicated that shortnose sturgeon inhabit deep-water habitats, and occur in greatest
abundance north of the Tappan Zee Bridge.

The four species of marine turtles, all state and federally listed, can occur in New York Harbor.
Juvenile Kemps ridlcy and large loggerhead turtles enter the New York Harbor and bays in the
summer and fall. The other two species, green sea turtle and leatherback sea turtle, are usually
restricted to the higher salinity areas of the Harbor (USFWS 1997). In general, however, these
four turtle species mostly inhabit Long Island Sound and Peconic and Southern Bays. They
neither nest in the New York Harbor Estuary, nor reside there year-round (Morreale and
Standora 1995). Turtles leaving Long Island Sound for the winter usually do so by heading east
to the Atlantic Ocean before turning south (Standora et al. 1990). It is unlikely that these turtle
species would occur in the lower Hudson River except as occasional transients.

While not identified by NYN}IP as occurring in the vicinity of the proposed location for the
Preferred Alternative (Conrad 2003), the peregrine falcon (Falco peregrinus), which is listed by
the State of New York as endangered, was identified by the NYNHP as occurring in the vicinity
of the elements of the WTC Memorial and Redevelopment Plan (Houle 2003). Preferred habitats
for this raptor include open areas such as tundra, savannah, seacoasts, and open forests; and tall
buildings. Peregrine falcons feed primarily on birds that they capture in the air. Nests are built
on high ledges between 50 to 200 feet off the ground. Young falcons may stay in the vicinity of
the nest for about six weeks after fledging, developing their flying and hunting skills. Peregrine
falcons mate for life and generally return to the same nesting territory each year. The number of
breeding pairs in New York has increased steadily since the first peregrines returned to nest in
New York City in 1983 (NYSDEC 2003).

CHANGES IN THE AFFECTED ENVIRONMENT SINCE SEPTEMBER 11, 2001

TERRESTRIAL RESOURCES

The limited natural resources within the Project Site were destroyed as a result of the terrorist
attacks and subsequent during recovery efforts. The original WTC PATH Terminal sustained
extensive damage. The Project Site is currently vacant except for the temporary WTC PATH
station and the No. 1 and 9 subway line crossing the site. Construction of the temporary WTC
PATH station began in July 2002 and was opened on November 23, 2003. The temporary station
stands at the site of the original terminal and comprises five levels—platform, mezzanine, 1 and
9 underpass, concourse, and street level. The street level portion of the station includes an entry
plaza and canopy along the west side of Church Street near Fulton Street that has little
landscaping. The temporary WTC PATH station mezzanine, station platform, and rail tracks are
located at the western portion of the Project Site,

The Project Site is fenced off except for the temporary WTC PATH station and a newly
constructed sidewalk and viewing area on the west side of Church Street. All passengers must
access and leave the temporary WTC PATH station at the street-level entrance at Church and
Fulton Streets. Currently, terrestrial resources within the Project Site are limited to pioneering
plant species that are capable of growing in denuded areas, and possibly occasional individual
animals that are tolerant of extremely disturbed conditions. Some shade frees exist on the
perimeter of the demolition area. Therefore, the Project Site and the surrounding area to be
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developed as part of the WTC Memorial and Redevelopment Plan currently contain extremely
limited habitat for wildlife, and would not likely be used as a stopover area by migratory birds.

FLOODPLA INS

The pedestrian tunnel leading from the WTC PATFI Terminal to the WFC and the station
platform and tracks were damaged as a result of the September 11, 2001 attacks. The platform
and tracks were repaired as part of the temporary WTC PATH station, which was opened in
November 2003. The pedestrian tunnel to the WFC remains closed. As was the case prior to
September 11, 2001, the western portion of the platform and tracks for the temporary WTC
PATH station are within the 100-year floodplain (Figure 13-2). Other elements of the WTC
complex that were partially located within the floodplain on the Project Site prior to September
11, 2001, 3 WTC and Tobin Plaza, were removed as a result of the terrorist attacks and
restoration efforts. In addition to the flood protection measures that were in place pre-September
11, 2001, additional sump pumps have been installed to minimize water on the Project Site and
sandbags would be manually placed on existing truck ramps in the event of the 100-year flood.

WATER QUALITYAND AQUATIC RESOURCES

As discussed previously, because the major infrastructure improvements were completed by
1990, water quality has remained fairly consistent since the early 1990s. Therefore, the post-
September 11, 2001 water quality is not expected to have changed from that described
previously under the pre-September 11, 2001 condition.

Because the dominant fish in the lower Hudson River and the New York/New Jersey Harbor
Estuary have remained fairly stable since the late 1980s, when the majority of the substantial
infrastructure improvements occurred in New York City (Woodhead 1990, ASA 2003), the
aquatic biota for the lower Hudson River described under the pre-September 11, 2001 conditions
scenario would also represent the post-September 11, 2001 conditions. No changes would have
occurred other than the shut-down of the WTC cooling water intake. It is not expected that the
shut-down of the WTC intake on September 11, 2001 would have affected the species reported
to be present in the Lower Hudson River Estuary.

Sampling programs conducted in the Lower Hudson River Estuary post-September 11, 2001
have collected similar fish species to those conducted pre-September 11, 2001. Sampling
conducted within the Hudson River Park to track changes to the aquatic community over time
after the post-September 11, 2001 emergency dredging that occurred near Pier 25 (Meixler et al.
2003) recorded 41 fish species within the park. The most abundant species were bay anchovy
(87 percent), striped bass (4 percent), Atlantic herring (4 percent), and alewife (2 percent). Bay
anchovy adults are known to occur in high numbers in the Lower Hudson River Estuary in the
summer, and are generally absent from the estuary in the winter (Woodhead et al. 1992).
Sampling conducted for the Hudson River Utilities (ASA 2003) in the Lower Hudson River
Estuary has also found that the same dominant fish species have been collected in the monitoring
program since the mid-1980s, although variations do occur from year to year. Sampling
conducted by the ACE from 2002 to 2003 (LMS 2003) found the most common fish collected in
the Upper Bay to be striped bass(December through January), winter flounder (February),
windowpane (February through March), spotted hake (April) and bay anchovy (May through
June). Atlantic menhaden, bay anchovy, windowpane, and winter flounder, species that spawn in
the Harbor, occurred in high densities during their spawning period (March through July).
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ESSENTIAL FISH HABITAT (EFH)

As itntified in the World Trade Center Memorial and Redevelopment Plan FGEIS. iw
substantial change iajhe EFH of the Lower Hudson River Estuary have occurred since
September 11, 2001.

ENDANGERED, THREATENED, AND SPECIAL CONCERN SPECIES

No changes to potential endangered, threatened, or special concern species in the lower Hudson
River are anticipated to have occurred since the events of September 11, 2001.

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

CONSTRUCTION PERIOD (2096)

FUTURE COMMON TO ALL ALTEKNAT[VES

Terrestrial Resources

As discussed in Chapter 4, "Land Use, Neighborhood Character, and Public Policy," several
projects are planned for the Project Site and immediate vicinity during the construction period
for the Pjad.erreciAltematiye. Noise, vehicular traffic, and other human activity associated with
these projects have the potential to affect some wildlife. However, individuals using the limited
resources available on the site would be expected to be tolerant of urban conditions and would
not likely be affected by construction activities.

Floodplains

As described previously, certain elements of the WTC Memorial and Redevelopment Plan
located on the Project Site would be constructed during the construction period for the Pieiened
Alternative. Of these, only the Memorial and Liberty Park North would be located within the
floodplain portion of the Project Site. Both of these elements would include pervious and
impervious surfaces and appropriate drainage systems. Flood protection measures present prior
to September 11, 2001 would remain and continue to control flooding. In addition, all areas
developed within the Project Site as part of the WTC Memorial and Redevelopment Plan would
be constructed with appropriate stormwater management measures. Appropriate stormwater
management measures would also be implemented during the reconstruction of the Route 9A.
Therefore, these projects would not be expected to adversely affect the water retention and flood
control characteristics within or adjacent to the Project Site.

Water Qualify and Aquatic Resources

Potential impacts to water quality and aquatic resources associated with the projects described
above would be addressed in separate environmental reviews and permitting, as necessary. Any
stormwater discharges would be managed with approved Stormwater Pollution Prevention Plans
(SWPPPs) and established regulatory programs to minimize potential impacts to water quality
and aquatic resources.

There are proposed and ongoing projects aimed at improving water quality and aquatic resources
in the New York/New Jersey Harbor Estuary, several of which are sponsored by PANYNJ,
which have the potential to result in water quality and aquatic habitat improvements in the
Lower Hudson River Estuary, where the WTC cooling water intake is located. These projects
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are independent of the Rmtempi—Alleriiative. Improvements that result from these projects would
occur without the Preferced AJterniltjy and are expected to continue through the construction
period.

Several of the future water quality improvement efforts in the Lower Hudson River Estuary will
be coordinated by the New York/New Jersey Harbor Estuary Program (HEP). The Final
Comprehensive Conservation and Management Plan (NY/NJ HEP 1996) for the HEP included a
number of goals to improve water quality and aquatic resources in the area. The plan outlines
objectives for the management of toxic contamination, dredged material, pathogenic contamina-
tion, floatable debris, nutrients and organic enrichment, and rainfall-induced discharges. The
REP Habitat Workgroup has developed watershed-based priorities for identifying acquisition,
protection, and restoration sites for the preservation and enhancement of tidal wetlands that will
provide improved habitat for fish and macroinvertebrates as well as birds, mammals, and reptiles
that depend on these habitats. No NY/NJ HEP Acquisition and Restoration Sites have been
identified near the WTC intake and outfalls. NY/NJ HEP Acquisition and Restoration Sites in
closest proximity to the lower Hudson River are listed below. These NY/NJ HEP will occur
independent of the Pruthrred Aitematiye.

• Liberty State Park—Located in the Upper New York Bay it has been identified for
restoration, including permanent protection of natural areas, enhancement of emergent
habitat, and restoration of oyster beds;

• Western Manhattan Island Parks—Several parks on the western shore of Manhattan
(Riverdale Park, Inwood Park, Fort Tryon, Fort Washington Park, and Riverside Park) have
been selected as priority restoration sites and are targeted for non-point source pollution
reduction measures in addition to habitat restoration;

• Spuyten Duyvil Locatedon the Harlem River near its confluence with the Hudson River,
this park was chosen as a priority restoration site for salt marsh restoration; and

• Bush Terminal—Located in Upper New York Bay on the Brooklyn shoreline, it was chosen
as a priority restoration site for salt marsh restoration.

The Contamination Assessment and Reduction Project, sponsored by PANYNJ, is a component
of HEP focused on understanding the fate and transport of contaminants discharged to the
estuary, and using this information to develop measures that may be necessary to reduce
sediment contamination. The principal chemicals of concern include dioxins/furans, PCBs,
polyaromatic hydrocarbons (PAH5), metals (mercury, cadmium, and lead), and pesticides
(dieldrin and chlordane). Continued research and monitoring programs are anticipated to play a
role in the development of future management strategies for Harbor sediments (NY/NJ HEP
undated, ACE 1999).

The Fludson-Raritan Estuary Ecosystem Restoration Project is a cooperative project being led by
the ACE that was funded by a U.S. House of Representatives Resolution on 15 April 1999.
PANYNJ is a co-sponsor of this project. Other agencies involved in this project include EPA,
USFWS, NOAA, National Resource Conservation Service, New Jersey Department of
Environmental Protection (NJDEP), New Jersey Department of Transportation (Office of
Maritime Resources), NYSDEC, NYSDOS, NYCDEP, New York City Parks and Recreation,
and New Jersey Meadowlands Commission. The focus of the study is to identify the actions
needed to restore the Hudson-Raritan Estuary and develop a plan for their implementation. The
study area for the program includes all the waters of New York and New Jersey Harbor and the
tidally influenced portions of all rivers and streams that empty into the Harbor and ecologically
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influence the Harbor. The program will identify measures and plans to restore natural areas
within the estuary and enhance their ecological value, and address habitat fragmentation, and
past restoration and mitigation efforts that were piecemeal in nature. Thirteen initial
representative restoration sites in New York and New Jersey have been targeted as the first sites
for inclusion as potential restoration projects for feasibility level analysis. It is anticipated that
expedited restoration of these representative restoration sites will provide substantial immediate
value to the ecosystem. None of these sites occur in the vicinity of the WTC intake and outfalls.
Therefore, actions taken by the Hudson-Raritan Estuary Ecosystem Restoration Project with
respect to these sites would occur with or without the Preferred Alternative.

The New York sites include:

• Alley Pond Park (bordering western Long Island Sound),
• Old Place Creek (a tributary to the Arthur Kill),
• Newtown Creek (a tributary to the lower East River),
• Brookville Creek (a tributary to Jamaica Bay),
• Dreier Offerman Park (bordering Coney Island Creek near The Narrows),
• Sherman Creek (a tributary to the Harlem River),
• Pelham Lagoon and Turtle Cove (a tributary to western Long Island Sound), and
• Tallapoosa (a tributary to western Long Island Sound).

'the New Jersey sites include:

• Leonardo (bordering Raritan Bay),
• Rahway River (a tributary to Raritan Bay),
• Marquis Creek (a tributary to Raritan Bay),
• Liberty State Park (on western Upper New York Bay), and
• Kearny Marsh (with tributaries that drain to Newark Bay).

In addition to the 13 representative sites, three spin-off sites have been identified. These are
restoration sites being evaluated in parallel to the representative sites. They include the Lower
Passaic River and Hackensack Meadowlands in New Jersey, and (3owanus Canal in New York
(a tributary to the Upper New York Bay).

The Comprehensive Port Improvement Plan, sponsored by PANYNJ, is a multi-agency plan for
implementing economic development and environment improvement decisions for PANYNJ.
Among the priority objectives for the Plan are the identification and protection of significant
habitats, the investigation of innovative best management practices for reduction of non-point
sources of water pollutants, and the incorporation of green technologies in port improvement
projects.

NYSDEC and NJDEP, in coordination with the IEC, will continue to develop total maximum
daily loads and to identify priority waterbodies in bi-annual 305(b) reports to EPA. Total
maximum daily loads, once implemented, will reduce the daily inputs of various contaminants in
an effort to improve water quality. New York State provided $255 million to implement
wastewater improvements, nonpoint source abatement and aquatic habitat restoration projects in
1998. The State intends to continue water quality improvement projects in the Harbor for the
foreseeable future.

EPA's National Combined Sewer Overflow (CSO) Strategy of 1989 requires states to eliminate
dry weather overflows of sewers, meet federal and state water quality standards for wastewater
discharges, and minimize impacts on water quality, plant and animal life, and human health.
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CSOs are the largest single source of pollutants and pathogens to the New York Harbor.
NYCDEP has taken several steps in recent years to mitigate discharges from CSOs, which, in
combination with improvements that have been made to water pollution control plants (WPCP),
are expected to result in future improvement in coliform, dissolved oxygen and floatabies levels
in the New York Harbor area. The Multi-Year Intended Use Plan of the NYC Municipal Water
Financing Authority has identified several CSO improvement and abatement projects, which
will be completed between 2003 and 2010. NYCDEP plans to increase the track-down and
control of pollutants of concern including mercury, polychlorinated biphenyls, and solvents.

NO ACTIONALTERNATIVE

Terrestrial Resources

Under the No Action Alternative, the temporary WTC PATH station will rnai&prahieand
construction activity associated with the WTC Memorial and Redevelopment Plan wiilixcuron
lhQ.WlCaite The jç or yWICETH_staticn includes an entry plaza and canopy along the
west side of Church Street near Fulton Street that has little landscaping. The temporary WTC
PATH station is not constructed of materials such as reflective glass with the potential to affect
wildlife. Therefore, the continued use of the station jyill not be expected to result in adverse
impacts to wildlife during the construction period.

Floodplains

Under the No Action Alternative, the temporary WTC PATH station would continue to exist on
the Project Site. All flood protection measures currently present on the Project Site would be
maintained. The continued use of the temporary WTC PATH station would not be expected to
adversely affect the floodplain.

Water Quality and Aquatic Resources

Under the No Action Alternative, the temporary WTC station would continue to exist. No
adverse impacts to water quality or aquatic resources would be expected to occur due to
stormwater discharge. The temporary WTC station is not heated or cooled and therefore would
not require the withdrawal of Hudson River water.

PREFERRED ALTER WA TI VE

Terrestrial Resources

The majority of the frthuedAiternalive would be built underground in the bathtub, including
the PATH tubes, tracks, platform level, mezzanine/fare-zone level, sub-grade connections to
adjacent streets, New York City Transit subways, and on- and off-site developments. The street-
level terminal building would be constructed in the northeast corner of the Project Site at the
western side of Church Street between Dey and Fulton Streets.

The use of bright lighting associated with nighttime construction has the potential to attract some
birds and may result in collisions with construction equipment. The above-grade portion of the
temporary WTC PATH stationjjlc elimJa&wsLfprm. and the remrnntsofthVcçy
Street stwfri&yiphza kid at the onlyntjr on the Project Site above street level. The
temporary station, however, does not contain walls or reflective glass surfaces, and would not be
expected to cause bird strikes. Because of the lack of reflective surfaces, vegetation, and tall
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illuminated structures at the Project Site that might attract birds during the construction period, it
is unlikely that bird collisions would occur.

Noise associated with construction activities would have the potential to deter some wildlife
species from using the site. As noted above, these effects would not likely be adverse, given that
the Preferred Alternative is located in a densely urban area that is populated by urban-tolerant
species. Therefore, adverse impacts to terrestrial resources would not be expected to occur
during construction of the Preferred Alternative.

Floodplains

Elements of thq.Prnjet located in the 100-year floodplain, as delineated by FEMA, include
small portions of the platform level, mezzanine level, and the concourse (wq Figure
13-2). All of these areas are below grade and would not adversely impact the floodplain. In
addition, flood protection measures currently on the Project Site would be repairedor
maintained to control the introduction of ground water and control stormwater during
construction. The street-level Terminal Buildina would not be located within the floodplain.
Construction of the Preferrccl Alternatiye would not result in adverse impacts upon the
floodplain due to the grades to be reconstructed on the Project Site.

Water Quality and Aquatic Resources

During construction, stormwater management would be in compliance with the approved
SWPPP. Stormwater generated within the Project Site would not be discharged directly to
surface waters, but would be directed to the municipal combined sewer system, as described in
Chapter 11, "Infrastructure and Energy." Groundwater recovered during dewatering activities
and stsirmwMerjteneratedby PATff&easEwest,c.quDection beneath Route 9A would be treated
by NYSDOT or PANYNJ, depending upon which aaencvjssha.raed with itssonsflction (see
Chnptr,.2,.i1Proiect Alternatiyes'Da prior to discharge to the city's combined sewer system.
Implementation of best management practices for erosion and sediment control and other
measures of the SWPPP would minimize potential impacts to the municipal combined sewer
system. Construction activities are not expected to substantially increase stormwater volume.

Essential Fish Habitat Assessment

Because no in-water construction activities would be required as part of this alternative, no
physical alteration would occur to EFFI in the vicinity of the WTC site during the construction
period. There would be no need for dredging or any extensive bottom disturbing actions that
could negatively affect fish habitat. In addition, no adverse impacts to water quality are
anticipated from construction of the Preferred Alternative. Therefore, no adverse impacts to EFH
would be expected to occur due to construction of the Pnferred Alternative.

Endangered, Threatened, and Special Concern Species

As indicated by USFWS and NYNHP, no endangered, threatened, or special concern species or
significant habitats are known to occur within the Project Site.

NMFS (Rusanowsky 2003) indicated that shortnose sturgeon and four marine turtle species may
occur seasonally in the Hudson River. Because no in-water work would be done during
construction of the project, and no stormwater generated at the project site would be discharged
directly to surface waters during construction, no adverse impacts would be expected to occur to
these species during the construction period of the PrthudlLerna1iye.

1 3-16



Chapter 13: Natural and Water Resources

OPENING YEAR (2009)

FUTURE COMMON TO ALL ALTERNATIVES

Terrestrial Resources

It is expected that all proposed open space elements of the WTC Memorial and Redevelopment
Plan would be completed by 2009. The planned parks—at 7 WTC and withinihtwTC thte—
would include shade trees and other plantings. These open space areas would have the potential
to provide some limited terrestrial habitat for resident birds and other urban-tolerant wildlife
such as squirrels and resting habitat for migratory songbirds.

TbQ..WorWd Trade Cçnter Memorial and Redevelopment Pj ndjhe Rout9	 ect which
ard ende I_from_the Preferred A1trn iv	 in duce additional habitats w_itlin the
study are&._Qnen snace &ea&placdatheWIfC site and within the,nSin pjRt	 could
total ap.prQximate1_acres. irhe Route_9__project wiliaiso.Inchidemdestojheexistin
§Iqrrnwater drainage
ñatuses landsçpjpgjn planters.

Construction activities associated with the elements of the WTC Memorial and Redevelopment
Plan planned for completion in 2015 (Towers 2, 3, 4, and 5, and hotel) would be ongoing. Noise
associated with construction activities would have the potential to deter some wildlife species
from using the habitats available in open space areas near the Project Site. However, most
wildlife with the potential to use these areas are tolerant of urban conditions.

Brightly illuminated buildings and towers can attract birds (Schmidt-Keonig 1979) and have the
potential to result in bird strikes at night during spring and autumn migratory periods. Potential
impacts to birds due to collisions with buildings proposed as part of the WTC Memorial and
Redevelopment Plan, and measures to reduce the potential for bird strikes, would be evaluated
as part of the separate environmental review for the WTC Memorial and Redevelopment Plan.

Flout/plains

By 2009, it is assumed that several of the elements of the WTC Memorial and Redevelopment
Plan project would be complete, including the open space areas, Memorial, museum and cultural
facilities, retail, and some office space. The WTC Memorial and Redevelopment Plan project is
being addressed under a separate environmental review process. However, as discussed
previously for the construction year, adverse impacts to the floodplain due to changes to the
water retention and flood control characteristics of the Project Site would not be expected to
occur from WTC Memorial and Redevelopment Plan project.

Water Quality and Aquatic Resources

As described above for the No Action Alternative during the construction period, proposed and
ongoing projects aimed at improving water quality and aquatic habitat in the New York/New
Jersey Harbor Estuary have the potential to result in water quality and aquatic habitat
improvements in the Lower Hudson River Estuary, These projects are independent of the Project
Alternatives. Improvements that result from these projects would occur with or without the
Project Alternatives and are expected to continue through the opening year.

Implementation of approved SWPPPs would minimize stormwatcr impacts of the various
development projects discussed previously that would be expected to occur as part of the WTC
Memorial and Redevelopment Plan on and in the vicinity of the Project Site. By 2009 some
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portions of these projects would be operational. Stormwater would be discharged to the
combined sewer system and would not be discharged directly to surface waters.

The heated effluent discharged through the existing WTC cooling water system outfalls as part
of the cooling system for the elements of the WTC Memorial and Redevelopment Plan
completed in the opening year (2009) would be expected to meet the thermal criteria developed
by NYSDEC and specified in 6 NYCRR Part 704 and the thermal criteria and monitoring
requirements specified in PANYNJ's 1999 SPDES permit (Table 13-I). Conditions issued in the
1999 SPDES permit were developed by NYSDEC so that the WTC thermal effluent would be in
compliance with surface water standard for Use I saline surface waters. Compliance with the
thermal criteria specified in 6 NYCRR Part 704 and the permitting conditions would be
considered protective of the designated use of the Lower Hudson River Estuary, including fish
survival and reproduction. AaEascntial FishHabitatjBFlitAssessmeifl was orenared for the
Lower Hudson River Estuary as part of the World Trade Center Tv and Redevelonmejt
Plan Final Generic Emrcnmental Irnpa&SlAtQmentJFGEISkThe full texf the EFH appçrs
in. Appndj&Lof the FGEIS, whichisayaiiabJejitwwwçwnvc.com .

World Trade Center

Parameter

Monitor
Intake-Discharge	 Monitor
noerature Difference

Total Residual

.g Water Outfall I
Limitations
aily Max	 Units
Monitor	 MGD

01
17

Table 13-1
iarge Limitations

Minimum Monitoring

daily

S times per week
2 times ner month

Notes:
Total residual chlorine shall not be discharged more than two hours per unit per day. There shall not

be simultaneous chlorination of separable portions of a single unit more than one unit at one time.
2	 intake pH range shall not be extended more than 0.1 pH unit,

Other Limitations:
Intake velocity at each fixed and/or traveling screen and at the first set of bar racks shall not exceed
1.8 fps.
Only one outfall may be operated at a time. Simultaneous use of Outfalls 001 and 002 is not allowed.

Source: NYSDEC State Pollution Discharqe Elimination S ystem Discharoe Permit effective 05/01/99.

Potential adverse impacts to aquatic life from the operation of the WTC cooling water intake is
being assessed under an independent action as part oftlw permit rennipjqqç.

NO AGTJONALTERNAT[VE

Terrestrial Resources

As discussed previously with respect to the construction period, because the temporary WTC
PATI-I station is not constructed of materials such as reflective glass with the potential to affect
wildlife, the continued use of the terminal would not be expected to result in adverse impacts to
wildlife during the construction period.
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Floodplains

Under the No Action Alternative the temporary WTC PATH station would remain and continue
to operate on the Project Site. All flood protection measures currently present on the Project Site
would be maintained. The continued use of the temporary WTC PATH station would not be
expected to adversely affect the floodplain.

Water Quality and Aquatic Resources

Under the No Action Alternative, the temporary WTC station would continue to operate. No
adverse impacts to water quality or aquatic resources would be expected to occur due to
stormwater discharge. The temporary WTC station is not heated or cooled and therefore would
not require withdrawal of Hudson River water.

PREFERRED ALTERNATIVE

Terrestrial Resources

Because most of the Preferre.d Alternative would be below street level, potential impacts to
terrestrial resources would only be associated with the above-ground components that include
the street-level terminal building, the headhouse adjacent to the Winter Ggrden streetAe el
entrances ansj rnerg ncy earess on the WTC site and the ventilation structures in the mcdi of
Route 9A. In the opening year, landscaping around the street-level terminal building would
provide limited wildlife habitat to wildlife species that tolerate urban conditions. Examples may
include birds such as mourning doves, American robin, pigeon, sparrow, and chimney swifts,
and small mammals such as squirrels, mice, and other rodents. The habitat provided by the
landscaping around the street-level terminal building would contribute to the increased habitat
resulting from the open space elements that would have been completed as part of the WTC
Memorial and Redevelopment Plan. While the wildlife habitat resulting from the landscaping
surrounding the street-level terminal would be small, it would be greater than what is currently
available on the Project Site, and would be expected to be an enhancement compared to pre-
September 11, 2001 conditions when the nine-story 5 WTC was present in this location.

The increased habitat that would be present as a result of this alternative and the proposed WTC
Memorial and Redevelopment Plan would also have the potential to provide resting or stop-over
habitat to migratory songbirds during the spring and autumn migrations, which is not present
under current conditions. Because the open space area for the WTC Memorial and Redevelop-
ment Plan and the PreferrethAhemative in 2009 would be greater than what was present at the
WTC complex pre-September 11, 2001, the resting habitat for migratory songbirds would also
have the potential to increase compared to pre-September 11, 2001. However, this increase in
bird habitat for resident and migratory species would have the potential to result in bird strikes
on glass surfaces associated with the street-level terminal building.

As currently proposed, the street-level terminal would comprise an oblong glass and steel shell,
the roof of which would contain two counterpoised glass wings that would rise more than 100
feet into the air and extend the length of the building (about 350 feet). The structure would allow
natural light to illuminate the terminal concourse. The ceiling of the aboveground building may
have the capacity to open up to the sky, between the two wing-like structures.

Potential impacts to resident and migratory birds associated with the Preferred Alternative would
he greater than under the No Action Alternative because the above-ground portion of the
temporary WTC PATH station is small and not constructed of materials that would encourage
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strikes. Nighttime lighting of the building, and the proposed use of glass and steel for the street-
level terminal would have the potential to result in the loss of migratory bird individuals. While
the proposed design of the street-level terminal would not pose the same potential for bird strikes
as the taller towers proposed for the WTC Memorial and Redevelopment Plan, it would still
have the potential to attract migratory birds during the spring and fall migratory periods if
brightly illuminated at night. However, measures could be considered for the Prefrred
Alternative that would reduce potential impacts to birds.

As discussed previously, brightly illuminated buildings and towers can attract birds (Schmidt-
Keonig 1979). Nocturnal migrants, because they use primarily visual cues in the sky such as the
stars and the setting sun (Moore 1987 in Ogden 1996) and topographical features on the ground
(e.g., water surfaces and trees) to orient during flight, have the greatest potential to be fatally
entrapped by lighted structures (Ogden 1996). Nocturnal migrants have been found to be
attracted to and trapped by artificial light sources during bad weather conditions, and under good
weather conditions with low clouds and no moon (Martin 1990 in Ogden 1996). Because most
nocturnal migrants are normally active during the day outside the migratory period, their night
vision is believed to provide poor resolution of detail, allowing them to detect only the grossest
detail and a spatial resolution (Martin 1990 in Ogden 1996). Birds migrating at night have been
found to enter artificially lit areas and then become trapped there by the light (Avery et al. 1976
in Ogden 1996), appearing to be disoriented. Nocturnal migrants have been observed flying
around the light source to the point of exhaustion, colliding with the structure and each other
(Ogden 1996).

Table 13-2 presents bird strike data compiled by the NYCAS from May 2001 to December 2003
(NYCAS 2004) for buildings near the Project Site. Data for buildings within the WTC complex
are not presented because the buildings were not present through the entire data collection time
frame. Birds reported in building collisions in Manhattan by NYCAS were primarily migratory
songbirds, mostly warblers and sparrows, but also included representatives from other groups.
During the 2001 through 2003 period the 15 bird species reported by NYCAS in highest number
of bird strikes for all buildings included white-throated sparrow, common yellowthroat, dark-
eyed junco, ovenbird, Nashville warbler, American woodcock, hermit thrush, ruby-crowned
kinglet, blackpoll warbler, black-and-white warbler, yellow-bellied sapsucker, gray catbird,
northern flicker, swamp sparrow, and golden-crowned kinglet. Although the lowest building
near the Project Site with bird strikes reported for the 2001 to 2003 timeframe, the World
Financial Center (WFC) Winter Garden had the highest number of reported bird strikes. The
WFC Winter Garden possesses some characteristics similar to the general concept proposed for
the street-level terminal building. It is a glass and metal atrium, about 125 feet high and 197 feet
long. Indoor lighting is located toward the top.

Measures that have the potential to decrease bird strikes of nocturnal migrants include:

• Minimize amount of light emanating upward from the structure at night during the migratory
season;

• Extinguish interior lights at night during the migratory season;

• Minimize exterior floodlighting during the migratory season; and

• Install perches on tall buildings so birds captured by nighttime lighting can rest (Ogden
1996).
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Table 13-2
Bird Strike Data Compiled by NYCAS From May 2001 Through December 2003

The use of glass as the primary material comprising the sheet-level terminal has the potential to
result in day-time bird strikes. Klein estimated that the number of birds (resident and
migratory individuals) killed by day-time window collisions at low-level structures (such as
individual residences) ranges from approximately 100 million to close to one billion per year in
the United States. Bird fatalities from window collisions do not necessarily occur immediately
following the collision (Klein Klein concluded that birds do not recognize clear
or reflective glass as a barrier, with those species whose activities occur on or near the ground,
such as thrushes, wood warblers, and finches, being most vulnerable to daytime bird strike
injury. Anything that increases the density of birds near windows would be expected to increase
the daytime strike rate. Measures to reduce potential strikes are described in Section F,
"Mitigation."

As described in Chapter 2, "Project Alternatives," two 40-foot-tall vent structures are necessary
for the safe operation of the Preferred )lternative (piston relief and smoke evacuation). These
structures would be located above junnels En4j within the Route 9A median. They would be
bsifferesLby trees and otherlntiig and would not be expected to result in losses to birds
resulting from strikes. Additionally, noise levels at the vent structures resulting from the use of
the vents would not he expected to exceed surrounding noise levels. Therefore, adverse impacts
to terrestrial resources would not be expected to occur from the vent structures associated with
the Prfrrred Alternative.
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Other above-wound structures proposed as part of the Preferiied Altematbre would j. p one-stoiy
tall and, therefore, would not poseasubstantial risk for bird strikes.

Floodplains

All of the elements of the Preferred Alternative, including the street-1eyd&nfrnQes,_emerency
egress, and ventilakoILsirn.QtIJLQS. within the floodplain would incorporate f dcii state. and
local regulations pertaining_to flood protection measures similar to prerSe plember II conditions.
A flood-proofing system would be required and would be designed so as not to require human
intervention or mechanical actions. Therefore, no adverse impacts would be expected to occur to
the water retention and flood control characteristics of the Project Site.

Water Quality and Aquatic Resources

During operation of the Preferred Alternative, stormwater would be diverted to the city
combined sewer system. No stormwater would be discharged directly to the surface waters. In
addition, stormwater systems would be constructed to reduce the post-development flow of
water from the site as compared to pre-September 11, 2001 conditions. Pretreatment systems
would remove approximately 80 percent of total suspended solids and 40 percent of total
phosphorus before being discharged to the combined sewer system at the Project Site. The
combined sewer system at the Project Site is pumped to the Newtown Creek Water Pollution
Control Plant at the Manhattan Pump Station. Strategies for reuse of stormwater (see Chapter 11,
"Infrastructure and Energy") would be explored in keeping with the green design, green
construction, and sustainable design principles that have been developed (see Chapter 2, "Project
Alternatives"). Therefore, adverse impacts to water quality or aquatic resources would not be
expected to occur as a result of stormwater generated during the operation of the Preferred
Alternative.

The river water coo in stern includes two intakesiocated on the eastern thQresftkejludson
River near the World Financial Center. River water cooling was used prjQr to Sentember 11.
2001 and would be reestablished as nart of the current redevelopment of the WTC site. The New
York State Departmejit of EnvironmentaL Conservation iscurrentl y reviewiqg PANYNJ's
application to renew their State Pollutant Dischar ge Elimination Svs(cm_(SPDES.') permit for the
ri=e	 system. As part of thiLjoli PANYNJ has urenared a Best
Technolo gies Available (BTA) study, which will bemade nublicly. available qpon the
completion of NYSDreview, _Thtapeeifies_measures to protect fish eggandJan
from entrainment and entrapment associated with the	 jnt&p=gps.Thesemçasurrpssemçasu
include:

• Using 3 gallons per minute (cmm')/ton chillers:

• Variable-speed iums'an

• Mcdi yingtheL intake structure with 2 millimeter (mml wedgewire screens toretccthe
approach velocity t QSjeef_pex_secowj jfps) with a aorresnandingrivcrwater flow of
1Q,Q0O gallons jDer minute.

While some level of impaftta.aquaflc.. orgnxusja&.diie to entrainment of fish es.(andmuch
smnikr numbers of larvae') iinavoidab1e utilizing the selectedgnoeraitaqpaticJmp,cts
arejuatejially reduced fromnre-Seplenibenll The ould
eijminatejiiepoientjaljbrimpjngement and would reduce, entrainment of yolk-sac and post-yolk
sacjchthvonlankton from pre-Septernberl 1, .290.1 lcvei& ..an. estimated 93 percent and 97
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pe	 i ct irt la ja rcpckatel98pprcent of the entraindRanijp
ar..eg s. whicirare subkpt to high rates of natural mMrtaJjty n4jciffldli B eufe
stages of	 _________ ______  
thtadversc environmntaJJ act of the joolingwater intake struqtijn

The river wa ter_co_oJjjg system would be&iosed-circuit such hat watnnimctdjro the
Hudson River woukLnot be 	 _ ith qtable ater or 31tirrawater as it fray&sthrogthe

stem. Therere,çsvstem .w ldnptaier the composition of Hudson Riverwater.

Regulations seUbk t6 YCRR Part 704 estftblish wsacliialitantrd&ocrninthemai
discharges to the waters_of the state, Thev_r 	 the wntrs_of
the State shall assure theprotection an4_ppag4jpn of Thpçç4jndigpppsoulajqpf
shellfish,fish ad wildlifejn and on the body of wEef1 [ KYCRR 2O4.1(p11. Part]04_also sets
fQneQjc criteria for dischgjhat.The
criteria fersthariuc_dischnrges include a maxiuiurçp_tem ci ature of 90Tjimit on th
lateral extent of a flemçraure rise to two-thirds of the width eftherecnnver

area with a_4°F temperature rise to one-half of the river cross section.
Because of Hudson River h_rqdmamiqhc maximum surface teniperature of 90°Fjsjh
critical çriterion_toliej[.

The-	es	 t_the aximurn des jgned cli ane	 e erat urcjND f the
ppposcd river

excess of th9DF criieriosiiccjhe maxirnu ambient surface water
temnerture is 80°E.

TbicforethoqoJinnaicr discharges would ha ye_nopotcntial im actswater tenieithre
and wateumgjjjyjy 'imthe hudson River.

Endangered, Threatened, and Special Concern Species

As indicated by USFWS and NYNHP, no endangered, threatened, or special concern species or
significant habitats are known to occur within the Project Site. Peregrine falcons that may occur
within the vicinity of the Project Site would be expected to be acclimated to the urban conditions
characteristic of the Project Site and adjacent areas. Therefore, they would not likely be
impacted by the operation of the few above-ground features associated with the Preferrcti
Alternative (e.g., street-level terminal building, north and s_oiiih_ y flyuctures, or access to
World_Emaflci4UenJç).

DESIGN YEAR (2025)

FUTURE COMMON TO ALL ALTERNATIVES

Terrestrial Resources

By 2025, it is assumed that the elements of the WTC Memorial and Redevelopment Plan would
be complete, comprising open space areas, Memorial, museum and cultural facilities, retail, and
up to 10 million square feet of office space in the five towers. The "green" corridors would also
he complete between the Battery Park City and Route 9A. Draft plans for the WTC site include
plantings at all of the new parks and along the reopened Fulton and Greenwich Streets. Because
the elements of the WTC Memorial and Redevelopment Plan are expected to be completed and
open by 2015, landscaped areas would have matured by 2025. These areas would be expected to
provide some limited habitat for urban-tolerant wildlife, which include resident birds and small
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mammals, and resting habitat for migratory songbirds in the spring and autumn, as discussed
previously for the Future Common to All Alternatives in the opening year.

The proposed structures for the WTC Memorial and Redevelopment Plan would fully
operational. The presence of all five proposed towers by 2025 would have the potential to result
in more bird strikes than in the opening year of 2009. By 2025, potential operational measures
that may reduce bird strikes, such as lighting modifications, would have been explored and
implemented as Appmpriate to reduce the potential losses associated with bird strikes.

Floodpla ins

By 2025, the design year, it is assumed that all of the elements of the WTC Memorial and
Redevelopment Plan would be complete. As indicated above, the WTC Memorial and
Redevelopment Plan project is being addressed under a separate environmental review process.
However, as discussed previously for the construction year, adverse impacts to the floodplain
due to changes to the water retention and flood control characteristics of the Project Site would
not be expected to occur from the elements of the WTC Memorial and Redevelopment Plan.

Water Quality and Aquatic Resources

As described previously for the Future Common to All Alternatives in the opening year, the
reestablished cooling system on the WTC site would not adversely impact water quality and
aquatic resources. Furthermore, proposed and ongoing projects aimed at improving water quality
and aquatic resources in the New York/New Jersey Harbor Estuary have the potential to result in
water quality and aquatic habitat improvements in the Lower Hudson River Estuary. These
improvements would occur without the Project Alternatives, and some of the previously
described project activities may continue through the design year.

NO ACTION ALIERNA TIVE

Terrestrial Resources

Under the No Action Alternative, by the design year it is assumed that the temporary WTC
PATH station would no longer be in operation. However. thiscontinued use of the ternurftu
station iwould not adversely effect terrestrial resources.

Floodplains

The discontinued use of the temporary WTC PATTI station would not be expected to adversely
affect the floodplain.

Water Quality and Aquatic Resources

No adverse impacts to water quality or aquatic resources would be expected to occur without
operation of the temporary WTC station.

PREEERR&12 ALTERNATIVE

Terrestrial Resources

Because the only elements of the Preferred Alternative with the potential to affect terrestrial
resources—the above-ground components, including the street-level terminal building at the
northeast corner of the Project Site (west side of Church Street between Fulton and Dey streets),
the vent structures, and the entrance adjacent to the Winter Garden—would not have changed
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from the opening year evaluation, potential impacts in the design year would be expected to be
similar to those of the opening year. Therefore, adverse impacts to terrestrial resources would
not be expected to occur from the operation of the Preferred Alternative in 2025. Measures to
reduce potential impacts to birds striking the surface of the street-level terminal, such as lighting
modifications, would be explored to minimize potential impacts to resident and migratory birds
from the operation of the street-level terminal building.

Floodplains

No changes to the floodplain in the Project Site are anticipated to occur as a result of the
operation of the Project Alternatives between the opening year and the design year.

Water Quality and Aquatic Resources

Stormwater management for the Prefae,thAlternative in the design year would be similar to that
described in the opening year. Stormwater would continue to be diverted to the city combined
sewer system. Pretreatment systems would remove approximately 80 percent of total suspended
solids and 40 percent of total phosphorus before being discharged to the combined sewer system
at the Project Site. Strategies for reuse of stormwater (see Chapter Il, "Infrastructure and
Energy") would be explored in keeping with the green design, green construction, and
sustainable design principles that have been developed (see Chapter 2, "Project Alternatives").
Therefore, adverse impacts to water quality or aquatic resources would, not be expected to occur
as a result of stormwater generated during the operation of the Preferred Altemativi.

Furthermore. as described under the FptureCommon toAll Alternatives." the reestablished
river water cooling s .steniwould not adversely impact water cnt' anda u.tic resources in the
yiçjflii of the WIC site. Therefore, the Preferred Alternative's continued use of tjystem in
the desian,year would also not

Endangered, I'hreatened, and Special Concern Species

As indicated by USFWS and NYNHP, no endangered, threatened, or special concern or
significant habitats are known to occur within the Project Site. Peregrine falcons that may occur
within the vicinity of the Project Site would be acclimated to the urban conditions characteristic
of the Project Site and adjacent areas. Therefore, they would not likely be impacted by the
operation of the few above-ground features associated this alternative in the design year.

E. MITIGATION

TERRESTRIAL RESOURCES

The preliminary design of the terminal building poses some concern for fatal strikes by
migratory birds both during the day and at night. Measures that have the potential to reduce
daytime bird strikes include:

Place attractants (such as feeders or vegetation) either within 1 foot of the glass surface so
that birds that have been attracted to them do not build up enough momentum to sustain
serious injury if they hit the glass upon departure, or more than 33 feet from the glass
surf ace;

• Transform glass into a recognizable obstacle by uniformly covering glass surfaces with a
decorative grid with 2- to 4-inch intervals;
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• Angle windows such that the panes reflect the ground instead of surrounding vegetation and
sky;

• Minimize use of reflective glass; and

• Minimize the illumination of interiors behind clear glass and the visibility of indoor plants
from outside (1(1cm 1990b, Klem 1991 in Ogden 1996).

Measures that have the potential to decrease bird strikes of nocturnal migrants include:

• minimize amount of light emanating upward during the migratory season; and
• minimize exterior floodlighting during the migratory season.

Measures to reduce potential impacts to birds from striking the surface of the street-level
terminal, such as those presented above, and to minimize the potential for birds to enter the
building through an opening in the top of the structure, would be explored slurin final design.
PANYNJ willc1e all feasibjc cost efft. and naiaL asures for reducing bird strik&s
th rvn,kc pngvith the Terminal's design eonp,

FLOODPLAINS

Existing and rehabilitated flood protection measures would be implemented as part of the
Pftrm&Alternative. As such. flood control would meet or exceedpreScptmbr 11. 2001
conditions, Stormwater discharges would be managed with an approved Stormwater Pollution
Prevention Plans (SWPPPs) and established regulatory programs to minimize potential impacts
to floodplains, groundwater, water quality, and aquatic resources.
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Chapter 14:	 Coastal Zone Management

A. INTRODUCTION

The Preferred Alternative would be located within New York City's Coastal Zone Boundary as
outlined in the Department of City Planning's Coastal Zone Boundary of New York City, June
1986 (see Figure 14-1). As such, this chapter examines the compliance of the PBfèrred
Alternative with coastal zone policies.

B. METHODOLOGY

The federal Coastal Zone Management Act (CZMA) of 1972 was established to support and pro-
tect the distinctive character of the waterfront, and set forth standard policies for reviewing pro-
posed development projects along coastlines. The CZMA emphasizes the primacy of state
decision-making regarding the coastal zone. Section 307 of the CZMA (16 USC §1456), called
the Federal Consistency provision, is a tool that states use to manage coastal uses and resources,
and to facilitate cooperation and coordination with federal agencies. Federal Consistency is the
CZMA requirement that federal agency activities having reasonably foreseeable effects on any
land or water use or natural resource of the coastal zone must be consistent with the enforceable
policies of a coastal state's federally approved Coastal Management Program (CMP). Federal
Consistency reviews are the responsibility of the lead state agency that implements or
coordinates the state's federally approved CMP.

The program responded to city, state, and federal concerns about the deterioration and
inappropriate use of the waterfront. In response, New York State adopted its own CMP,
designed to balance economic development and preservation by promoting waterfront
revitalization and water-dependent uses while protecting fish and wildlife, open space and scenic
areas, public access to the shoreline, and farmland; and minimizing adverse changes to
ecological systems and erosion and flood hazards. CMP provides for local implementation when
a municipality adopts a local waterfront revitalization program, as is the case in New York City.
The program encourages coordination among all levels of government to promote sound water-
front planning and requires consideration of the program's goals in making land use decisions.
The New York State Department of State (NYSDOS) administers the program at the state level,
and the New York City Department of City Planning (NYCDCP) administers it in the city.

The New York City Waterfront Revitalization Program (WET') is the City's principal coastal
zone management tool. The WRP was originally adopted in 1982 and approved by NYSDOS for
inclusion in the New York State CMP. The WRP establishes the City's policies for development
and use of the waterfront and provides a framework for evaluating discretionary actions in the
coastal zone. The WRP was revised and was approved by the City Council in October 1999. In
August 2002, the NYSDOS and federal (i.e., the U.S. Army Corps of Engineers) authorities
adopted the City's 10 Will' policies for projects located within its boundaries. This chapter re-
views the 10 New York City coastal zone policies, which constitute the new WRP, and assesses,
where applicable, the general consistency of the hthrrcthM.ternative with these policies.
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Potential effects on coastal resources include both direct and indirect impacts. Direct effects may
result from temporary (construction) or permanent activities within the coastal zone or
restriction of physical or visual access. Indirect effects may include the introduction of activities
that result in growth-inducing impacts or may lead to other activities that further erode coastal
resources. The potential effects on coastal resources from the Preferred Alternative are assessed
for their consistency with the applicable WRP policies and to determine whether they would
have an adverse effect on coastal resources.

C. DESCRIPTION OF THE AFFECTED ENVIRONMENT

As shown in Figure 14-1, the majority of the Project Site is located within the coastal zone. In
the vicinity of the WTC site, the coastal zone boundary generally follows Greenwich Street.
However, it expands eastward along Vesey and Liberty Streets to Church Street, and therefore
includes the entire WTC site. This coastal zone boundary was not changed as a result of the
terrorist attacks of September 11, 2001.

D. PROBABLE IMPACTS OF THE PROJECT ALTERNATIVES

New York City's WRP includes 10 policies designed to maximize the benefits derived from eco-
nomic development, environmental preservation, and public use of the waterfront, while minim-
izing the conflicts among those objectives. Each Project Alternative is presented below,
followed by a discussion of its applicability to and consistency with the appropriate policies.

NO ACTION ALTERNATIVE

The No Action Alternative may preclude PATH operations between New Jersey and Lower
Manhattan at some point in the future and would result in the increased use of other modes of
travel, such as automobiles, buses, subways, ferries, and commuter rail. The lack of subgrade
pedestrian concourses, which would be constructed as part of the PreferrcjAfiemnljy , would
limit mobility through and around the WTC site, and, thus, access to the waterfront. Specifically,
the No Action Alternative would not support the following policies of the WRP.

Policy 1: Support and facilitate commercial and residential development in areas well-suited
for such development.

As described in Chapter 5, "Socioeconomic Conditions," the Preferred Alternative is a
component of the economic revitalization and future development of Lower Manhattan.

Policy 8: Provide public access to and along New York City's coastal waters.

Although the No Action Alternative would not preclude waterfront access, it would
eliminate subgrade concourses, which would improve access between the WTC site, points
east, and the Battery Park City waterfront.

ALTERNATIVE

Policy 1: Support and facilitate commercial and residential development in areas well-suited
to such development.
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Policy 1,1: Encourage commercial and residential redevelopment in appropriate
coastal zone areas.

The T.referrrcd Altematiye would include approximately 5,000 square feet of accessory
retail within the Terminal. This alternative would help to encourage commercial and
residential development in the area by facilitating the movement of workers and visitors
to the Project Site and surrounding area.

Policy 1.2: Encourage non-industrial development that enlivens the waterfront and
attracts the public.

The Preferred A1trnatjyc would replace and enhance the preexisting transit facility.
While the Terminal itself would not enliven the waterfront, it would facilitate the
movement of people to and from the Project Site to the surrounding waterfront. The
Permanent Terminal's underground pedestrian connection to the World Financial Center
would facilitate movement of workers and visitors to the World Financial Center and the
waterfront open spaces in Battery Park City and Hudson River Park.

Policy 1.3: Encourage redevelopment in the coastal area where public facilities and
infrastructure are adequate or will be developed.

The construction of the Preferred Alternative would replace and improve the preexisting
infrastructure damaged during the September 11, 2001 attacks on the WTC. This
alternative would reestablish the critical connection between PATH and New York City
subway lines (1, 9, E, R, and W) to facilitate movement of employees, commuters, and
visitors to and around Lower Manhattan. In addition to reestablishing the connections
that existed before September 11, 2001, the new facility would link with the Fulton
Street Transit Center, Hudson River ferries, and a proposed commuter rail connection to
JFK Airport. The infrastructure to serve the operation of the lkdèned_Alternative is
consistent with this policy.

Policy 2: Support water-dependent and industrial uses in New York City coastal areas that
are well-suited to their continued operation.

Policy 2.1: Promote water-dependent and industrial uses in Significant Marithne and
Industrial Areas.

The Project Site is not located in a Significant Maritime and Industrial Area; therefore,
this policy is not applicable.

Policy 2.2: Encourage working wateifront uses at appropriate sites outside the Sign ?fl-
cant Maritime and Industrial Areas.

The Prefne4Aflem five does not have direct waterfront access. However, the terminal
would aid the movement of people to and from the Project Site to the surrounding
waterfront.

Policy 2.3. Provide infrastructure improvements necessary to support working water-
front uses.

Construction of the Preferred Alternative is an infrastructure improvement that would
facilitate the movement of workers between New Jersey and Manhattan. While it would
not specifically support working waterfront uses, this alternative would introduce a
pedestrian connection to the World Financial Center, which would enhance the
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movement of workers and visitors to and from commercial uses in the World Financial
Center, which is located in close proximity to the waterfront.

Policy 3: Promote use of New York City's waterways for commercial and recreational
boating and water-dependent transportation centers.

Policy 3.1: Support and encourage recreational and commercial boating in New York
City's maritime centers.

The Project Site, which is the site of the former WTC PATH Terminal, is in close
proximity to the recreational/commercial boating and ferry transportation at the World
Financial Center. This alternative will promote the use of this waterfront area by
providing improved pedestrian access.

Policy 3.2: Minimize conflicts between recreational, commercial, and ocean-going
freight vessels.

The Preferred Alternafiy doeli not involve recreational, commercial, or ocean-going
freight vessels; therefore, the project would not create conflicts among these vessels.

Policy 3.3: Minimize impact of commercial and recreational boating activities on the
aquatic environment and surrounding land and water uses.

The construction and operation of the P -r—efermd-Akiernative would not involve any
commercial or recreational boating activities; therefore, this policy is not applicable.

Policy 4: Protect and restore the quality and function of ecological systems within the New
York City coastal area.

Policy 4.]: Protect and restore the ecological quality and component habitats and
resources within the Special Natural Wateifront Areas, Recognized EcologicalCom-
plexes, and Sign Ulcant Coastal Fish and Wildlife Habitats.

The Project Site is not located within a Special Natural Waterfront Area or Recognized
Ecological Complex. Fkwever. the Prthrrcsl_Alternative would use river . water cooling
for it's - eatin , Ventilation, and Air conditioning_(4ç) systems, which may imnact
aquatic habitats within .the Hudson River. The river .water cfiWjflg system includes two
intakes located on the eastern shore of the Hudson Rivcnnar the World Financial
Center. River water cooling was used prior to September 11, 2001 and would be
reeatabthiicd,a&part of th current redeyeiopment of the WTC site. The New YorkcState
Department of Environmental Conservation is currentl y reviewing PANYNJ's
appjcan.icirenw their State -Pollutant Discharge Elimination System (SPDES)
permit for thejiy r wtcr_cosllnsystcm.,..As.part of this app! nJAKYJNLhas
prepared a Best Technologies Available (B TA) stud y that snecifies meaaurc&tQ&rpiQcA
fish eggs iindiincfrom entrainment and entrapment associated with the s ystems intake
gratvThnwasures include:

Using 3gpj1ousjicIjputegpJ,tpn.Qhiijfl

. Variable speed purpps; and

• Modifying the intake slrucfliw withirnilhmeter (mm) wedgewire screens to reduce
the pproach velocity o 0.5 feet per . second thsbdtk&corresp.QnsiLnLriiQrsatcr
flow of 120.000

•
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While some levi_ofjmnact to aauajQQrganjrns dutto entrainment of fitegg,jgpd
much smaller numberof larncaunavoicahieJilizjmthQselecte4esiogn
aquatic
pronosed system would eliminate

kythbyan_estimated 93 anflprerespecthie y. In fact. virtJ4jiL11
£aunroxiipatelv 98%L I the entraincd_rgipisms are egg which
rates oLnatural mortality and freundity. By_çxeiuding life stag 	 ntraSbje
or

 impact of the cooljg water intake structures.

Policy 4.2: Protect and restore tidal and freshwater wetlands.

There are no New York State Department of Environmental Conservation (NYSDEC) or
U.S. Army Corps of Engineers (ACE) mapped tidal or freshwater wetlands on the
Project Site. Therefore, this policy is not applicable.

Policy 4.3: Protect vulnerable plant, fish, and wildlife species, and rare ecological corn-
inunities. Design and develop land and water uses to maximize their integration or com-
patibility with the identified ecological community.

Requests for information on rare, threatened or endangered species within the immediate
vicinity of Project Site were submitted to United States Fish and Wildlife Service
(USFWS), the NYSDEC Natural Heritage Program (NYNIUP), and National Marine
Fisheries Service (NMFS). USFWS indicated that no federally listed or proposed
endangered or threatened species were currently known to exist in the vicinity of the
Project Site. NYNII-IP also indicated that they had no records of known occurrences of
rare or state-listed animals or plants, significant natural communities, or other significant
habitats, on or in the immediate vicinity of the Project Site. NMFS identified seasonal
use of the Hudson River by shortnose sturgeon and occasional transient use by four
species of marine turtle. However, the Terminal is not directly located along the Hudson
River waterfront; therefore, these intermittent transient species would not be disturbed.
As a result, this alternative is consistent with this policy (see Chapter 13, "Natural and
Water Resources").

Policy 4.4: Maintain and protect living aquatic resources.

See Policy 4.1, above.

Policy 5: Protect and improve water quality in the New York City coastal area.

Policy 5.1: Manage direct or indirect discharges to waterbodies.

Potential impacts to water quality and aquatic resources associated with construction and
stormwater discharge from the Terminal would be managed with an approved
Stormwater Pollution Prevention Plan (SWPPP), in conformance with NYSDEC SPDES
permit requirements. Construction groundwater discharges and stormwater generated
within the Project Site would be directed to the municipal stormwater system. Best
Management Practices for erosion and sediment control would be implemented to
minimize potential impact to the municipal stormwater system (see Chapter 13, "Natural
and Water Resources").
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As described above. for Poliev4. l thePreferred Alternative would emplLvcwar
coolin g system. NYCDEC is currently reviewingiANThJ's qpnlication to renew the
SPDES permit for the WTC site. The application includen BTA study that includes
strategies to reduce impacts

The river water coolin g system would be closed-circuit such that wateLextracted from
thJiuth.a.R yer.syfiWdmot be mixed-with potable water or stormwater as it travels
through the system. Therefore, the system would not alter the composjtjQaQfHudson
River water.

RJAthoaLforth at 6 NYCRR Part 704 establish water quality standards gojn
thermal discharges to the waters .nfIkstattthaJiequir The r ire tht "all thermal
discharges to the waters of the State shall asMAre the protection and propagation of a
haknce4Jn4igaqu&nonulation of shellfish, fish and wildlife iruand on the body of
water"ji6l'IY_cRR704.l(al1. Part 704 also setsj'pitiijnecific.riteria for discharges
that, if met, would assure compliance with the standard. The criteria oarine

include .imaximum surface temnerature of 90°F. a limit Dnihdateraiextent
of a 4°F temnerature th,ciQAwtthird.LQfthtwicth of the rec pg river, and a limit on
the cross-sectional area with a4°F temperature rise to one-half of the river cross section.
Be auseof Hudson River hydrodamics. the maximum surface temperature of 90°F is
the critical criterion to be met.

The BTA study_specifies that the maximum designed change intemperature (AT' oLthc.
proposed 0°F. jhM&rgMolingY water flow disclaarges
would not result in temperatures in excess of the 90°F cnjerion. since the maximum
ambient_surface .waterAemperaflire is 80°F.

TrcfQrc-.. the cooling water dischar ges would have no notenftaLJm,ftact&IQLar
temperatun.an&watcualiw within the Hudson River,

Policy 5,2: Protect the quality of New York City waters by managing activities that
generate non-point source pollution.

See policy 5.1. above.

Policy 53: Protect water quality when excavating or placing fill in navigable waters
and in or near marshes, estuaries, tidal marshes or wetlands.

Construction of the Preferrediterave would not require any excavation or the
placement of fill in navigable waters or near marshes, estuaries, tidal marshes, or
wetlands. Therefore, this policy is not applicable.

Policy 5.4: Protect the quality and quantity of groundwater, streams, and the sources of'
water for wetlands.

The site does not contain any potable groundwater, nor does it contain streams or the
source of water for wetlands. Therefore, this policy is not applicable.

Policy 6: Minimize the loss of life, structures, and natural resources caused by flooding and
erosion.

Policy 6.]: Minimize losses fi-oin flooding and erosion by employing non-structural and
structural management measures appropriate to the condition and use of the property to
be protected and the surrounding area.
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The Project Site is partially located within the 100-year flood plain. The 100-year
floodplain is regulated by the Federal Emergency Management Agency (FEMA), and is
defined as areas that have a 1 percent chance of flooding each year due to storms. The
100-year floodplain is usually characterized by dry land, but has the potential of being
covered with flood water. Executive Order 11988 and its implementing regulations, 24
CFR Part 55, require federal agencies to consider alternatives to avoid adverse effects
and incompatible development in the floodplains.

The PLeferred -Altenlatiyc would not alter the natural features of the shoreline or any
structural or non-structural flood or erosion control measures. The project would not
increase the amount of impervious surface on the site as compared to the pre-September
11, 2001 condition, and thus would not increase flood hazards on or adjacent to the
Project Site. Therefore, the buildings and facilities would be built to withstand these
flood conditions so as not to be damaged in the event of a flood. Consistent with this
policy, this will minimize the potential for property damage and endangering human life
(see Chapter 13, "Natural and Water Resources.")

Policy 62: Direct public funding for flood prevention or erosion control measures to
those locations where the investment will yield significant public benefit

The Preferred Alternative does not involve public funding for such measures; therefore,
the proposed policy is not applicable.

Policy 63: Protect and preserve non-renewable sources ofsandfor beach nourishment.

There are no non-renewable sources of sand on the Project Site; therefore, this policy
does not apply.

Policy 7: Minimize environmental degradation from solid waste and hazardous substances.

Policy 7.1: Manage solid waste material, hazardous wastes, toxic pollutants, and
substances hazardous to the environment to protect public health, control pollution, and
prevent degradation of coastal ecosystems.

As discussed in Chapter 12, "Contaminated Materials," it is not anticipated that
contaminated materials will be encountered within the western portion of the Project
Site during construction of the Pre±èrl Alternative. However, excavation/tunneling
activities associated with the proposed egress routes may encounter fill material, which
could include contaminants and/or contaminated groundwater. Construction activities
would be performed using appropriate construction and engineering practices. In
addition, a Health and Safety Plan (HASP) would be prepared and implemented (see
Chapter 12).

Operation of both the Permanent WTC PATH Terminal, specifically the PAll-I train
system, would include the use of limited quantities of hazardous materials and
petroleum products. These materials are used in conjunction with the current system and
such materials are not stored on the WTC site. No changes in materials handling for the
PATH system are anticipated with the proposed project; thus, there would continue to be
no materials storage at the Project Site. The Port Authority of New York and New
Jersey (PANYNJ) has established a series of standard operating procedures, which
include measures to be undertaken in the event of a discharge of hazardous materials or
petroleum products. These procedures would continue to apply in the future with the
Preferred Alternatiye.
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Policy 7.2: Prevent and reinediate discharge ofpetroleuin products.

See Policy 7. 1, above.

Policy 7.3: Transport solid waste and hazardous substances and site solid and
hazardous waste facilities in a manner that minimizes potential degradation of coastal
resources.

See Policy 7. 1, above. The minimal waste generated by this alternative would be hauled
by a licensed waste hauler according to applicable laws and regulations (see Chapter
12).

Policy 8: Provide public access to and along New York City's coastal waters.

Policy & 1: Preserve, protect and inaintain existing physical, visual, and recreational
access to the waterfront.

The Project Site is located both above and below ground on a site that was previously
the WTC and PATH Terminal. The original PATH terminal had no physical, visual, or
recreational access to the waterfront to be preserved, protected, or maintained. As part of
the Preferred Alternative, a pedestrian connection would be constructed between the
Terminal and Battery Park City. This connection would provide better access to the west
side of Manhattan and the waterfront open spaces within Battery Park City and Hudson
River Park.

Policy 8.2: Incorporate public access into new public and private development where
compatible with proposed land use and coastal location.

See Policy 8.1.

Policy 8.3: Provide visual access to coastal lands, waters, and open space where
physically pra cticat

The project has been planned in coordination with the redevelopment of the WTC. A
master plan for the site will be implemented and includes approximately 5.5 acres of
open space. The development of the Preferred}Jçpjtjiyç would not preclude the WTC
master plan.

Policy 8.4: Preserve and develop waterfront open space and recreation on publicly
owned land at suitable locations.

The Preferred Alternative would be constructed on the site of the former World Trade
Center and PATH Terminal. The PrthrredAltcri would not preclude the
construction of open space uses as part of the WTC Memorial and Redevelopment Plan.

Policy 8.5: Preserve the public interest in and use of lands and waters held in public
trust by the State and City.

The Pxe1QnLAlternative would not hinder current accessibility to the waterfront nor
interfere with the continued use or ownership of land and waters held in the public trust
as the Preferred Alternative is not located directly along the waterfront. The
underground pedestrian connection between the terminal and the World Financial
Center would improve movement of workers and visitors to the waterfront. Thus, the
public interest in the use of lands and water held in public trust (i.e., Battery Park City
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esplanade and Hudson River Park) would be encouraged and preserved. As a result, this
alternative would be consistent with this policy.

Policy 9: Protect scenic resources that contribute to the visual quality of the New York City
coastal area.

Policy 9.1: Protect and improve visual quality associated with New York City's urban
context and the historic and working waterfront.

The visual character of the Hudson River waterfront and Lower Manhattan consist of an
urban landscape with tall commercial and industrial buildings. The only visible elements
of the Permanent WTC PATH Terminal would be the terminal building, which would
provide street-level access to the WTC site and to Greenwich and Church Streets and the
north and south y ntilannsfruct ru.s to be constructed in the Route 9A median. The
Terminal would be modem in design and lower in height than the adjacent buildings to
its north and south, and would be consistent with view corridors in the WTC master
plan. The ventilation structres_wopçç 2-ThQfventihiscture for the
original PATH terminal, would be of long and slender massing, an&wnuldst d 40 feet
in height. It is anticipated that the structures would be clad in reflective material, in
keeping with modem material used on buildings in the immediate area. The terminal and
ventilation structures are in scale and character with existing visual resources in Lower
Manhattan and would be consistent with protecting and enhancing the existing scenic
values and character of the area. As discussed in Chapter 7, "Urban Design and Visual
Resources," it is likely that the terminal would become an important visual resource on
the Project Site.

Policy 9.2: Protect scenic values associated with natural resources.

There are no natural resources on the Project Site, nor is it located in a Special Natural
Area District, Special Natural Waterfront Area, or Recognized Ecological Complex;
therefore, this policy does not apply.

Policy 10: Protect, preserve, and enhance resources significant to the historical, archaeologi-
cal, and cultural legacy of the New York City coastal area.

Policy 10.1: Retain and preserve designated historic resources and enhance resources
significant to the coastal culture of New York City.

As discussed in Chapter 6, "Cultural Resources," to avoid, minimize, and mitigate
adverse effects to historic resources during construction of the Prefened_Alternaiiye,s
Me_morap^pj_f Aare	 Section 106 of the NEPA hBs been &ecute.
AecifredJnthJvKiA, a Construction Protection Plan(s)—based on the requirements
laid out in the "New York City Department of Buildings Technical Policy and Procedure
Notice #1 0/88"—would be developed in consultation with the State Historic
Preservation Officer (SHPO) and implemented before commencement of any excavation
or construction. In addition, as described in Chapter 10, "Noise and Vibration," special
vibration protection measures would be implemented to protect historic resources from
increased vibration levels associated with construction activities. Implementation of the
Construction Protection Plan(s) and the vibration protection measures would avoid or
minimize the potential for adverse effects to historic resources during construction.
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MeawresJq mitigate adverse effQcJsJQtheJttional Regjster-eliaible WTC site have
been specified as part of the Memorandum of A greement for the nroiect ( see
App"x 01
Once constructed, it is anticipated that the Preferred Alternative would continue the
existing trend of modem buildings juxtaposed against the historic fabric of Lower
Manhattan. The jnnal' dçjgn will also incorporate measures to avoi4,.rninimtr
ruit—iga te 4yerse inroads to remainin g remnants and structures ondheWJ1C.sitperJhe

ulations of the executed Memorandum of Agreement for the Permanent WTC PATH
Terminal. The measuresinshide the nreservattonf the p gewav tQAheJ3 train.
architectural treatments on the ulatform level, and visual -access to remainin g resources,
where ppsjhieANYMiwqukUqoxdinate..with SFIPO and the project's Section 106
consulting parties on thd ic rpDrntionufthe,e dem.ents as the Icnnaaiiasksiwiimosea
forward. Overall, the Terminal is not expected to have any contextual or visual effects
on any known or potential historic resources (see Chapter 6, "Cultural Resources").

Policy 10.2: Protect and preserve archaeological resources and artifacts.

(See Policy 10.1, above.) PANYNJ would coordinate with the Lower Manhattan
Development Corporation (LMDC) 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. If necessary, Phase lB testing, which involves
subsurface testing to try to determine whether any resources are actually present, would
take place in potentially sensitive areas prior to the start of construction.

Construction of the pedestrian connection to the World Financial Center may affect a
portion of the Hudson River Bulkhead, buried underground along the western edge of
Route 9A. An agreement would be developed between PANYNJ, VIA, and SHPO in
order to mitigate any adverse effects, if necessary (see Chapter 6, "Cultural Resources").

E. MITIGATION

The Preferred Alternative reflects a commitment to consistency with WRP coastal policies and
the WRP's goals of enlivening the waterfront and attracting the public to the city's coastal areas.
The Preferred Alternative would introduce a pedestrian connection to the World Financial
Center, which would enhance the movement of workers and visitors to and from commercial
uses in the World Financial Center, which is located in close proximity to the waterfront.

Under the policies of the CMP and WRP, the Preferred Alternative would not have an adverse
impact on coastal resources. Therefore, the Preferred Alternative would be consistent with
applicable policies in the CMP and WRP. 	 *
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Chapter 15:	 Cumulative Effects

A. INTRODUCTION

The federal Council on Environmental Quality's regulations implementing the procedural
provisions of the National Environmental Policy Act (NEPA), set forth in 40 CFR Part 1500-
1508, require federal agencies to consider the environmental consequences of their actions,
including not only direct and indirect effects, but also cumulative effects.

The other chapters of this Environmental Impact Statement (EIS) assess the potential direct and
indirect effects of the No Action Alternative and the Pxcferred A1tmthe for a range of
technical areas. This chapter addresses cumulative impacts of the in
combination with other reasonably foreseeable actions.

Cumulative impacts result from the incremental consequences of an action (the project) when
added to other past and reasonably foreseeable future actions (40 CFR 1508.7). The cumulative
effects of an action may be undetectable when viewed in the individual context of direct and
indirect impacts, but when added to other actions can eventually lead to a comskkSde
environmental change. Cumulative impacts are the net result of both the proposed project and
the other projects that could affect the same resource.

The redevelopment of Lower Manhattan includes transportation and development projects being
sponsored by both public and private groups. Although funded and planned separately, and
having independent utility from each other, the construction and operation of these various
projects would have a cumulative effect on the character and quality of Lower Manhattan and
the region, as a whole, both during construction and in the long-term. Recognizing the potential
impacts of such large-scale development in a relatively small geographic area, the lead federal
agencies, in cooperation with the local project sponsors, developed a framework for the analysis
of cumulative effects for projects being reviewed under the National Environmental Policy Act
(NEPA). To guide this process, the U.S. Department of Transportation, Federal Transit
Administration (FTA) prepared the Approach to cumulative Effects Analysis for the Lower
Manhattan Recovery Effort (July 2003).

The approach described in ETA's guidance ensures consistency among projects through a
coordinated set of analysis assumptions and methodologies for all of the transportation recovery
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.

This cumulative effects assessment considers the five major federally funded Lower Manhattan
Recovery Projects as well as other public and private developments in the vicinity of the Port
Authority of New York and New Jersey's (PANYNJ) Permanent World Trade Center (WTC)
PATH Terminal (see Figure 15-1). This analysis also incorporates the assumptions and results
from the following environmental documents, which are being prepared for the other, federally-
sponsored Lower Manhattan Recovery Projects:

15-I



Permanent WTC PATH Terminal

• World Trade Center Memorial and Redevelopment Plan Final Generic Environmental
Impact Statement (FGEIS), which was published by the U.S. Department of Housing and
Urban Development (HUD) and the Lower Manhattan Development Corporation LMDC in
April 2004;

• Fulton Street Transit Center Final Environmental Impact ('EElS) which as_p lAxd by
the FTA and the Metropolitan Transportation Authority (MTA) New York City Transit
NYCT) in October 2004;

• South Ferry Tenninal Environmental Assessment Statement (EA), which wapnWisb&by
the ETA and MTA/NYCT in May 2004; and

• Route 9A Project Draji Supplemental Environmental Impact Statement ('J)SEIS), which was
published by the U.S. Department of Transportation, Federal Highway Administration
(FHWA) and the New York State Department of Transportation iaMav_2004.

This study focuses on subject areas with the nod poteiilial fbi cumulative adverse effects from
the proposed projects in Lower Manhattan. 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: access and circulation: air ,aualiN: noise and vibratioitsuiwral re ces: and economic
conditions. Furthermore, the project spOnsors have agreed to a consistent set of Environmental
Performance Commitments (EPCs) for these resource areas to be implemented as part of their
projects in order to minimize or avoid adverse impacts during construction.

The coordination among the project sponsors began in the Spring of 2003. These efforts have
included working group meetings with all of the project sponsors to address general coordination
issues as well as technical subjects (e.g. construction assessment; traffic modeling; air quality
emissions factors; etc.). Some of these coordination meetings have also involved participation
from other local and state agencies such as the New York City Department of Transportation
(NYCDOT), the New York State Historic Preservation Officer (SHPO), and the New York State
Department of Environmental Conservation (NYSDEC). During the DEIS.
Permanent PATI[ TerminaLfhese meetings were held at least weekly and sometimes two or
three times per week.

Coordination efforts have continued since puhhcation of the DEIS for.the Permanent WTC
PATH TerminaLAs described in Chater 9. "Air OuaIityThnha ter D"Noise and

.J has _worked with MTAINYCT to refmvEPCs and jiave furthered their
onmktm.nHo reduce emissions. ucise. and vibrations durina consfructioj, PANYNJ has also

committed to the coordination JoL tentisi.impacts and are-haeologicitt resources
through the execution ..of the Permanent WTC PATH Terminal Memorandum of Agreement
(MOAt which was p1epar-ed -pursuant to Section 106 of the National Historic Preservation Act.
Furthermore, New York State.GovemojQcorgcPataki has established the LweLManhaUan
Conslinle	 .and enteryhich will oversee eqordination efforts among the Lower
Manhattan lççpyçftjc ects as efforts move forward.

B. METHODOLOGY

The cumulative effects analysis focuses on the five categories of concern identified in ETA's
Approach to Cumulative Ef ct'sfor the Lower JvIanhattn.Reci y ry Efforts. which...
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Chapter 15: Cumulative Effects

rfktdJnthe Envirninen1aJ Anal ysis Frfunxvqricthat wastyeloned PANYNJ, LMDC,
MTA/NYC1T and NYSDOT. —As noted above. the five categories are:

• Air Quality
• Noise and Vibration
• Cultural Resources
• Access and Circulation
• Economics (e.g., Effects on Local Businesses)

It should be noted that the access and circulation category has been assessed under the typical
methodology for projects in New York City of vehicular traffic, pedestrians, and transit services.
Also, the nature of the cumulative effects analysis differs depending upon the category. For the
transportation (i.e. traffic, pedestrians and transit), air quality and noise categories, predictive
quantitative models were used extensively to determine the impacts. For cultural resources and
economics a more qualitative approach was undertaken. With respect to cultural resources, the
cumulative effects analysis focused on National or r listed o eh
ckn oeligihie historic or archaeolo gical resaurces_within thcAeaofPotentjalEffrç
£APE)_forench individual project and noted where effects may be cumulative. For the effects on
local businesses, much of the analysis focused on commitments by project sponsors to maintain
access during construction. Since much of these effects are site-specific (i.e., maintenance of
specific sidewalk areas, curb-cuts, street closings, etc.) the necessary detail developed during the
design phases was not available. As discussed in the individual environmental documents, the
project sponsors are committed to developing a coordinated construction and traffic coordination
plan which will ultimately mitigate potential adverse effects omaccess to lo qaU2usjnse and
cultural sites dudngconsfrueppc.

The cumulative effects analysis considers both the potential short-term (construction period) and
long-term (operational period) beneficial and adverse impacts of the five Lower Manhattan
Recovery Projects, as well as other projects that are anticipated to be undertaken in Lower
Manhattan. However, it should be noted that the short-term or construction-related effects are
generally adverse while the long-term effects are generally beneficial. The Lower Manhattan
Recovery Projects have been planned with the specific purpose of supporting the economic
recovery of Lower Manhattan while enhancing the environment of the area. This is particularly
true with respect to the transportation projects that are expected to improve overall transportation
service to the lower Manhattan area as compared to pre-September 11, 2001 conditions.
However, to satisfy these objectives and needs, the area would experience an intense level of
construction over the next several years. Therefore, in the cumulative effects analysis a greater
focus has been given to the potential adverse effects during construction of these projects.

In addition, the long-term effects of the individual projects do not necessarily act in concert to
the degree that the short-term effects do. For example, while undergoing construction, all of the
proposed projects would lead to increases in traffic, air pollutant emissions and noise
concurrently. These increases are additive and result in a higher level of impact than any project
taken individually. However, the same is not necessarily true of the long-term effects since each
project mostly affects different aspects of the Lower Manhattan environment. For example, the
transit projects (with the exception of the No Action Alternative for the Permanent WTC PATH
Terminal) would have a negligible effect on traffic and, therefore, air quality and noise levels on
the major arterials (Route 9A, Church Street and Broadway) in Lower Manhattan. However, the
different alternatives under study for Route 9A have a much more pronounced effect on
conditions along the above-mentioned roadways. For street traffic and its related effects on noise
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and air quality, the combined effect of Route 9A together with redevelopment of the WTC site
would determine the long-term effects on these resources. This is not to say that the five major
recovery projects do not have long-term cumulative effects that need to be considered. For
example, each project affects pedestrian conditions that overlap in specific areas and need to be
considered cumulatively.

With the above in mind, a coordinated effort was undertaken by the project sponsors of the
Lower Manhattan Recovery Projects in an effort to provide consistency throughout the
respective project's environmental reviews. While this coordination effort has resulted in very
consistent findings between the documents, differences do occur. This is particularly true of the
long-term effects where projects may have different future analysis years or use different criteria
to evaluate their specific impacts. Some of these differences are discussed below. However, the
construction impact assessment is nearly identical in each of the five documents with minor
differences with respect to specific impact criteria (e.g., traffic and noise) used by the three
different agencies (i.e., FTA, FFIWA and HUD).

APPROACH TO CONSTRUCTION PERIOD EFFECTS

For the short-term impact assessment the analysis considered the cumulative effects of the five
federally funded Lower Manhattan Recovery Projects described above. Other privately-funded
initiatives were also considered but were not explicitly modeled as part of the impact assessment
because these projects were either considered too small to influence the outcome or were part of
the baseline (No Action) alternative on which the cumulative assessment was built.

DATA DEVELOPMENTAND BASELINE CONDITIONS

The following steps were performed to develop a consistent set of assumptions and baseline data
to be used in each project's cumulative effects analysis:

Project sponsors provided information to allow development of a construction schedule for the
five projects. A master schedule was developed showing major phases of construction for each
project which was used in all the environmental documents.

• Once the schedules were developed, a critical analysis year was selected which was used in
the modeling analyses to determine the greatest potential for construction-related impacts.
For- thePrmanent WTc PATH Terminal DEI, 2006 was determined as the critical analysis
year and was used in the impact assessment to test the effectiveness of the EPCs and to
determine whether additional mitigation was needed. As descHbQd in more detail belowjhe
nnslrnctiomachedule for the Perm anentWTcPAIHinalC1yJcjuoSLaji4

Redevelopment Plan. and Route 9APwiect are4elaved. and it is more likel y that their
construction would peak in 2007,t200 kponsfructinthe South Ferry
EufloitSTht±&ansit enti qjctsJ,s.stilLexpected to peak in 20QcjA1thougb the peak
construction perisjdsjor_the Lower Manhattan Rec.pxery Projects would not overlap...as
pjçdicted nreviously, this FEIS retains a criticaLnFysis year that includes the peak
construction activitiesfor.all five of the Lower Manhattan Recoycry Projects.

• With the critical analysis year determined, the baseline conditions for the impact
assessments were developed.

- Access and Circulation The project sponsors used the same set of baseline traffic,
pedestrian and transit conditions to perform the impact assessment. Post-September 11,
2001 data collected by each project was assembled into one coherent set of data
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representing conditions for the 2003 baseline. This included traffic volumes and speeds,
pedestrian intersection and crosswalk data and usage for elements of nearby transit
stations.

- Noise and Vibration - Project sponsors shared data on existing noise level
measurements to develop a complete representation of existing conditions in Lower
Manhattan.

- Air Quality - Project sponsors agreed upon background concentrations to be used in the
impact assessment based on NYSDEC monitoring data.

- Cultural Resources - A list of resources (both historic structures and archaeological
resources) were developed in concert and submitted to SHPO for concurrence. This
resulted in one set of eligible resources in the study area. In addition, the federal project
sponsors and the federal agencies prepared a coordinated Determination of Eligibility
for the WTC site pursuant to Section 106 of the National Historic Preservation Act
(NTIPA).

Economic Conditions - A comprehensive land use database was developed for existing
conditions based on the NYC Real Property Assessment Database updated with field
surveys. This data was then used in the MTAJ1NYcf's Regional Forecasting Model and
shared with the project sponsors.

Once the post- September 11, 2001 baseline conditions for 2003 were determined, the
project sponsors developed the future (2006) conditions to be used in the construction
impact assessment. This was accomplished by developing an agreed upon series of factors
for traffic, pedestrians and transit usage based on known development projects and general
background growth for the area.

Once the 2006 critical analysis year was determined, the details of the construction activities
for each project were developed. These details are necessary for completion of the traffic, air
and noise impact assessment. Information for site-specific effects on local businesses was
not generally available to the same level of detail. The information provided included the
actual sub-phases of construction activity and what equipment would be required, for how
long and where it would be generally operating. In addition, the total trucking activity for
each sub-phase was determined and summed across all projects. The initial estimates were
completed for the I3GEIS for the WTC Memorial and Redevelopment Plan since it was
published in April of 2004. Since that time, the information for the Route 9A Project has
been updated by their design team. This information was shared among the project sponsors
enabling the most current information on truck generation, equipment usage and placement
to be used in each project's impact assessment.

IMPA CT ASSESSMENT

Access and Circulation

Based on the information developed in the construction scenarios, an estimated 2,000 truck trips
per day would be expected during peak conditions for the five projects. The project sponsors
then developed an agreed upon set of truck routes, based on NYC truck routes, as well as the
temporal distribution of the trips, for the traffic impact assessment. All traffic and pedestrian
impacts were assessed based on methodologies from the Highway Capacity Manual. While some

15-5



Permanent WTC PATH Terminal

projects employed different software versions for their analysis, the procedures were essentially
the same.

For pedestrian access during construction, the project sponsors relied on the construction staging
and the potential street/sidewalk closings to determine where pedestrian impacts may occur. In
some cases, the issue may be related to a single project (Broadway and Fulton Street) rather than
a cumulative effect (Church Street from Vescy to Liberty Streets). For the cumulative effects
assessment, the analysis focused on specific corridors of movements that would be affected by
more than one project. For example, the movement of pedestrians east-west from the subway
stations on Church Street and Broadway to the WFC was of special concern since four projects
would be working along this corridor.

One significant difference between the GETS for the WTC Memorial and Redevelopment Plan
and the four transportation projects is the criteria used in determining the severity of the traffic
impacts. The four transportation projects use criteria that were originally developed for the
Route 9A Reconstruction Project FF15 in 1994 and subsequently used in the EIS for the East
Sit Access Project and the Second Avenue Subway. The GElS for the WTC Memorial and
Redevelopment Plan uses criteria from the New York City Environmental Quality Review
(CEQR) Technical Manual. These criteria were specifically tailored for development projects
are more stringent than the criteria used on the transportation projects. The rationale for the
difference in these criteria related to a project's intended purpose and use. Transportation
projects generally strive to improve or enhance the capacity of an existing system. However,
development projects generate person-trips that will use a transportation system. Thus, the WTC
Memorial and Redevelopment Plan applied the more stringent criteria since it would generate
trips to Lower Manhattan, whereas the other recovery projects would enhance the area's
transportation infrastructure. While the number of severely impacted intersections may differ
between these two approaches, the need for a comprehensive construction and traffic
management plan has been agreed to by the project sponsors.

Air Quality and Noise and Vibration

For the noise and air quality analysis, the project sponsors agreed upon the set of emission levels
to be used for both the on-road and non-road equipment. As part of this analysis, the project
sponsors reached agreement with respect to the effectiveness of the EPCs on reducing air
pollutant emissions from certain pieces of construction ecluinment. Subseajjentto the publication
of the DEIS for the Permanent WTC PNfILTh IuaLPANYNJ and MTAINYCT coordinated
to further their commitments beyond the original EPCs in order to lower emissions of particulate
matter, which was determined to be the critical pollutant.

Once emission levels were determined, each project sponsor performed the cumulative effects
assessment in their respective area of potential effect. For example, due to its distance from the
other projects, the analysis for South Ferry Terminal is not influenced much by other projects'
construction in the critical analysis year. Therefore, in that document, the cumulative effects
assessment for noise and air quality is almost entirely a result of the project itself. However, in
the vicinity of the WTC site the cumulative effects of the projects are typically much greater
than any individual project's effect. Though in some cases, a particular element of one project
may highly influence the resultant cumulative effect.

The prediction methodologies for noise and air quality impact assessments were the same for the
various projects. The same air quality emission (EPA's NONROAD, MOBILE6.2 and AP42)
and dispersion models (CAL3QIICR and I5C3) were employed for each project's cumulative
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assessment. Similarly, for the noise impact assessment, roadway noise was predicted using the
proportional method based on guidance from the New York City Environmental Quality Review
Technical Manual for all projects. Each project also modeled the construction equipment using a
simplified noise equation (from ETA's guidance manual) which sums each piece of equipment
affecting sensitive receptors based on the agreed upon noise emission levels and hours of
operation. Where the respective projects overlap the results are quite consistent.

The impact criteria for air quality were based on the NAAQS with the exception of PM 2,5 where
the project sponsors employed New York City Department of Environmental Protection
(NYCDEP) interim criteria.

For the noise analysis, the impact criteria are similar for the five projects but not exactly the
same. The ESEIS for the Route 9A Project uses FHWA criteria for noise impacts while the
transit projects use FTA's criteria. LMDC uses the ETA guidance with an additional assessment
comparing noise increases to the criteria in the New York CEQR Technical Manual. The
differences are relatively minor. FHWA uses a single definition of impact—maximum hourly
noise levels (i.e., L) should not exceed 85 dBA. FTA's criteria are more detailed and use three
land use (only two apply in the area, residential and commercial) and two distinct time averaging
periods (an eight-hour average and a 30-day average). For the eight-hour average, the criteria for
residential and commercial land uses are 80 and 85 dBA, respectively. For the 30-day average,
the criteria are 75 and 80 dBA. However, in urban areas with very high ambient noise levels,
such as the project sites, the ETA guidance recommends using an increase in Ldn of 10 dBA
over existing noise levels as the exceedance criterion. The net results for each project's
cumulative assessment are, therefore, essentially the same with respect to the predicted noise
levels and the need for mitigation.

Cultural Resources

For cultural resources the cumulative assessment considered effects on both historic structures
and archaeological resources pursuant to Sccfton€oLthjjjjtiumtlHistoric Preservation Act.
For most historic structures in the vicinity of the project sites, the assessment focused on issues
related to potential damage from construction-related ground-borne vibrations. For each project
the area of potential effect from its construction activities was determined and shared among the
sponsors. This enabled each sponsor to consider the effects of the other project's construction on
buildings that may be affected by their own project. The sponsors have developed a map
illustrating all of the potential ground-borne vibration effects from the projects, structures of
concern, and the overlap between the various projects.

indirect effrI un	 fter the critical cQnsthjcti Qp year. A coordinated asment was
itundertaken by FTA, FHWA, LMDC, PANYNJ, and NYSDOT with regard to the eligibility of

the WTC site. In ajoint Determination of Eligibility issued in March 2004, ETAjIIWAand
LMDC determined the WTC site eligible for listing on the National Register of historic Places.
The environmental documents prepared for the Lower Manhattan Recovery Projects were
consistent in nojing the Site's eligibility although the determination of potential effects v&ths
with each project. Each of the project sponsors has been and continues to coordinate with SHPO
kln&The consulting panties, pwsimflt to the Section lO(LBrnces regarding their Lespotft
potential effects to the site. LMDC and NYSDOT identified ppential adverse effects with
respect to the WTC site muJJYe 	 I__nd xec teP	 matthAareenients that will
uideJhe	 noiectswithrespçcttotheiLpotentjal im cts. ETA

and PANYNLhny xecuted a MemnrandurnsfeementJo minimize iuid mitigate.1.h
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adverse ef&ctfronijfte_cnnsthjjion and oneration of the efenedjtrnmjvej[heYuIton
Street Transit Center and South Ferry Terminal Prqjeetssyould not have an adverse imnact on
the WTC site.

The analysis of potential effects to historic resources considers thesMmIflJ
cumulative mitigation measures of the Low&rlhaitan_Recoverv Projects on the historic
rewurces within the Area of Potential Effect for the Permanent WTC PATH Terminal. The
Preferred Alternative was determined to have an adverse effect.

For archaeological resources the cumulative . effects analysis has been based on the data
developed among project sponsors and agreed upon with SHPO. There are two areas ofJcnwn
or potential ,axclaeQkgiea]JieusitiyjflwjShin the Permanent WTCPATkJTerrninal 's APE. The
Hudson River Bulkhead (State and National Register-eligible) has been declared historic from
Battery Place to 59th Street. Portions of the Bulkhead are visible, but it is buried in the vicinity
of the WTC site. Therefore, it is considered an archaeological resource for purposes of these
analyses (see Chapter 6, "Cultural Resources").
sensitivity on the eastern portion ("east bathtnbifihe_iWTC site: which is also considered in
this analysis.

Economic Conditions

Generally, the cumulative effects on local businesses in the environmental documents have been
mostly qualitative. While the cumulative traffic impact assessment has been quantified, the
specifics of the construction and traffic management plans have yet to be developed.
Maintenance of access to businesses, whether for deliveries or customers, requires a level of
detail that is not available without further engineering design. For example, the air quality and
noise analysis has been conducted assuming that certain pieces of equipment are in located in a
general area for several months. However, to develop the actual Maintenance and Protection of
Traffic Plans (MPT), which would illustrate how access would be maintained to a specific
building, requires much more specific details. Therefore, the cumulative assessment has been
focusing on the general areas of concern (which streets, curbside lanes and block faces are
affected) and the commitment to further develop measures to avoid or minimize adverse effects.

CUMULATIVE CONSTR UCIIONANALYSJS FRAMEWORK

As noted	 the constructionAohedule for the
Permanent WTC PATH Terminal has been delayed and extended -as r red to the anqjis
nesented in the DEIS, Similarly, the schedules for the World Trade Center Memorial and

Red_evelonment Plan. and Route 9A have been delayed.

In- April 2005. LMDC released the World Trade Center Memorial and Redevelopment Plan
Environin eujal 43enwQj( for Proposed rnemeizis. which reviews the analysis resith& from
the World Trade Center Memorial and Redevelomnent Plan EGEIS in light of recent changes to
thelTc Master Plan ineludinn its construction schedule. This document included a revised
consthietion_imnacts assessment to determine iti new_impacts are predicted and concluded that
their impacts would be similar to the analysis presented in the FGEIS.

The revised construction-  showed that LMD_C's construction schedule is ttaye&and
that its construction is not likel y to peak until 2007 or 2008. Given similar dela ys in the
schedules for the Permanent WTC PATH Temiinai and the Route 9A Project, the cumulative
construction in Lower Manhattan is also not likehu q .peak until 2007 or 2008.. However, because
the_construction of the South Ferry Terminal and the Fulton Street lrransit_Geuter_woidd_neak

J58



Chapter 15: Cumulative Effects

arlJhc overall level of activity in 2007 isex ec dto be lcwer than jiw&.nroiected inthe
Permanent WTC PATH Terminal DEIS.

The cum	 rects anal sis in the DEJS assumed... construction j>f one or moreof the Lo
Manhattan Recovery Project, would begin inlOO4and that activities would peak in 200&This
analysis assumed a more fast-tracked anuroacor these rojects. Therefore. the assumptjpnsin
the DEIS regardin g construQti.on scheduling and nbasin represent higheçakailyaffic.
Doise, vibrations, and air noiMant emissions than would occur under the revis
schedules. Furthermore. the mitiatiQp measures devJpjwiflxjespeet to thesemaxixnum
predicted levels would ben more effective underihe less	 ndus

Th.e..&onslrncAion nerwd analysis presented belaw describ.esioth the	 consftucti(,)TI

schedule developed for 20il6. which con.sider&the peak for all of thtL pwer Manhattpjççe
ProiectsFollowmg the detailed anal ysis is aguahtatiye_descrmtion of anticinated chpgjyjfh
thiefinement_of construction schedules occurred followin g the Permanent WIC _PATH
TerminalDEIS.

Lower Manhattan Recove;y Projects

The federal government is sponsoring five. major Lower Manhattan Recovery Projects:
Permanent WTC PATH Terminal- LWTC Memo 1 ndRedevelonment Plan: Fulton Street
Transit Centei South Ferry TerminaUnid.Route _9Afrniect (see Figurt51). These projects are
briefly described below along with the construction work that is expected to occur in the pjic
analnm_yenr.

WTC Memorial and Redevelopment Plait 	 15-1, Reference No. 1)

Rebuilding of the WTC site would provide for the construction of a Memorial and memorial-
related museum and cultural facilities, up to 10 million square feet of commercial office space,
up to 1 million square feet of retail space, up to I million square feet of conference center and
hotel facilities, new open space, and infrastructure improvements, including loading and parking
facilities, advanced security systems, and new and reconstructed streets. For this cumulative
effects analysis, it has been assumed that LMDC would pursue its "Proposed Action" alternative
as presented in the World Trade Center Memorial and Redevelopment Plan Final Generic
Environmental Impact Statement.

The rebuilding of the WTC would take place over approximately II years, from 2004 to 2015.
For this analysis_the following acti yiiks_wQreassumed to occur in the peak construction year

• Demolition of Hudson and Manhattan (iJ&M) Terminal and excavation of East Bathtub:
This task involves the removal of existing structures between Church Street and the I and 9
line on the eastern portion of the WTC site to form new basement levels for the complex.
Once the existing structures have been demolished and removed, a new slurry wall would be
constructed and work would proceed on the basement levels of the future WTC towers. To
maintain temporary WTC PATH service, the East Bathtub would be constructed in two
zones: northeast and southeast. As excavation of these zones is completed and as additional
access can be provided to the temporary WTC PATH station, the spoils beneath the station
itself would be removed to complete the excavation of the East Bathtub.

keieiit1QThe publication of tiicJThjS,_PANYNJ determincçj_tbaJ_ppflin of the east
bathtub excayationJnc1u4ingdemolition of the H&.MTerminal, will be undertaken as part
the Preferred Alternative for The Permanent WIC-T.ATH Thnninal (see Chaptcr,.ZiTr nicet
AitemabyesjA3xqayation of some p rtiqnsj fthensflathiuh..eoul4 also hnmdflkeny

15-9



Permanent WTC PATH Terminal

LMDC for the WTC Memorial and Redevelopnjn.t Plan. depending on thetimina of thLs
project and thQ.Pexmanent WTC PATH J jna1 ho She scope of excavation to he
undertaken by LMDCandior PANYNJ is not certain at this tim hecunj plative effect
would not_change. Therefore, the east bathtub excavation has been retained here as oartpf
thecumulative construction analysis framework.

WTC Concourse and Freedom Tower foundations: Work within the northwest quadrant of
the WTC site, would include the construction of sub-grade concourses and retail as well as
Freedom Tower (Tower 1) of the WTC complex. The construction of Freedom Tower is
expected to follow typical skyscraper methods of construction. This would involve the
construction of several floors of the tower at a given time. As the skeleton of the building
moves upward, facades and interior work is conducted on lower floors. This process is
repeated until top out is achieved, after which, finishing work proceeds throughout the
building.

Towers 2, 3, and 4 foundation and below grade retail: Upon completion of the East Bathtub
foundations for Towers 2, 3, and 4 would be constructed. This would include preparation of
spaces for below-grade retail and servicing areas, construction of concourses, and
preparation of the bases for the eventual construction of the office towers.

• East Bathtub above grade retail: As the bases of the office towers within the East Bathtub
are completed, work would begin on the above-grade retail levels.

Elsewhere on the site it is assumed that the expansion of the k!thflth south of Liberty Street
would have begun, and the sub-grade build out of that space would continue. The construction of
the Memorial itself, and associated cultural and open spaces, would also commence.

Route 9,4 Project ('Figure 15-1, Reference No. 2)

NYSDOT proposes to reconstruct Route 9A immediately to the west of the WTC site between
Barclay and Albany Streets. NYSDOT is currently considering three alternatives for the
reconstruction of Route 9A. A No Action Alternative would rehabilitate the existing roadway,
which was reconstructed following September 11, 2001. An at-grade alternative would restore
the roadway to its pre-September 11, 2001 condition with modifications to accommodate the
future uses on the WTC site. The third alternative calls for approximately 75 percent of
vehicular traffic to be re-routed through a short, sub-grade bypass and improve at-grade
pedestrian connections between the WTC site and Battery Park City (BPC). The construction of
this bypass includes the requirement to maintain access to the WTC site with four traffic lanes
throughout the construction of the project. For this cumulative effects analysis, the short-bypass
alternative was assumed.

For the purposes of this analysis, the Route 9A short bypass has been assumed since it would
result in the highest level of construction activity along Route 9A, as compared to other
alternatives, and the greatest potential for construction impacts. The project has been
disaggregated into four construction stages as follows:

• Stage 1; Construct temporary north and south roadways adjacent to the site of the proposed
sub-grade bypass. This activity is expected to take around 6 months.

• Stage II; Construct the southbound lanes of the sub-grade bypass.
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Stage 111; Construct the northbound lanes of the sub-grade bypass. Upon completion of the
southbound lanes, traffic would be re-routed to create a clear zone for the construction of the
northbound lanes.

• Stage IV; Surface and Tunnel Finishes. As the bypass is complete, permanent tunnel lining
must be installed, and the local road surfaces reinstated at Street level.

In the peak construction year for this impact assessment, Stage II would be under construction.
The proposed bypass would be located in fill beneath the groundwater table. As such, the
proposed structure is required to provide a contiguous hydrostatic barrier to prevent the ingress
of water into the sub-grade roadway. For the purposes of assessment of environmental impacts,
it is assumed that a slurry wall method of site retention would be employed. Slurry walls would
be built first and then excavation and tunnel construction would proceed. The slurry wall would
be excavated to bedrock to limit the drawdown of groundwater and to prevent the intrusion of
Hudson River water into the excavation.

Construction of the slurry walls would be from within the Stage II Work Zone. Six traffic lanes
would be maintained during the duration of this stage for the peak traffic periods. After the
slurry wall is complete, the excavation for the southbound bypass tunnel would be performed.
The entire width between slurry walls would be excavated to the proposed invert of the sub-
grade for the tunnel. Additional excavation would occur in the location of the Prftacri
Alternative's Route 9A concourse. Excavated spoils would be removed from the site by dump
truck following the proposed truck routes.

NYSDOT is also undertaking streetscape improvements for the portion of Route 9A south of
Albany Street. This project, referred to as the Route 9A Promenade South, is being studied and
designed independent of the proposed improvements in the vicinity of the WTC site. The
construction of the Promenade SouthbeganJnpe ber2fl04 with anticipil
early 20%. Since, the Promenade South would be finished before the peak construction year for
the Prefèried AlterjmtLv, it is not considered as part of the construction cumulative effects
analysis presented below.

Fulton St reet Transit Center ('Figure 15-1, Reference No. 4)

This cumulative effects analysis of the Fulton Street Transit Center assumes that MTA/NYCT
would pursue Alternative IQ as presented in the Fulton Street Transit Center F 
Environmental Impact Statement. Similar to the above projects, the engineering is ongoing.
However f- descrJpfiye nn-e. the orojc1 has been disaggregated into five components as
follows:

• Element 1, Dey Street Passageway: This element would include the site preparation for and
construction of the passageway beneath Dey Street from Broadway and Church Street
linking the 4 and 5 line with the R and W line. The passageway would be constructed with
cut and cover methods. Including utility relocation, passageway construction, and street
reconstruction, this element has a 24-month duration.

• Element 2: Entry Facility: This element includes the demolition of existing structures on the
east side of Broadway between Fulton and John Streets, site preparation, foundations, and
above-grade construction of the new entry facility to the Fulton Street Transit Center. This
element has a duration of 27 months.
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• Element 3: A/C Mezzanine: This element includes the extension and widening of the A and
C line mezzanine and includes slurry wall construction and utility relocation. The total
duration of this element is 26 months.

• Element 4, Underpasses: This includes the construction of concourses beneath the R and W
and 4 and 5 subway tracks to link the Dey Street Underpass with the WTC site and the new
Entry Building east of Broadway. Both underpasses would require approximately 6 months
for construction.

• Element 5, Other station improvements: This element includes rehabilitation of platforms
and station elements on the 4 and 5, 2 and 3, and J, M and Z lines; new access to the 4 and 5,

2 and 3, and A and C lines; and a new below-grade connection between the Cortlandt Street
(Rand W) and WTC (E) stations. Portions of Elements would be undertaken throughout the
duration of the Fulton Street Transit Center project.

In the peak construction year for this impact assessment, components of all elements gy be
under construction. The following describes the major activities includedjn this cumulative
effects analysis.

• Tunneling For Underpasses. The current Transit Center conceptual design locates a
concourse structure directly beneath the existing R and W line at Church Street and beneath
the existing 4 and 5 line at Broadway. In addition, it is intended that the 4 and 5 line
northbound platform be widened beneath the east side of Broadway. In order to maintain
traffic on Broadway and Church Street, and to limit disruption to subway service, the
tunneling operation would most likely require an incremental underpinning sequence of
adjoining structures along the east side of Broadway between Fulton and John Streets, in
conjunction with careful monitoring of vibration and subway track movement.

• Concourse Construction under Dey Street, The rock strata elevation below Dey Street lies
beneath the proposed depth of excavation. Consequently, it is probable that the concourse
would be constructed using "cut and cover" construction methods.

• Widening of A/C Line Mezzanine. The A/C line mezzanine would be widened and
reconstructed using a "top-down" sequential cut and cover sequence similar to the concourse
construction at Dcy Street. While the amount of actual required volume of excavation is far
less than that required for the Dey Street concourse, the A/C line mezzanine widening is
complicated by the need to maintain operation of the A/C line platforms. In addition, the
structure of the rail tunnel itself is extremely sensitive to reductions and increases of
overburden stress applied to the modular tunnel rings.

Construction LqLtIM5 oroject would re quire staging areas that would be closed to pedestrian and
vehicular traffic for the duration of the relevant construction activity. The fbi1QyiIg staging
areas were assumed for this analysis:

• Fulton Street: One lane and the southern sidewalk would be reserved for truck parking and
staging throughout the construction period for a distance of approximately 180 feet east of
Broadway to the eastern extent of the FSTC site. The remainder of Fulton Street between
Broadway and Nassau Street would be temporarily closed to vehicular traffic for the
duration of the mezzanine widening. Lanes would be open for emergency traffic and
deliveries, but through traffic would not be permitted.
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Dey Street: It is anticipated that full closure of Dey Street from Church Street to Broadway
and sequential closure of entire segments of the north and south sidewalks would be
necessary for the duration of construction. Pedestrian access would be restricted to a five-
foot egress sidewalk on the north and south curbsides. Temporary track loading areas would
be established on both ends of the street. A vehicle lane for emergency access and essential
local deliveries would be maintained.

• John Street: Under the alternative considered for this cumulative impacts assessment, lane
and sidewalk closures would not be required on John Street.

• Church Street: The eastern travel lane and sidewalk would be closed at the intersection with
Dey Street and between Fulton and Dey Streets during the period of the Dey Street
passageway construction. In addition, the western lane and sidewalk would need to be
closed during construction of the Rand W connection.

• Broadway: It is anticipated that one eastern lane and the eastern sidewalk would be closed
from Fulton Street to John Street. It is expected that the sidewalk would be used for truck
and equipment parking and that pedestrians would be re-routed onto the eastern traffic lane
during this period. The construction of the 4 and 5 line underpass stairs at 195 Broadway
would also require the closure of the entire western sidewalk of Broadway. The construction
of the Dey Street underpass would also require the temporary closure of Dey Street at
Broadway.

• Nassau, Dutch, and William Streets: Construction of certain elements of the FSTC would
involve temporary closure of vehicle lanes and sidewalks along Nassau, Dutch, and William
Streets.

Intersection of Maiden Lane, Cortlandt Street, and Broadway: All four corners, sidewalks,
and travel lanes would be subject to intermittent closure with construction of the 4 and 5 line
mezzanine.

Soul/i Feny Terminal (Figure 15-1, Reference No.j

The South Ferry Terminal would be constructed generally within the limits of Peter Minuit
Plaza, Battery Park, and immediately north of Whitehall Ferry Terminal. Street preparation work
for the South Ferry Terminal under Peter Minuit Plaza would occur first. Construction of the
approach tunnels, including underpinning of the existing 1 and 9 loop track and the 4 and 5
subway tunnels in the eastern edge of Battery Park would occur next. Terminal construction
would occur next and the bellmouth and fan plant construction would follow. . Construction of
the beilmouth would require reconstruction of about 275 feet of existing subway tunnel. The
reconstruction would require demolition of portions of the subway roof and sidewalls. Finishing
work would be ongoing dMrjflgh rQjec's final p  e and would occur underground.

The cut and cover construction of the approach tunnels for the South Ferry Terminal would
require the demolition and reconstruction of Battery Place near its intersection with Greenwich
Street. MTAThIYCj[, in cooperation with NYSDOT, would complete the portions of the Route
9A Promenade South between RustIc 9A and State Street as part of the South Ferry Terminal
project. This work would occur following the construction of the bellmouth approach tunnels.
MTA/NYCI and NYSDOT would also share staging areas in the vicinity of Battery Place to
reduce the off-site impacts of their construction projects.

In the peak construction year for this assessment, the following elements W, ere 	 to be
under construction,
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• Cut and cover tunneling operations;
• R and W Whftch1l Station connection to South Ferry Station;
• Underpin of 1 and 9 line and 4 and 5 line for new station construction;
• Beilmouth construction; and
• Ventilation plant construction.

Other Lower Manhattan Projects

Lower Manhattan Street Reconstruction Pro gram

The New York City Department of Design and Construction (NYCDDC) is undertaking an
aggressive program to reconstruct the majority of local streets in Lower Manhattan. NYCDDC
has prepared a preliminary phasing plan for this program, which covers the area south of Canal
Street between the Hudson and East Rivers. The extent of street reconstruction varies depending
on the type of roadway, its history of previous repairs, and the level of subsequent damage. In
some eases streets would be repaved, but other streets would be fully reconstructed, including
utility relocation, sidewalk reconstruction, and new pavement. Based on NYCDDC's
preliminary program, the following streets may be reconstructed concurrent with the peak
activity for the Preferred Alterntiv:

• Canal Street from Hudson Street to Bowery Street;
• Worth Street from Hudson Street to Park Row;
• Greenwich Street from Chambers Street to Barclay Street;
• West Broadway from Vesey Street to Chambers Street;
• Church Street and Trinity Place from Chambers Street to Morris Street;
• Barclay Street from Route 9A to West Broadway;
• Vesey Street from Route 9A to Broadway;
• Liberty Street from Route 9A to Broadway;
• Cedar Sheet from Route 9A to Washington Street;
• Washington Street from Liberty Street to Cedar Street;
• Washington Street from Vesey Street to Barclay Street;
• Fulton Street from Church Street to South Street Viaduct;
• Frankfort and Dover Streets from Park Row to South Street Viaduct;
• Dey Street from Church Street to Broadway, and;
• South Street Viaduct from Whitehall Street to Brooklyn Bridge.

It is assumed that the street reconstruction program would be fully coordinated with the Lower
Manhattan Recovery Projects such that the rehabilitation of streets in the vicinity of the WTC
site would be postponed until the major construction efforts at the site were fully or nearly
completed. This coordination would avert damage from WTC and PATFI construction to already
reconstructed roadways. However, given the aggressive timeline for this program, it is
anticipated that some street reconstructions would be underway during the construction period of
the Preferred AltemathQ, but these activities are expected to be on a scale and at a pace similar
to what was underway at the time of the existing conditions surveys for this project. Since the
street reconstruction program is not anticipated to occur in the immediate vicinity of the WTC
site during the construction period for the PreferrtLAItrnative, but would occur at other
locations in Lower Manhattan, it has been considered as part of the background conditions for
this cumulative effects analysis.
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PrivateDevelopment Projects

Bidjon the analysis presented in Chapter 4, "Land Use, Neighborhood Character, and Public
Policy," ihin projects nçyJ2ne construction activities thnl overlap with construction of the
Prithed Altmgjye. These projects are as follows:

• Washington Street Urban Renewal Area (WSURA) Site 511, a 43ujth residential building
with

• BPC Site 23, an approximately 280,000-sf residential building with ground floor retail;
• BPC Site 24, an approximately 260,000-sf residential building with ground floor retail; and
• BPC Si2 an mxima23nillionsfoffice builldnigmLaound—flao—re all.

To estimate the potential cumulative impacts of these private developments, assumptions were
made regarding the type, length, and stages of construction that would be required. In New York
City, new commercial and residential construction typically requires 18 to 24 months from site
preparation to final fit-out. To conservatively estimate peak conditions, it was assumed that the
private developments shown in Figure 15-1 would have an 18-month construction period.

It is assumed that the construction of these private developments would follow typical methods
and procedures for new buildings in Lower Manhattan. The New York Stock Exchange New
Facility Final Environmental Impact Statement (December 13, 2000), described proposed
activities for its construction. These general assumptions were used for the private developments
identified above.

The New York Stock Exchange FF15 identified four major phases of construction: demolition,
foundations, tower core and shell construction, and interior construction. The estimated truck
activity for each of theses phases is presented in Table IS-I.

Table 15-1
ruction Period Truck TripGeneration for Private
Phase	 Peak Averaae Dail y Truck T,

to 16

Impact Statement
13

The New York Stock Exchange expansion would have been a 600,000 square foot building,
which is considerably larger than is proposed for BPC Site 23 and 24 and jçmgabiejo

a sirnihrocnuutrof truck&thnn
is	 sntcd in Table 154, BPC Site 26
Jkchangç and

BPC Sites 23, 24, 24, and WSURA Site SB would not require buildjg demolition. Thus their
construction would begin with the foundations phase. Based on a typical construction schedule
for a high-rise building and on currently planned completion dates, it is assumed that BEC_Si1ci
23 and would be either nearing the end of the tower core and shell
phases or in the interior phase concurrent with peak construction activity for the preferred
Alternatiy.. Thus, only BPCSiic 26 would potentially be in foundation construction.
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Construction Vehicles and Truck Routes

The assessment of post-September 11, 2001 traffic conditions, which is the basis for-the
construction period traffic networks, was developed using counts conducted in Spring and Fall
of 2003. At the time of these counts, there were several ongoing construction projects in Lower
Manhattan, including the temporary WTC PATH station, Battery Park City sites, 10 Liberty
Street, and 2 Gold Street. Thus, the construction period traffic associated with these projects was
included in the counts and the resultant baseline traffic networks. All of the projects under
construction in 2003 would be completed by thQcrkicabmilvsis year, meaning that they would
no longer generate construction vehicles; however, these vehicles were not removed from the
More baseline traffic network. Since it is expected that the private development projects
described above would generate an equivalent or lesser volume of construction vehicle trips in
the critical analysis year as those projects included in the base counts, the trips associated with
the private developments described above are considered as part of the future baseline traffic
network.

Table 15-2 presents the total peak daily construction related truck trips that would be generated
by each of the Lower Manhattan Recovery Projects in the critical anal ysis year. The sponsors of
the federally-funded, Lower Manhattan Recovery Projects have coordinated to establish routes
for individual site access during construction. As shown in Figure 152, trucks would enter and
exit Lower Manhattan from six principal gateways: Holland Tunnel, Manhattan Bridge, Route
9A, Brooklyn-Battery Tunnel, Bowery, and Broadway/Avenue of the Americas. Within Lower
Manhattan, these trucks would use Route 9A, Church Street, Broadway, Water Street, and South
Street.

Table 15-2
Total Peak Daily Truck Trips Generated By Lower Manhattan

Heavy Truck I Light Truck I Total Truck

	Fulton Street Transit Center 262 	 70	 332
South Ferry Terminal 	 150	 98	 248

Total	 1.598	 590	 2.18

On-Site Equipment

For three of the Lower Manhattan Recovery Projects—WTC Memorial and Redevelopment Plan,
Route 9A Project, and Fulton Street Transit Center----that would be constructed concurrent with
and in the vicinity of the PrpjeqtJ3jte, an estimate of on-site equipment was made to support the
cumulative analyses. Because construction of the South Ferry Terminal would occur
approximately ¼ mile south of the Proiect5iie, no overlapping effects with South Ferry
Terminal's on-site sources are expected. Thus, South Ferry's on-site equipment was not included
in the cumulative effects analyses for air quality, noise and vibration, and cultural resources.

Appendix D presents the on-site equipment that would be generated by the Lower Manhattan
Recovery Projects identified above for the peak construction year. The table lists the work zones
and the types, numbers, and durations of use for each piece of equipment. Although the duration
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Chapter 15: Cumulative Effects

period (in months) is provided for summary purposes, many pieces of equipment may opehite
during only portions of the period. For additional details on the use of the equipment at each site,
refer to Appendix D. The equipment that would be used for construction of the Prnferred
Alternative is presented in Chapter 3, "Construction Methods and Materials."

MITIGATION

Environmental Petformance Commitments (EPGs)

The PANYNJ, LMDC, NYSDOT, and MTA/NYCT have developed a unified environmental
analysis framework for the Lower Manhattan Transportation Recovery Projects, which is
summarized in Chapter 2, "Project Alternatives." As part of this effort, these agencies developed
EPCs that would be implemented during the construction of individual projects to avoid or
minimize adverse effects to the environment. The EPCs and plans for their implementation are
shown in Chapters 5,6,8,9, and 10 of this EElS for each of the five resource areas.

The EPCs that have been specified for the construction of the Preferred Alternative have been
accounted for in the analysis of construction period impacts described in Chapters 4 through 14
of this EIS, where appropriate. These chapters also present mitigation measures to specifically
address the potential construction-period impacts of the Preferred Alternative. However, in most
cases and in particular with reference to the five resource areas identified above, the cumulative
effect would result in more or greater impacts than would the Pmthrred AltQrnthe alone. Thus,
measures presented below to avert or minimize the adverse effects of the five Lower Manhattan
Recovery Projects would also mitigate the project-specific impacts of the Ercfen...cdAltcrintive.

Similarly, the measures that have been committed to by the other agencies for their individual
projects have been incorporated into the cumulative assessment of construction period impacts
that follows below.

As part of the analysis, the project sponsors have and continue to consider the efficacy of the
EPCs and additional mitigation. Leading up to the publication of this EM, extensive
coordination and data sharing occurred among the agencies to develop a consistent set of
specifications for the EPCs, as well as assumptions regarding their efficacy in reducing the
adverse effects of construction. Most discussions centered on air pollution emission reduction
measures, but also included traffic and noise reduction measures since the analysis shows a need
to consider additional mitigation. Since the agencies were committing to measures beyond
typical mitigation employed in the industry, it was necessary to make certain conservative
assumptions about their effectiveness and availability. The details of these considerations are
discussed in the technical analyses below. However, the result is that while the EElS makes
certain conservative assumptions, the project sponsors continue to meet to determine what can
be realistically done to lower the predicted values.

Mitigation Measures tinder Consideration

FollowinAhepublicatjpnof theElSfor -Ah	 -w	 PAT
Manhattan project sponsors continued to meet to further define the EPCs and their
implementation. Areas of interest included:

• The development of a traffic management plan based on the current truck estimates;

• Development of a construction coordination plan focusing on individual stages of each
project's plan;
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• Application of diesel particulate filters (DPF5) to specific construction equipment with
consideration for effectiveness and feasibility;

• Possible electrification of certain (e.g., welders, compressors, etc.) construction equipment
to lessen the severity of potential adverse effects on concentrations of particulate matter and
nitrogen dioxide; and

• Determining the critical equipment and activities that result in cumulative adverse noise
effects at specific sensitive receptors. Based on the analysis to date, the project sponsors
have now focused their concerns on specific locations.

This proce&.ha rsuitcd_th additiQnaLair quality amLnsiñse commitmentsstpart of the
Permanent WTC PATH Terminal, Fulton Street Transit Center. and South Fe,try
projects.	 measures AoJeJniçplcmented are described mon C

whai..kcrnmmiknYericiEffecisi

Also subsquentAQ the p1thiication of the llEJ&.rihePertnanent WTCJPXIHJerminajlJTA
and PAN\TNJ executed a Memorandum of A greement (MOM nursuant to Section 106 of the
National Historic Preservation Act. At the reiiuestjtthe Section AO±Eooxtsu1tingjgftkJg
MOA includes stipulations to coordinate potential cumulative
and after construction. LMDc.J4iSDQT7,and MTA/NYCT were involved in developing these
thp ila*isn&aniihaytagreed..tqjh pmcea&aetThrthjnheaccuted MOA. Section C. "Probable
(ThimlnctLo1LYcriod Effects." orovides further - -information rearding the coordination
cpmmiimeni&nfthMQA.

Ongoing Coordination

The project sponsors have developed a framework for construction coordination, which includes
establishing 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. While representatives of each of the sponsoring agencies are seated on each committee,
one sponsor has been charged with coordinating the efforts of the individual working group. The
following describes the construction working groups that have been formed and the principal
goals and issues to be coordinated by the individual groups.

• Schedule Working Group: The schedule working group will coordinate construction
schedules for the recovery projects. This group will develop and maintain and track a master
construction schedule and will develop a geographic information system for Lower
Manhattan to track construction activities.

• Logistics Working Group: The logistics working group will coordinate with the schedule
working group to overlay construction activities, review phasing and staging plans, and to
develop a master logistics plan for the recovery efforts. This group will seek opportunities to
share construction facilities such as trailers, parking, and transport of workers and will
coordinate the location and/or implementation of these shared facilities.

• Traffic Working Group: The traffic working group will develop the coordinated Traffic
Management Plan for the Lower Manhattan Recovery Projects. This plan will compile the
individual Maintenance and Protection of Traffic Plans for individual projects and will
employ technologies to determine the best routes for delivery of goods and equipment and
the removal of debris. This group will implement an j 	 ientTranitation System (ITS)
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system to communicate real time traffic information during the construction process and will
coordinate the permitting of construction-related traffic issues (e.g., lane closures).

• Standards Working Group: The standards working group will coordinate the implementation
of the EPCs through a consistent approach to construction contracts and specifications. The
project sponsors have engaged the construction industry to determine the current and
projected feasibility of the EPCs, and these efforts will be continued through the standards
working group. The group will research available technologies and strive to implement
appropriate advances to the extent possible during the construction process. Furthermore,
this group will coordinate specifications for construction materials; will establish protocols
for work hours, y rffkatiqnrocedurs, construction safety, cleanliness, signage, and public
outreach; will develop requirements for construction contracts; and will centralize contract
documents for the Lower Manhattan recovery efforts.

On November 22.2004 N York State Goyenor
aQaflnp th e_Manhattan Cs ict jon Command Car. The Command Center_will
a(minister the constuction of_pmjept'swithimLoweManattanjh either .,Rhaye a
construetlonvalueMjnortltn £25
çqufre work within in a CthrJftatesfreet or high	 Qfthe_ppjects noted bfl

Command center ipe&t toh	 versigtuf th five Lower ManhattgtRvyfmjeçj
the
construetonQcincii1ding BPC Siiefl425.

The Command Center_will coordinate community infoimcjo custruction jpgisti_jijty

by-the —Qovemor 	 Ma rofthe City of New York The Mayor
Of CiQpralions to_acuan_liaison between_the Command Center and Cit y offlcial. An
Exccutive Committee, to be chaired by the
ornmuniqa.tions between the Command Centei,_tjpwer Mnhaltnmict_SnotmoTh,_and

dlceciandBpent&andaencie.

As stated in the Executive -Qrdeijbe functions of the Command Center will be:

• "Coordinating _the_work oLthe particinants in the rebijild ess and ensuring that_the
construction in LoweiiiYknhaUa proceeds as scheduled by jpediatin_tconflic.tsin schedules
Qndflt site access between constructionc agencies and lie LoweiiManhattan
Coxrunity;2

• "Coordiaaiing_pJotoçoj_ponfract requirements and activities ou.sideof indiviami_pject
Bmlifrohnpg

eyeinp	lion ms eperalon tors and ntractow"

• 1Coordinatingcoustruction_tpjecsth minimize_inconvçjjjence_forreside_yrkers
uedestSns,.iehiclQsajpjcommuç"

•

	

	 neat, clean and orderk_thru thout
onsinwtiqIi'

•

	

	 Communicatingwit yesi4tinesses. and the general....pthiir__thrnugg
comrn1J.ntcatns director working with cacgcnys ommunications and pjjblic outreach
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personnel- 	 a central focus on issues critical, t the local conimupitan4.the
construction industry, by coordinating initiatives, public outreaQh. and infomiation:" and

S	 ..C proiect&1

cizemor.Patakiappointed an Executive Director for the Command Center in Februar y 2005. and the
çpmm.and Center is worldig to formalize staff and structure. in the jiieantime,the Lower Manhattan

AL this time, it is uncertain whether the role of the Lower .Maahattan ConstructionQoordjnation
QLQIID will be assume&iyjthjn_tumhrefla of the Command Center or if both will continue in
tandem throughout the construction phase. However, one or both of these groun& J ensure the
coordination of construction issue,- between the Lower Manhattanproje&t_spDnsprs as their
individual nroieqtarnerward.

APPROACH TO OPENING YEAR (2009) AND DESIGN YEAR (2025) EFFECTS

There are more differences among the projects with respect to the long-term assessments than
what occurs with the short-term effects, In some ways, this is a result of the different types of
projects and the need to focus on what each project may affect in the future and what is typically
done in the environmental review process for that type of project. Some of the similarities and
differences are discussed below.

While all five projects share a similar vision for the future development of Lower Manhattan and
are based on the same future population, employment and land use projections, there are
differences in how they are applied. The two MTAINYCT projects use their own regional
forecasting system to develop future (2025) transit ridership but the model does not include
vehicular traffic forecasting. The supplemental DEIS (SDEIS) for Route 9A is more focused on
roadway traffic and uses a model developed specifically for Manhattan's west side. It was
developed for the 1994 Route 9A Reconstruction EElS, focusing on travel patterns along Route
9A, and has been updated with the latest New York Metropolitan Transportation Council
(NYMTC) forecasts. The GETS for the WTC Memorial and Redevelopment Plan uses a
methodology that is consistent with practices related to development projects in New York City.
This methodology bases future traffic forecasts by adding known development projects to the
baseline 2003 conditions. It does not consider modal or temporal shifts, or capacity constraints
like the regional models used in the other projects. The different approaches result in differing
future projections when comparing predicted traffic volumes at specific locations. However, in
most cases these differences are not necessarily apparent since each project may or may not
analyze the same set of circumstances as described below.

• The three transit projects would have a negligible effect on street traffic once completed and thus
detailed traffic analysis for 2025 has not been conducted. The GETS for the WTC Memorial and
Redevelopment Plan analyzes traffic (and air quality) in 2009 and 2015 while the Route 9A
Project provides estimates for 2007 and 2025, its opening and design year, respectively. The
differences in predicted traffic volumes along Route 9A can be substantial. In addition, some
street directions are different in the two RISs but the difference is more related to the timing of
the analysis (and what was known at the time) rather than to any methodological difference.

• While the projections for vehicular traffic volumes in the EISs for Route 9A Project and the
WTC Memorial and Redevelopment Plan differ, neither project predicts exceedances of the
air quality standards as a result of cumulative effects. Furthermore, differences in predicted
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noise levels are minor since it takes a doubling of traffic (which is much higher than the
projected differences) to result in perceptible changes.

• Future transit ridership and pedestrian volumes in 2025 are the same in the projects since
they were developed in concert by the sponsors of the transit projects (i.e., MTA/NYCT and
PANYNJ). These volumes were then used in the GETS for the WTC Memorial and
Redevelopment Plan. The SDEJS for the Route 9A Project does not include a quantitative
assessment of transit ridership, since this project would not directly alter existing transit
service or induce new ridership. Because there would be changes in the pedestrian facilities
along Route 9A, the SDEIS assesses pedestrians crossing Route 9A.

With the above in mind it should be noted that future traffic volumes along the major arterials in
lower Manhattan (Route 9A, Church Street and Broadway) and their related effects on air
quality and noise are more dependent upon the selection of an alternative for Route 9A than
whether the FSTC or South Ferry Terminal are completed. This is also true for the Permanent
WTC PATH Terminal, except under its No Action Alternative, which would have a measurable
increase in traffic volumes on these roadways. Therefore, long-term future conditions of traffic,
air quality, and noise are mostly a function of the commercial development of the WTC site and
the selection of an alternative for the Route 9A Project.

Variatiq ..s also exist for_thLower Manhattan Recovery Projects inJermsoeunderiyg
- air ably=IhodolQgjps for to different ageneiesjppiy

different evaluation criteria. these differences ar e ential with jçectto_th_e
Permanent WTC PATH Terminal EElS since the Preferred Alternative's longçg effects_on air
civalitv are beneficial and since potential issues witines pct to noise and vibration are related
more to coordination with the design of the WTC
existinnndjhture residents andworkers in Lower Manhattan.

As noted above, variations alsoevaluation of effects to the National and State
Rernster elimble WIC site The Permanent W IC PATH Terminal DFISicJutffdagjflçint
ntersejrnpacLnn tj]e and VfkancLPA_Nflj have an MOA executed to address these
impacts. The Route9ASJI)EIS and tlie World ad Center Memorial and RedevelopmentYian
FGEJS

gçementsthat_w]l address effeQts if they arcjater_dekrmined_toe adverse. AlthsxighJh
approach to identify these 	 tseffec varies amonstJh	 cIa,tbeppnsors haivegcç4jo
stinulations,jonjained within the Permanent WTC PATH Terminafs execujed MOAJo address
cumulative effects on the WTC site. This_comniitment is_d cribed_iiunore detail in$efip
"Probable_ Cowtruction_Period_Effects."

C. PROBABLE CONSTRUCTION PERIOD EFFECTS

As described in this EIS, the No Action Alternative for a Permanent WTC PATH Terminal
would not result in adverse impacts during the construction period. Thus, any cumulative
adverse impacts in Lower Manhattan during this time would be attributed to other construction
projects in the area. Thus, a construction period assessment for the No Action Alternative has
not been addressed as part of this cumulative effects analysis.
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ACCESS AND CIRCULATION

VEHICULAR TRAFFIC

Probable Impacts

The WTC Memorial and Redevelopment Plan GElS contains a comprehensive examination of
expected traffic conditions in the 2006 peak construction year for the combination of several
major projects, including its own project's construction and that of the Fulton Street Transit
Center, South Ferry Terminal, Route 9A Project, and the Permanent WTC PATH Terminal. All
projects were closely coordinated with respect to construction year traffic projections and
conditions. The information that follows was derived from that coordinated effort.

As described above, different traffic impact criteria were applied for the WTC Memorial and
Redevelopment Plan and the Lower Manhattan Transportation Recovery Projects. The WTC
Memorial and Redevelopment Plan used the CEQR Technical Manual guidance, which are more
stringent and are typically applied to development projects that directly induce new vehicular
traffic. These criteria are as follows:

• For a Level of Service (LOS) A, B, C condition, a project-generated increase in delay that
results in mid-LOS D (45.0 seconds of delay) or worse is considered adverse.

• For a baseline LOS D condition, a project-generated increase of 5 seconds or more resulting
in delays in excess of 45.0 seconds is considered adverse.

• For a baseline LOS E condition, a project-generated increase of 4 seconds or more of delay
is considered adverse.

• For a baseline LOS F condition, a project-generated increase of 3 seconds or more of delay
is considered adverse unless the baseline has more than 120.0 seconds of delay when a 1-
second increase would be adverse.

To provide for consistency in this cumulative assessment, the CEQR impact criteria were used.
It is expected that if the criteria described in Chapter 8, Section B, "Vehicular Traffic and
Parking," bad been used for this cumulative assessment, there would be fewer impact locations.

The analysis of cumulative traffic effects was conducted at a set of 24 intersections, 21 of which
are signalized and three which are unsignalized. Overall, future conditions with construction of
the above projects would create adverse traffic impacts at the following six intersections:

• 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)

Figure 15J shows the cumulative construction period truck trip generation for selected
intersections in the vicinity of the Project Site. Table 15-3 shows delays and LOS for the vehicle
movements that would be adversely impacted by cumulative construction based on analysis
conducted for the World Trade Center Memorial and Redevelopment Plan DGEIS. Appendix C
shows the delays and LOS results for all of the analysis locations.
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Chapter 15: Cumulative Effects

Table 15-3

Mitigation

The mitigation of cumulative traffic effects of the various Lower Manhattan construction
activities would also be a coordinated effort under the auspices of both NYSDOT and
NYCDOT, since both agencies have jurisdiction over the affected roadways—NYSDOT with
regard to Route 9A and NYCDOT with regard to all other streets in the area.

• At Route 9A and Vesey Street, the cumulative effects of all construction vehicles (82 in the
peak traffic hours) would create an adverse traffic impact along northbound Route 9A by
creating a future condition with an incremental delay of one second. The Preferred
Alternative's construction would contribute an estimated 12 vehicles out of the 82 and
would, therefore, not be the major contributor to the impact.

• At Church Street and Chambers Street, PATFI construction would generate just one vehicle
through the impacted northbound approach out of the total of 24 construction vehicles
expected to pass through the intersection along northbound Church Street in the AM and PM
peak hours, with an increase in intersection delay of 1 to 2 seconds.

• At Church Street and Barclay Street, PATH construction vehicles would generate  of the 62
construction vehicles expected, with the northbound Church Street approach to the
intersection deteriorating from level of service (LOS) D to LOS E.

• At Church Street and Cortlandt Street, PATH would generate 5 of the 57 construction
vehicles expected along westbound Cortlandt Street in the midday peak hour, with the
westbound Cortlandt Street approach expected to deteriorate by 3.6 seconds within LOS F.

• At Broadway and Canal Street, PATH would generate 2 of the 35 construction vehicles that
would create an adverse impact in the PM peak hour along westbound Canal Street.

• At Broadway and Worth Street, adverse impacts are expected in the AM, midday, and PM
peak hours along southbound Broadway with 27 construction vehicles generated overall.
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As noted above. the cumulativeconstruction .of the J.awcr_Manhattan Recoverylmjeci& would
require miti gationmeasuJc ThesQmeasure&jMrnlid be incorporated in a coordinated
Maintenance and Protection of Traffic (MPTI 1an. As describ& in the Route9AProj
SDEIS. NYSDOT would_prçre thisjtnjmj behalf fthe Lower Mftnh.aUgp
kougk,citheL the Command Center or the Lower Manhattan Construction Coordination Group,

closures) while providing measures for the circulation of traffic throu gh Lower Manhattan (e.g.,
traffic dimsions, parking restrictiona. an&sjiaj timin g adiustmentsl

cwtdiiLanL wit lhe Revised Schedules

The refinements to the Lower Manhattan Recovery ProjeQts' schedules would sli ghtly alter the
findings presented above, The cumulative fleak hour truck ths woul&hepproximate1v 2
per ntiwerjn .tlxneak cons ctüpyear under the refined schedules as com pared to the
analysis presented above. As a result, the projected traffic imnactstCanal Street and J3rqathy
would not occur. Flowever incrcEsesjiLbackyround traffic growth. combined with cumulative
construction vehicle b p&wonidjesuitinanimuLaLthe intersection of Canal and Hudson
Streetsjnthe .AM pealchaur. This imnact could be mitiaated with simial .timing.adjustments.
whichiwoiaicLbeincorporated into the coordinated Maintenance and Protection pf Traffic JMPT1
Plan for the Recovery Proiects.

PEDESTRIAN GJRCULA TION

Probable hnpcj

j2th.cpnatnction of the Preferred Alternative, there would be additional construction
associated with planned develo pnientj.nLower Manhattan. A cumulative analysis of
csth;peripdpedesjanservice was conducted an&theiesults are shown in Table
15-4.

In most cases, crosswallca.iwouidperattat LOS flor better durin g the critical construction yearn
andthere would be no chan ge in . conditions. However, there would
hQScriorationAo LOS E conditions a the jntetsectjons, of Church Street and DcySetan.cLM
Church Street and Cortlandt StecUnjhcAMncjJMpeak hours.

Mtigaliazz

Althcffl2h no additional locations would deteriorate to LOS - F--due to Cumulative Construction
Peri.adcffe.cts conditions_aflome iccitions would deteriorate to LOS E as compared to the
baselinc. As described above, a MB' Plan will be prepared for the Lower Manhattan Recovery
lkojccta.Thtnlan will include measuresip ensure that safe,.nnd_efficient pSd	 an access and
circulation is thm1,igpj1tthe construction_peried. Measures that-maybe incorporated
could include sig ajJjniilg adiustinents;prptectçpckstjan wallcways, and crossin g guards. It
jpticiatedjhattheMPT Plan uldbeadntistcredb y the Conmiand Center or the Lower
Manhattan Construction Coordination Group in coordination witIrI4YSDOT. NYCDffl',
FANYNJ, LMDC. and MTA/NYCT.
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Table 15-4
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AIR QUALITY

The analysis of the potential cumulativejL iiicts of construction of the Preferred
Alternative and the other Lower Manhattan Recoveryqjectsusesthemethodoiogdescribed
aChapter"iruthty." Additional information regarding air quality in the context of the
aftermath of September 11, 2001; air quality standards and benchmarks for determining the
significance of impacts; background pollutant levels; and general procedures for air quality
modeling also appear in Chapter 9-

This_cumulative -air liiyassesamentwasmodifiedsinççpjtionfthe_DEIStpjeflect
mitigation commitments__fortheWICMemorialandR qdevelopmentPlanaswellas lQdescxihc
bath. aft__vesjbrjheR^nEe9AProject.LDC
(e.g.._electrificationancLffiesd article fit in their ROD _for theWTC Memorial and
RedevelopmentPlan,_ThesQ._measureswereincJudedinSiscumulative&ffeetsjinalvsis,
Euheimnreanalvsiswaspreparedfor boththe_at-gradeandthaabypss_alternatives_forRoute
9Ajnceconsfru--lionmethodsfor both Remit 9A andPATH'seast-westconcourse wouldnu.

Since almost all construction equipment and trucks use diesel engines, the main pollutants of
concern for local analysis are particulate matter, n_ogendioxjs, emitted as engine exhaust
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and fugitive dust and analyzed as PM25, PM10, and NO2. Neither onsite nor offsite parking
would be provided for construction workers, other than for a few diivety vehicles; thus. msst
construction workers would J4rrjve by public transportation. Therefore, no significant increase in
light duty gas vehicle trips is expected. Since diesel engines emit very little carbon monoxide
(CO) analysis of CO from construction engines on-site was not warranted. The combined impact
of construction related traffic on intersections, which could potentially impact the running
speeds or idling times of background traffic and the ensuing CO concentrations was analyzed.
The diesel fuels used for on-road vehicles contain low concentrations of sulfur, and pursuant to
the EPCs, the on-site non-road diesel construction engines would be using ultra low sulfur diesel
(ULSD). Emissions of sulfur dioxide (SO 2) from the site are therefore not of concern.

The analysis of on-site sources for the Lower Maihattan Recovery froiects n the critical
analysis v&r considered the numbers and types of equipment in each work zone at each of the
sites; the period of use (e.g., days or months); the percentage of time it would be operated during
the period; and the size of the equipment. (See "On-Site Equipment" above and Appendix D for
more information on the on-site and mobile sources assumed in the analysis.)

All diesel construction engines, excluding on-road trucks, would use ULSD. Furthermore, where
practicable, engines larger than 50 horsepower (HP) would include emissions reduction measures
to reduce emissions of PM and volatile organic compounds (VOCs). For the purpose of this
analysis, 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). PM emissions may be
reduced by 90 percent or higher in cases where diesel particle filters DPF) would be used. _(Thesc
reductions include a reduction oa roximathl l4 percent due to the use of ULSD. as comparc1
to the baseline emissions usincz normal fuel.) Since it is uncertain at this time what emission
reduction technologies would be most efficient with each equipment type, and since DOCs are
more efficient at reducing VOC emissions, which are ozone precursors and are of regional
concern, the EPCs provide the flexibility to utilize either DOC or DPF control technologies.
Therefore, the minimum PM emissions reduction of DOCs was assumed for this analysis.

To predict average concentrations for the time periods corresponding to the appropriate
standards and impact criteria, on-site emissions were modeled for two time periods: 24-hours for
PM and annual averages for PM and NO 2 . These emissions were based on the construction
activity predicted for each of those time scales, as described above and in Appendix D. Typical
daily activity emissions were calculated for the various phases averaged over the year to produce
annual emission rates for each work zone. Peak day activity emissions were calculated for each
phase, and the values calculated for the period with the highest total emissions from all work
zones were used for the 24-hour emission rates. A detailed description of emission factors from
the various models described above and total emission rates based on construction activities in
each zone is presented in Appendix D.

NAAOS. Until the PM25 NAAQS are fully implemented and NYSDEC adopts a State
implementation Plan covering PM 25, the assessment of potential impacts and mitigation
regarding fine particulate matter has been conducted using the NYSDEC and New York City
Department of Environmental Protection (NYCDEP) interim threshold criteria.

* Given its distance	 the permanent WTUC BATif Terminal the SouthFerr y Terminal was not
included for the cumulatiye an iysi_sofoji-sjje equipment.
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PROBABLE IMPACTS

017—Road Carbon Monoxide Analysis

Maximum predicted CO concentrations in the criticaLjyis year were predicted at two
intersections along Route 9A, similar to the analysis for this project. 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 and total 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. As shown
in Table 15-5, maximum predicted 8—hour average CO concentrations would increase by 0.6 ppm
over conditions without any activity from the five major projects. With that increase, total CO
concentrations would still be well below the NAAQS.

Table 15-5
Critical Analysis Year: Maximum Predicted 8-Hour Average CO

Cnncentnitinng

Particulate Matter and Nitrogen Dioxide Analyses

The highest predicted increase in pollutant concentrations from construction activity in the
vicinity of the construction sites is presented in Table 15-6. The total predicted concentrations,
including background levels and the increment from the projects, are presented in Table 15-7.
The concentrations include both on road sources and on site construction activity emissions.

To illustrate the effects of the emissions from construction on ambient air quality in the vicinity
of the project, isopleths (i.e., lines of equal concentration increases) were developed based on the
results of the air quality dispersion modeling. Eigpfç15-4 thrgi5fl show the increase in
annual average PM 10, 24-hour average PM10, kinnimiijyeraaP	 , 24-hour average PM25 and
annual cr	 concentrations from cumulative construction activity in.. thc_cri1ioil ama]vsis
y aLthrijoth of the Route 9A .alternatives.

24:hQur_concentrationsivilflcJdnwJheNAAQs,As shown in Figures 15-4 and 15-6, the
maximum annual increase ispredicted near the intersection of Route 9A. and Veacjrt,,while
the jmaxirnum24thmirincrease would- be alojuz the Ron	 -hik
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Table 15—b
Highest Predicted Increase in Pollutant Concentrations

from Cunnnulafive Construction of the Lower Manhattan Recovery
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Chapter 15: Cumulative Effects

Table 15-2
Highest Predicted Total Pollutant Concentrations

from Cumulative Construction of the Lower Manhattan Recovery

h!iffflhTTff..

Average
Pollutant I Period I	 Receptor Type

NO2	 I Annual

	

24–hour	 Residential Buildings / Hotel
PM2 ,5	Other Locations on Access Rou

	

Annual	 Highest of All Receptors

24–hour

PM10

Annual	 ResidenUal Buildings/ Hotel
Other Locations on Access Routes

Notes:
All total concentrations include calculated background contributions from local mobile
sources, as well as measured regional background values as follows: NO2—Annual average
72 pg/rn3; PM2 , 5—Annual average 17.1 pg/rn 3 (highest of 2000-2002 annual values); 24-
hour average 44,0 pg/rn3 (highest of the three 2nd highest 24-hour averages in 2000-2002);
PM10—Annual average 24 pg/rn 3 ; 24–hour average 50 pg/rn3.

The NAAQS are as follows: NO 2—Annual = IOU pg/rn3; PM15-24--hour = 65 pg/rn3 and
Annual = 15 pg/rn3; PM10-24--hour = 150 pg/rn3 and Annual = 50 pg/rn3.

Cumulative and project–generated rnaxirnurn concentrations may occur at a different time
and/or location.
*	 Indicates predicted exceedance of new NAAQS

**	 PM2 .5 annual average concentrations exceed the NAAQS in the existing background
condition. See Table 15-5 for cornoarison with incremental thresholds.

could occuhe j m ra own in
Ik1LJ2he ma 1mum total 24–hour averag=e==PM concentrati gfl along the Aejg

b1kewaY could un er_thcjitra eajjxnatjve.Hpsvcyer._this would

24-houtaverage and annual averac basipççtjç1 OnanghborhDod_scak, the maximum

/5-29



Permanent WTC PATH Terminal

Preferred Alternative alone. The concentrations decrease rapidly with the distance from the sites,
and no exceedance of the threshold values would be expected at a distance of approximately
1,300 feet from the sources.

distanethmthesiics_andjg exceedancet of the threshold values would b.expected at_a
distance of annroximatelv 1.300 feet from the sources (see Fi gures,_15-9 and 15-Ill.

Withiwdiather miti gation, cumulative construction of the Lower Manhattan Recovery Projects
would result in an adverse impact on PM2.5 concentrations. However, the total PM2.5
concentrations presented are conservative sinceibey_arc based on the highest monitored level in
the years 2000-2002. Based on the highest monitored annual average PM 2 ,5 concentration of
17.1 

9 
g/th3 , the_annual local PM concentrati_on.couisiActal a and the

annual neighborhood scale PM2.5 concentration could increase to 19A gg/m3 . It should be noted
that the current annual measured background levels of PM 2,5 exceed the NAAQS of 15 pg/m3.

Based on the highest measured 24-hour background concentration of 44 pg/m 3 , the predicted 24-
hour average PM2.5 concentrations at locations immediately adjacent to the site could potentially
exceed 129.5 Lg/m3 without further mitigation. As shown in Figure 15-10 and these
exceedances would not be expected at residential locations surrounding the WfCsjtcJut,yould
occur at two locations—alon g Route 9A and near the Fulton Street Transit Center,

Tim., 24bqur average PM concentrations exhibit local
directions and local activity; thus,  they are much more influencejy_tsingk athxtyJhanay
pwciuie_.hgher_jhorEterm concentration increases. Annual _y1age PM copçntration&
however, are more uniform over the study area. This is exnected.since over the lone-term. the
influencoL windLdirections and the _acAttçr.ingouiconstruction equipment thro u ghout the area
wonl&xeailt_m.._iunore_uniform distribution of ibQ concentrations. In any event, these results
indicate that additional mitigation is necessary to decrease concentrations of particulate matter
beyond the 40 percent reduction assumed with the use of DOCsin order to minimize impacts
aral-tQaasure- thaL.24^bour concentrations of PM2.5 -and JIM, 0 do not exceedthex

Annual average NO2 concentrations were predicted to increase substantially by up to a
maximum of 24.3 gg/m 3 in the immediate vicinity of the site, with the total concentration,
including background levels, potentially reaching 963 jig/m3 . As described above, the maximum
NO2 concentrations are conservatively high since they assume a NO to NO 2 conversion rate
which is higher than that which would occur at the nearest receptors where the highest values
were predicted. Although exceedance of the NO 2 standard is not nredactc& m i tigation proposed
to reduce 	(e.e. elecfrificationI may also reduce NO2 emissions.

Mesoscale Emissions Analysis

The total_pcic4 emi ssion of PMIO M2,5NO2 andYOCS by year due 	 the uronosed
construction,. -activity with implementation .øfJhBPCsiuphiding both on--site .ctiyitnap_d
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Chapter 15: Cumulative Effects

related on-roademissions. are oresentdjajabl 15-8.Qf the total construction paod
em ss on natel3LSO tQpercent of voc 70 to 85 percentfNOQjwcentof
EM10 and 8LU0ceLPM would be from on-alie ourQes.

Table 15-8
Total Mesoscale Direct and Indirect Emissions from Cumulative Construction of

in 	 15-8 for the PM_rnjssjns inch4thenejsstha
resusp.endediQad dust. The results is rflecoj	 ShorypAltematiye for Route 9A.

all of the most mtense_construction activitijyjfljjik_oiacewithin _one place-nod in
20il5c2005 JioweycLihese emissions would not actuall y occur during one calendar year.-and
wisidt çi gJhe me 1evdsweI-rbQth years as piesente&hereZJ7herefore.rnjjo
presentedip Thbiel 5-S areaconservative annual estimate forte peak constnictioncr,

Ascompared to thert ional emissions hwentqyjp the New York_ozone SIP fort
§mar—he_ono.atnonion of the emissions is estimated at less than 0.06j,ercent and 0.02
ncrccnt of the SIP mobile source NO 2 and VOC tb
the .emissions would h.4rcntpO.O3 oercentof the _oon-road S1PJO,an4VOC
emissions pñdeepnon the veajspectiveiy

MITIGATION

The EPCs and LMD'senh nced mitint co_itmentsereJnc orated mb the baseline
ana1jjcnsfructieriod air_puali	 bbove. Asdescribed. Chapiet 9,,iiAir
Qu&k"EANYNJ would also commit to	 ia-1

thgnstrtiperthdjnipacts of_the Preferred Alternative, Sjmi rI	 'nec ublication of e
nanent . WTCJA1l7iLTerminaLDEIS. MTALNXcNYSDOT haw_cOmlSt&&ta

higher level of itt aico than orIalnallçp ateäqitftjjjQ EECs_ Fhefbllowrngjlescnbes
these commitmenj&

Elcetrificati _______in fixed_ox temporariiy±fixeçj
nositioli. such as welding machines and compressors,could pptent ally be connected tqThe

at 1hcstaa.of consjctiOp. The electTification
fjqmcntwmiJ4dlinithate the_onite diesel exhaust fremthese sourcesUoweye

in 5cme gases c ducto the need for Qbll=ilv and so
Iop.q=a=I j=) pwer 	may _be needesl when access to_eonnectp points is notfeasible.
EANYNJ and MTAINYCT would re quire_all contractors and subcontractorslo use
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electrically nowered equipment wherever technicaUyf&jblforaiqpmpressors,_purnps
mixipg_desandin and grout plants. welding maphjna_iind any other diesel powered
equipment that can bexcplaced with Hpwyer,_thiasioe&xmt
qppyjo PATH.'s pdestrian concourse beneath_Route 9A since NYsilOithas not yet
finalized what level of electrification w ulclbc possible forit&nroiects.

• Diesel Particle Filters: Technplogiesare available that can achieve greater reduc 
i
ons_In

pArticpjate matter emissions as cowared to DUCs, DPEs for exampjc. can reduce
uarti.cajlMe_matter emission_by at least 85 nercent and_ps high as 98 percent. HowcxcrDPj
are not effective for every tyne of engine option,jiidAhercmayj2c_technical difficultjejjn
appjyjx.gDPFs to some ennines. Thei wet Manha_tian nroiesasnons prs.would reqnke_the
use of DPFs or other measures with equivalen.PM removal efficiency for all nonroad diesel
çgnesof 50 horsepower orgrenciwherevej	 imnlcmentation nf_such a device 
x!ilahic_a&.pmctical. It is assumed that DPFs &anbe practically used on 75 percent of

nonrQa4siiesel enaines ad that the remaining 25 percent couid_empiDDCs.

• NewenBngiae.sj_The use of new construction engines word ensure that older, higç
emitters are not Ma"i g - on—site and would make the operation of added--control

and more efficient. The Lower...Manhatftia_project sponsors would
require the use of noat-l995 fuel kc..t1c1LcMInc. which meet the Tier II engine emissions
$tandas_aA_defned in TitleQj 89J l2, Ex ions will be made only for specific
enñies_Ahat_are not yet available as Tier 11, wherethc lask cannot he reasonabjy
aceoi_rnp]Jshed using alternative	 w..h_these demands. However,
giyeacurrentjechnology.jjis assumed that all en gines would be Tier IT compliant

• ThsI2wr Manhattau p1Qjt sponsors -are .instigatinQ the use of othe methods _to_reduce
NQLcmissions. However, given the current uncertainty. additiop_aiEO2 reduction techniques
wcrenotaasuxned as pitWiJbe cumulative miti gation analysis.

To model the effectiveness of these_eiThance4_nitjption measures. it was_aswmect_that all

,assumed that by the critical analysis- yeaxhaTf of all air compressups. mixin g, desanding
and yrout giants. and weldin g machines used to construct the Permanent WTC PATH Terminal,
excluding the pedestrian concourse

Table 15-9 and Fiaures _15J_3 through 15-23 show the_ predicted increase in nollutant
concentrations at Lower Manhattan—r _ece ptoj&jçcountin_g for the_enhanced mitigation measures
thscnihcd_ahoxe_Total concentrations. , including background leyels, are _presented in Table
15-10. The coneenhtjnas_at locatiqn,s_a4jac,enftp_the_cnnatruction sites_inch de contribution_s
from J2oth.,oniqai_ sources and on-costpjctjau activity. The concentrations marked "Other
locaton&AlongAccess Routes" renresen.ç_jgqstpredictedjmpcts from_oat d_spjir,cesjti
more distant locations that would not be impacted b y the constructioietiviw on-site.
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Chapter 15: Cumulative Effects

Table 15—
Highest Predicted Increase in Pollutant Concentrations

from Cumulative Construction of the Lower Manhattan Recovery

With mitigation,thennimumereduced bvpproximately
6ctpercent. 1vit ppflant1yjheexceedanceoLthi1S4.24hourNAAQS would k
eliminated.

As shown iiiFi gures 15-20 and 15-21. _the extent of increments above local threshold levels
wa1d be siunificantly redu&ed,_and the notential our NAIQ
would be limited IQ a single location ahgJj e Route 9A ikewav. However, the occurrence of
such high lcveis would ejxnd on the coincidence of neak backeround levels above the 98th
percentile together with pcak construction activftv_and the extreme metes)rokical condithn
that led to the concentration predicted in the model.- Suph an occurrencc.,_altkough nossi_bie,
woni&bc rare. Furthermore, it would be a temnpr_siivatiqn. limited to p !ll area
immediately adjacent to the, 9A construction site an&wcujn_ojbedJqficjn
suisenuent years when cQnstruction activity wquftbe reduced.
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Table 15-10
Highest Predicted Total Pollutant Concentrations

from Cumulative Construction of the Lower Manhattan Recovery
Projects with Miti gation in the Critical Analysis Year

Maximum increase [pg/rn3)
With Route WIth,,RQnte

Average	 9AShort	 9A-At
Pollutant	 Period	 Receptor Type	 Bvnas	 Grath

	

NO2	Annual	
Highest of All Receptors	 28.1,	 23,3

Residential Buildings/ Hotel	 23S	 93.3
Highest of Al Receptors 	 71L	 752

24–hour	 Residential Buildings / Hotel	 52.8	 519
	PM2.5 	 Other Locations on Access Routes 	 47,3	 47.3

Annual	
Highest of All Receptors	 nr 

Highest Residential / Hotel 	 19 
Highest of All Receptors 	 1012	 11912

24–hour	 Residential Buildings! Hotel 	 70.5	 3ft4

	

PM10 	
Other Locations on Access Routes	 8.18	 5311

	

10	
Highest of All Receptors	 30,8	 30.2

Annual	 Residential Buildings /Hotel 	 28.	 28
Other Locations on Access Routes 	 28.8	 2811

Notes:
All total concentrations include calculated background contributions from local mobile
sources as well as measured regional background values as follows: NO2—Annual
average 72 pg/rn 3 ; PM25—Annual average 17.1 pg/m3 (highest of 2000-2002 annual
values); 24-hour average 44.0 pg/rn3 (highest of the three 2nd highest 24-hour averages in
2000-2002); PM10—Annual average 24 pg/rn 3; 24–hour average 50 pg/rn3.

The NAAQS are as follows: NO2—Annual = 100 pg/rn 3; PM25-24–hour = 65 pg/rn 3 and
Annual = 15 pg/rn3; PM 10-24–hour = ISO pg/rn3 and Annual = 50 pg/rn3.

Cumulative and project–generated maximum concentrations may occur at a different time
and/or location.
* Indicates predicted exceeclance of new NMQS for which the_conformilocJig

yetJnettci.
** PM2,5 annual average concentrations exceed the NAAQS in the existing background

condition. See Table 159 for comparison with incremental thresholds.

Without enhanced mitiatioamcsures. the predicted cumulative- increase in NO,—would nDA

maximum NO, concentra,tjons would be expected.

CONDITIONS WITH THE REVISED SCHEDULES

circumstances would exceed the 24-hour standard. NQ 2snnpentrations  were also prdiqtc&1
i ncrease sinificanIlybutwou1dnot exceed the NAAQS. These re&uj&wcrQ prcdictd both with
and without the additional mfijgjitjgn. measures.
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percent hi gher than owjected above: hover, cumulative short-terniYM& pncentrations should
be smwJit lower since peakc gnatmQflp for the Fulton Street Transit Center would not
overlapwithpçgJççpnsthxction for the _WTC Memorial and Redeyelopen Permanent
WTC PATH Terminal, and Route 9k

Annual PMinisSns from the lic_iMlemorial and RedeveJçnt Plan wSsj_nisoe
somewhat higher in the neak construction year. IIowever. much of those emissions would be
from equipment used to construct, the towers, And_the_vertical_dip5jj)jiJfjhesejmissj
throughpjjflhe towers wouldresult in lower &ouu.drleyeLresults than if cans 	 were
concentrated agrade. When QonSered cumulativel y, the net result would liJJy be maximum
annual PM concentrations similar to .hose predicted above.

Therefore. themitiRation measures nresented above wouid._atill_ke needed to eijsurethj
potential exceedance&ftre limited to the_smallest area and shortest duralioayossible.

NOISE AND VIBRATION

PROBABLE IMPACTS

As discussed in Chapter 10, "Noise and Vibration," construction of the Preferred Alternative
would result in adverse noise impacts at sensitive land uses in close proximity to the
construction site. These results were based on an analysis of the expected construction activities
and duration for the year 2006. The combination of noise from all pieces of equipment operating
during the same time period was obtained from adding the L 0q values for each piece of
equipment. Similarly, a cumulative noise analysis for the Lower Manhattan Recovery Projects
has been conducted for a series of receptor locations, which are shown in Figure 15-24. (See
Appendix D for information on the on-site and mobile sources assumed in the analysis.)

Table 15-11 shows maximum predicted 8-hour Leq and 30-day L inILeq noise levels resulting from
construction of the Lower Manhattan Recovery Projects, without mitigjon,. The predicted
cqniiction noise levels aencrate4 by the Preferred Alternativ; without miti gation, are also
shown for comparison. The predicted cumulative levels would exceed the recommended 8-hour
Lcq and 30-day LdnILeq thresholds at Sites 1, 2 and 3 but would not exceed the thresholds at Sites
4 and 5.

Table 1512 shows the cumulative analysis at receptors thither from the Project Site. The results
at PS 89 indicate that construction traffic along Route 9A in conjunction with equipment several
blocks away would not adversely affect ambient noise levels. Similarly, the results at the
Embassy Suites and Gateway Plaza indicate that levels one block from the WTC site, west of
Route 9A, would also not be adversely affected. The results do indicate that cumulative
construction noise levels would exceed impact thresholds at 4 Albany Street and St. Peter's
Church. Tinwever.Jheermanen LCPATI-I Terminal's construction would not bearnj
generator of these_noiselevels.

The cumulative analysis shows that construction operations would have adverse noise impacts at
sensitive receptors adjacent to the various construction sites. In addition, these impacts would
occur for a considerable period of time. Similarly, these projects would result in varying degrees
of ground vibration, depending on the stage of construction, the equipment and construction
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Table 15-li
2006 Cumulative Construction Noise Impacts at Permanent WTC PATH Terminal Receptors

(in dBA)
	PATH-Generated Noise	 Cumulative

	

FTA Impact Criteria Cumulative Noise Levels 	 Levels 	 impact
Receptor	 Land Use 8-hour	 30-Day	 8-hour	 30-Day	 8-hour	 30-Day	 8-hour	 30-Day

Site	 Location	 Category	 Leq	 *Ld& Laq	 Leq	 *Ldw L,q	Leq	 *Ld& L,q	Leq	 *Ld! Log

Hilton
I

	

	 Millennium Residential 	 80	 84	 95	 93	 80	 74	 Yes	 Yes
Hotel

2	
114 

Liberty Residential	 80	 81	 88	 62	 50	 74	 Yes	 Yes
Street	 —

World
Finandal

3	 Center/Dow Commercial 	 85	 80	 58	 82	 58	 ff1	 Yes	 Yes
Jones, on

West Street

Barday
Skeet and

4

	

	 Washington Conimerdal 	 85	 80	 71	 67	 59	 52	 No	 No
Street

80' 

	

Broadway Residential	 80	 89	 79	 ii	 No	 No

Notes: The 30-day L 1 is for commercial uses and the 30-day L dfl is for residential uses. At sites 1, 2, and 5 with high ambient noise levels
(1 > 65 dB), the recommended residential uses 30-day L dfl thresholds would be existing ambient + 10 dB (e.g. 74 dBA + 10 dBA =
84 dBA at Site 1).

Table 15-12
2006 Cumulative Noise Impacts at Other Nearby Receptors (in dBA)

Cumulative-
Generated Noise

	

ETA Impact Criteria	 Levels	 Impact

Land Use 8-hour	 30-Day	 8-hour	 30-Day	 8-hour	 30-Day
Site	 Location	 Category	 Lee	 *Ld& Leq	 Loq	 *Lda, Leg	 Leg	 *LdN Leg

6	 P589 Playground	 Public	 80	 87	 66	 62	 No	 No
Facility

7	 Embassy Suites	 Hotel	 80	 81	 75	 71	 No	 No

8	 Gateway Plaza Residential 	 80	 77	 69	 65	 No	 No

9	 4 Albany Street Residential 	 80	 79	 92	 87	 Yes	 Yes

10	 95 Trinity	 Institutional	 80	 88	 72	 66	 No	 No

Ii	 St Peter's	 Church	 80	 1	 85	 81	 1	 76	 1	 Yes	 No

12	 West	 Residential	 80	 83	 68	 63	 No	 No
Broadway/Park

Place

Notes: Leg for commercial uses and Ldn for residential uses. Results are cumulative without milkiation
m.eaSureff.
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Chapter 15: Cumulative Effects

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 equipment (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.

Figure 15-25 shows the historic/fragile buildings within a 90 foot radius from the Project Site,
which captures any potential vibration problems from construction activity.

MITIGA 7'ION

Msicscribed ilLGhapter 10. "Noise and Vibration."	 of the rnitizatin
measures listed_in Table 10-15 	 chiminAte--alLconstructioall
Preferred Alternative. As descrihd in the :xecuted MOA for the Permanent WTCLPAflJ
Terminal, PANYNJ. in consultation with the State Historic ft	 (JOn4j
coordination with othcrjawer
Construction_Protection Plan (CPPjbased on the iiqgjireivns kid out in_the "New York_City

Notice #10/88."

PANYNJ_and_ the other Lower Mnnhatitgn_nroiect ipqnsorsarc—dso de el R
noise and vibration mitigation measures. amples 	 are provided belqJementtion
of_tbcse mitmation measures is expectcjjpjnnimiz orehminate construction-related individual
and cumulative noiseajyibration	 cts.Thsnomsors of the Lower Manhattan Rec.ovety
Proj ects—LMDC. MTAJNYCT. NYSDOT and

!be

• The use of acoustic barriers and walled enclosures around certain construction activities. For
example, noise tents/enclosures could be used around workers using jackhammers. A
temporary noise barrier of 20-foot in height could be installed along the fence line/property
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;

• The installation of silencers on jackhammers, air compressors, generators, light plants, and
cranes to reduce noise levels at specific locations (i.e., adjacent to existing residential);

• The use of electrically operated equipment, rather than combustion equipment;

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

• The use of drive-through street-level truck enclosures for truck loading and unloading;

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

• The placement of most loading/unloading inside the bathtub and away from areas at_Mmei
level.

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

Measureslo monitor construction noise levels 	crtakcnihwjjghoitthjoutruction
pj=othJhs prp.grammatic measures would be admin... Abc Command
Cter and/or the Lower Manhattan Construction Coordination Grou p. These actions may
include:
• Enforcement of designated truck routes during construction;
• Adherence to construction equipment noise performance standards specified by EPA and

possible development of additional standards by the Lo.ianhan_CDns1ruction
Coordination Group;

• Noise monitoring before construction begin, 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 anti/or changes to the sequencing of construction activities.

CONIILUQN&PVJTH THE REVISED ScHEDuLES

The analysis presented above showed .5 recep rSs_that you1dnp_qdntsignifi çtadyna
8-hour Lnoise impacts in the peak constmction_yarwithquLmitigation,JJnder_the_scheduk
refincments (see pgç_J-8). two of these sites. 4 Albany Street and 114 Liberty Street. would
gApcS.nce higher 8-hour L,,, noise levelsbe a sliaht
thcrcase or no chanae in predicted levels for the World Financial Center. the Millennium Hotel.
and St _Peter's Church: however, these sites would continito_excccdAhjfl&hnpactcrittha,

above. These incrasesJik4uxe$1Jffrptmaptjyjk&Qnjb_jkutsche_fl_aa1j.Site that would occur
in the teak year. Although the schedule refinements would result in some modest increasesin
noise levels, there would be no chan2e in the number _or location _af_3Ddy,_cnmui.a.tiyQDQi
mpaQts in the teak construction year.

CULTURAL AND HISTORIC RESOURCES

PROBABLE IMPACTS

The EPCs specify that individual project sponsors consider the cumulative construction-period
impacts to cultural resources within their respective Areas of Potential Effect (APES). As
described in Chapter 6, "Cultural Resources," the Permanent WTC PATH Terminal's APE
contains 21 resources that are listed or are eligible for listing on the State or National Register of
Historic Places. The assessments presented in Chapter 6 identified seven resources within the
APE that may be impacted by the facility's construction. These resources are shown in Table
15-13 along with the potential impacts from the other Lower Manhattan Recovery Projects.

MI'IIGA ZION

Pursuant to the executed MCA for the Permanent WTC PATH Terminal. PANYNJ would
z pacScnsthiction Protection Plans (cPPs) for_historic structures that ma y be .irnpatdy

consflctinn_pedS_ijhntjus_(etAppQut. BLA&Mipu1ntdjnjhcMQA,._these nlans would
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Chapter 15: Cumulative Effects

Table 15-fl
Cumulative Effects to Known Historic Resources within the Area of Potential

bes.pordinatecLwith NYSDOIflLMDC. and/or MTAJNYCTas apopdate, fiw sites that may
bQQp.mulativclyafkctedby construction. The CPPs would avoid ocpijnimize thepotentiaj
curnuiatineffictson seven of the nine i 	 c joe	 dentified in Table 15-13.

The Hudson River Bulkhead may be cup ifiatively affected by..the constnicthp of PATH's east-
west coneppc. and b &pnstnjction oL Route_9A. As descdbed in the executed MOA for the
Pmianent WIG PATH Terminal, PA_KYNJ would develo  lementaSn to I cate and
identify intact Dortions that would be affected hyihconcour.ae's consctiQpThisJnwouH
be developed in consultation with SHPO and it coorcift thNYSDOT.in the event that
intaçt .rjppofjbJ3ij1khe dare identified wiin the vicinijv_M the cast-wesi_nedesu-ian
concourçjqyNj. uucsnsuitai with SHPftmui Jn coordinationwithNypQTWould
prepartaJrntnienlporespprtionsof the Bulkhead,

Thqexe_cutejlMOA also provides for stipulations to addres& notentialcumuIative_ffrfrom
PANYNIconstmcflon on the WTC site. As des.d.bed in the MOA. 	 wpu1djçqtethat

agencies çonsfructi.nptojeçts within .tbe_WIIG_site sob	 relitrqnqn^=^e
docurnçtj_JjyPA NJ. PANYNJ and its desjnated historic reservation consultant would
consult with SUP and
the^reqjd^d^qqkent ia--x --- ma	 v _effectkorn_the Permanent WIG_PATH
Lcm1S I !nd other WTC sitç,pqjects hased onthejreliminjpy and ore-jim Iplans. IffliPftand

would result in curnthtLve4yersc effects

or-re ir __resourcesand/or modthcauonstotheprefcrmdfot_the_gotection. stabilization,.
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Alternative's desi gn. PANYNJ wrnild make its documentation Qf potcnjial cumuIatiweffeM
and aceomanyijj mitigation plans available for review by the National Park Sice, the

effects would also consider the sti pulations within the Pro grammatic Agreements for the WTC
Street Transit Center,

CONDITIONS WITH-THE-REVISED SCHEDULES

The refinements to the construction schedules would not alter the APES for the Lower
Manhattan Reppyery . Prpject or their pntentiajjmpacts to the historic and archaeo1ogjj
resources identified in Table 15-13. Therefore, the cumulative effects findin gs tresentejabove
would not chan ge with the schedule refinements.

ECONOMIC CONDITIONS

PROBABLE IMPA CTS

The five Lower Manhattan Recovery Projects would create thousands of jobs during the
construction period. Not only would these projects spur employment within Lower Manhattan,
but they would provide jobs for the region, as a whole, with the off-site production of materials.
These projects would also directly enhance the local economy with the expenditure of dollars for
labor and materials and with the generation of tax revenues.

In addition to the effects on the local economy, businesses in Lower Manhattan would benefit
from daily expenditures by the construction workforce induced by the recovery projects. This
would provide an expanded customer base for retail and convenience stores, restaurants,
delicatessens, and pharmacies.

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). GantnaQtioiLoi
the Preferred Alternative itself is unlikely to directly restrict access for extended periods of time
during its construction stage since most activities would be contained within the WTC site.
Some access restrictions may occur on streets surrounding the WTC site with construction of the
Route 9A pedestrian connection, but PANYNJ would work with NYSDOT and the NYCDOT to
implement a Maintenance and Protection of Traffic (MPT) Plan to maintain movement through
these areas to the extent possible (see Chapter 8, Section B, "Vehicular Traffic and Parking.")

Construction of the WTC Memorial and Redevelopment Plan is not expected to result in the
long-term, full-closure of streets in Lower Manhattan because most construction activities would
be within the WTC site itself. For activities that may require disruption to traffic, LMDC would
develop a MPT Plan in coordination with the other project sponsors to ensure that access to local
businesses is maintained throughout the construction period.

The Fulton Street Transit Center would include construction of the Dey Street Passageway
between Broadway and Church Street and the pedestrian connector between the Cortlandt Street
(R and W) subway station at Church Street and the E subway terminal on the WTC site. The
construction at Ley Street would affect deliveries to Dey Street and in particular Century 21, a
major department store in the area. Access to Century 21 could also be affected by construction
truck traffic associated with the Prefeacd.Alternafivea&wellasthe Fulton Street Transit Center,
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the WTC Memorial and Redevelopment Plan, and NYCDDC ' s proposed reconstruction of
Church Street.

Vehicular access to portions of Fulton Street would also be temporarily disrupted in certain
locations; however, alternate access points would be made available for service and deliveries.
For example, alternative loading areas could be established on the north side of Cortlandt Street
during construction to enable truck access to Century 21.

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 Vcscy Street that would connect 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.

MITIGATION

Chapter 5, "Socioeconomic Conditions," shows the EPCs and proposed implementation plans
that pertain to business access and economic conditions. As per the guidance of the EPCs, the
sponsors of the Lower Manhattan Recovery Projects are working with NYSDOT and NY€DOT
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 business 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.

CONDITIONS WITH THE REVISED SChEDULES

The &qhedule çeipçnts	 of three of the five Rcoverv Proj cts. which
çpuldresultjn.jeww_cumulativc gffecjs inthestritctg&	 r. flowev	 he
refinementuld±rjolaiter he limits of the prQjectsjtej]orJhe necessary construction stgjg
areas.	 ,As such jhq effe cts to local businescj resented above would not change s stanfjajiy
with the schedule refjnements.

P. PROBABLE OPENING YEAR (2009) AND DESIGN YEAR (2025)
EFFECTS

The federal government has committed billions of dollars for the redevelopment and
revitalization of Lower Manhattan. These funds recognize the devastating short- and long-term
effects of the terrorist attacks to Lower Manhattan and the region, as a whole. As such, the five
major Lower Manhattan Recovery Projects have been planned and coordinated to provide for the
short-term recovery of facilities that were damaged or lost and the long-term economic vitality
of Lower Manhattan, New York City, and the region as a whole.

Within the framework of each individual project's environmental review processes, alternatives
are being evaluated for their potential direct and indirect environmental impacts. When
considered cumulatively, some of these alternatives may limit the long-term benefits of the
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Lower Manhattan recovery efforts. The assessment of short-term, construction-period impacts
considered the cumulative effect of the Preferred Alternative. with the other Lower Manhattan
Recovery Projects since this alternative would generate a greater number of impacts during the
construction period than would the No Action Alternatives. Thus the above analysis is the most
conservative of the alternatives for the Permanent WTC PATH Terminal. In the long-term,
however, each of the alternatives for a Permanent WTC PATH Terminal has the potential for
considerably different effects in the opening year (2009) and design year (2025). Thus, the long-
term, operational effects discussion below provides a description of the potential benefits and
limitations of bQtJajbstNp Action and Preferred Alternatives for the cumulative effects on the
resource areas defined above.

NO ACTION ALTERNATIVE

In the long-term, the No Action Alternative would result in the full disruption of PATH service
to Lower Manhattan at some point between 2009 and 2025. As such, the cumulative effect of the
No Action Alternative on and with the other Lower Manhattan Recovery Projects would be
detrimental.

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 substantial 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 area's many
cultural sites and would reduce the capabilities of local businesses to serve customers and get
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.

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 air 	 over pre-September 11, 2001 conditions.
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The hfrjj,d AfteriuniYc would form a critical sub-grade pedestrian link between BPC, the
WO1C Site. PATH trains, and the Fulton Street Transit Center's Dey Street Underpass to provide
all-weather access between Tran-I-Iudson 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 the Freferred Aitrjntiyc 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 Manhattan'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. Furthermore, 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. 	 *
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A. INTRODUCTION

In accordance with the National Environmental Policy Act (NEPA) and the Council on
Environmental Quality's implementing procedures under 40 CFR Part 1502, any environmental
impact statement (EIS) prepared pursuant to NEPA must include an analysis of both the
relationship between short-term uses of the environment and the maintenance and enhancement
of long-term productivity, and of any irreversible or irretrievable commitments of resources that
would occur should the action be implemented (40 CFR 150216). This chapter addresses these
concepts for the No Action gtrd the Preferred Alternative. First, the permanent commitment of
resources as compared to the benefits of the project is assessed. This analysis is followed by an
analysis of the relationship between expending environmental resources in the short-term and
gaining productivity in the long-term. This chapter ends—with adtscriDtion of the funding
sources for the project and describes how the commitment of these funds may affect other
proposals within the New York City region or elsewhere.

B. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF
RESOURCES

The No Action Alternative, by definition, would not irreversibly or irretrievably commit
resources for construction. However, this alternative would require a greater commitment of a
variety of resources in the future due to its failure to improve the accessibility and efficiency of
the Region's transportation system.

Resources that may be irreversibly and irretrievably committed to the Preferred Alternntjy
include construction materials, energy, labor, funds, and land. Materials, energy supplies, and
labor used to construct the Preferred Alternative are not in short supply, and their use would not
have an adverse impact on their continued availability for other projects. Furthermore,
construction expenditures are consistent with public_Sic iniPatiy s to revitalizeLower
Manhattan (see Section C, "Cost and Fundiun").

The total commitment of funds required for construction of the Preferred Alternative, including
its pedestrian connections, is estimated at $2,13j3 billion in 2003 dollars. As described in Chapter
5 "Socioeconomic Conditions," this commitment of financial resources would add to local and
regional economic activity and thus add employment and tax revenues in the region.

As shown in Table 16-1 the Preferred Alternative would generate 19,965 person-years of
employment during the construction period, which would translate to $1,184.9 million in wages
and salaries. The direct expenditures for construction combined with induced expenditures
within the region from the employment it would generate would result in S34920.6 million in
expenditures within New York State. Government entities would also benefit from increased tax
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Table 16-1
Employment and Fiscal Benefits from

revenues resulting from construction. Under the Preferred Alternative, more than $146 million in
tax revenues would be generated by construction-period payroll taxes, sales taxes, and other tax
revenue sources.

As described in this P15, construction of the Erkrre4A.iternative would or ptjtjllyjycnl4
adversely impact historic and archaeological resources, vehicular traffic circulation, access to
local businesses, air quality, and noise and vibration.

The Port Authority of New York and New Jersey (PANYNJ) would endeavor to minimize
irnpkicts wherever practicable. To that end, it has established and implemented Environmental
Performance Commitments (EPCs) and is developing Sustainable/"Green" Design Standards.
Furthermore, the Federal Transit Administration (ETA) and PANYNJ have executeda
Memorandum of Agreement (KOA) that stipphags;_mm
specific impacts to historic resources during the project's construction.

As described in Chapter 2, "Project Alternatives," and Chapter 3, "Construction Methods and
Materials," PANYNJ has coordinated with the Lower Manhattan Development Corporation
(LMDC), New York State Department of Transportation (NYSDOT), and Metropolitan
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Transportation Authority (MTA) to develop EPCs that would avoid or minimize the impact 
I 
s to

the environment during construction of their respective projects. These EPCs specifically
address five key environmental concerns: air quality, noise and vibration, cultural and historic
resources, access and circulation, and economic effects. Collectively, the EPCs would reduce
traffic delays, air quality emissions, noise, and vibration and would minimize effects to the
surrounding environment through efforts to maintain access to local businesses, residences, and
cultural institutions ad-resources during the construction period.

The EPCs also established general guidance for the preparation of "green" design and
sustainability principals to reduce the demand for and use of resources during construction and
once projects are complete. As described in Chapter 2, "Project Alternatives," PANYNJ is
developing sustainable design guidelines for the Preferred -A— riiRtiye. Proposed principals and
actions will be organized into six component areas: urban considerations, site, water, energy,
materials, and indoor environment. These guidelines are consistent with criteria contained in the
New York City Transit Environmental Guidelines, the U.S. Green Building Council's
Leadership in Energy Efficiency (LEED) Guidelines 2.1, and requirements of New York State
Executive Order 111 and the New York State Green Building Tax Credit. The guidelines would
facilitate reuse of or reduced demand for water, energy, and solid waste when the Preferred
Alternative is operational. Other measures would promote development that is sensitive to the
environment by encouraging users to decrease their demand for nQnrenewable resources.
PANYNJ's would achieve these guidelines by implementing a number of plans and protocols to
minimize demand for and use of resources during and after construction (see Chapter 2, Project
Alternatives," and Chapter 11, "Infrastructure and Energy").

Alternative would occupy land within and outside the WTCsite.
The nronosed TermJLjjji1 lin and most of its 	 a	 nnrses would heincated within

by PANYNJ. The proposed Route 9Apedestrian connecti
would extend bejrn	 to a new head house in front of the World Financial Center. The
Route 9A connection would	 land atjnptnreicpntrollçdbypANyNJowever
PANYNJwu	 abliasementsnd_aareementswithjhejropçrtoçrsinjorto
consction1]jxe only moflion of the Route 9A connection thatw1dbcptedqpyejrade
WuithbcLwithinthe lawn in would
irreverib1cojflaixljtherqject,it would provide for substantial benefits to current.-and
future users of Batte Pk Cityand the World Financial Center.

16-acre WTC site. Thus. the Preferred Alternative would irreversibl y commit historic land to the
pcct. However. the exec t&lMnrovides for measurc&to avoid niinft ize or miii ate the
nroieet's lon g-term impacts to The WTC site. As Jeserib ThinChanter 6. "Cultural Resources,2
thcJOAinclut&aiirnfla jçfistop eryecertain remnants and structures that remam and to
mitigate the nrpjeet's inip!cts to other remnasadsfruetç.

ThlreferredAlternaiivewouldreosriretheirreyprsibIe and irretrievable	 enagy
Lources both during and after construction.

C. SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY

Short-term effects on the environment result from construction impacts. Long-term effects relate
to the maintenance and enhancement of long-term productivity—in particular, the consistency of
the project with long-term economic, social, and regional and local planning objectives,
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including sustainability. The short- and long-term effects of the Preferred Aficjnatjy are
summarized below.

SHORT-TERM USES

As described elsewhere in this P15, the PrthrxcslMtemati y_e would have greater ffshort,je"
impacts during construction than the No Action Alternative. Generally, the short-term
construction impacts of the Preferred Alternative would be associated with traffic thn.uJation,
noise and vibration, air quality emissions, and access to loc&businesscs. PANYNJ would
endeavor to reduce these impacts through the EPCs, stiuulation&of its MOA. and sustainable
construction techniques identified in the designjiuidelines. The Projeti construction would
create economic benefits in the form of jobs and the subsequent direct and indirect demand for
goods and services (see Table 16-1).

LONG-TERM PRODUCTIVITY

The ability of transportation systems to conveniently serve major residential and employment
centers is one of the essential components in economic growth and productivity as well as a key
factor in improving the livability of neighborhoods; this is particularly true for the New York
metropolitan area, and for the economic engine represented by Lower Manhattan,

Before September 11, 2001, nearly 426,000 people worked south of Canal Street, representing
19 percent of Manhattan's total of 1.9 million private sector jobs. However, the terrorist attacks
resulted in the loss more than 71,000 jobs south of Canal Street. The renovation and
reoccupation of damaged buildings, construction of new buildings, and redevelopment of the
WTC site would result in a total of approximately 422QDj jobs south of Canal Street by 2025,
which represents a ycxy slight decrease in Lower Manhattan's employment as compared to pre-
September 11, 2001 conditions.

The anticipated return of Lower Manhattan's employment is dependent on access to the area
from the region's major residential areas. As described in Chapter 1, "Purpose and Need,"
approximately 16 percent of Lower Manhattan's workforce resided in New Jersey before
September 11, 2001, the majority of which traveled by PATH. By improving the transportation
infrastructure, the Preferred Alternative would help maintain Lower Manhattan's attractiveness
as a global center of finance and commerce. Furthermore, since Lower Manhattan and the City
contribute greatly to the economy of the ti-state area, the region would see long-term
productivity benefits from the project.

As described in Chapter 8, Section B, "Vehicular Traffic and Parking," the absence of a
Permanent WTC PATH Terminal, the No Action Alternative, has the potential to generate new
vehicle trips from the diversion of PATH customers to other modes of transit, private
automobiles, buses, and commuter vans. By 2025, it is estimated that absent the Preferreci
Alternative,a total of 1,194 AtvI peak hour new vehicle trips may be generated. These new
vehicle trips would contribute to congestion on local roads as well as at the major portals to
Lower Manhattan from New Jersey. Thus, the No Action Alternative may have adverse impacts
on regional traffic flow.

Absent the Preftrred Ajtrnatj2,e, new vehicle trips would contribute to degradation in air quality
and noise in Lower Manhattan and the region as a whole. If PATH service between New Jersey
and Lower Manhattan is not available in 2025, it is estimated that vehicle trips by diverted
PATH customers would emit approximately 15.7 tons per year of volatile organic compounds,
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18.0 tons per year of nitrous oxides, 1.5 tons per year or more of particulate matter, and 236.0
tons per year of carbon monoxide in 2025. These new vehicle trips would also increase noise
levels near the major portals between New Jersey and Lower Manhattan as well as on the local
streets in the vicinity of the WTC site.

As described in Chapter 8, Section A, "PATH" and Chapter 8, Section C, "Transit," the No
Action Alternative may result in the overcrowding of the other transit modes that serve or
conveniently connect with Lower Manhattan. By 2025, it is estimated that diverted PATH
customers could increase ridership on the uptown PATH routes by 4,583, on New York City
Tranist subways by 11,611, on New Jersey Transit Commuter rail by 5,500, on buses by 7,495,
and on trans-Hudson ferries by 10,694. In order to accommodate this demand, operators would
need to provide additional trains, buses, and vessels. Furthermore, the increased crowding of
transit vehicles and stations would have adverse impacts to their operation.

The Prefqrred Alternative would not only avert the adverse impacts of the No Action Alternative
but would also provide for improved PATH service as compared to the pre-September 11, 2001
and temporary WTC facilities.

• It would provide for an additional platform to increase capacity and reduce crowding during
peak periods.

• It would fully restore the pedestrian connections that existed before September 11, 2001 and
provide for new concourses to trans-Hudson ferries, and the Fulton Street Transit Center.

• It would replace the temporary station's 8-car platforms with 10-car platforms, which would
allow PANYNJ to operate 10-car trains on the Newark-WTC route.

• It would 	 for the operational flexibility to supnort PATII's long-term service plans.

• Its design would incorporate advanced technologies to enhance security and reduce energy
demand.

As described above, the long-term benefits to productivity and related long-term increases in
productivity, addressed by the Preferred Alternative, would include the following:

• Support the region's economic development;
• Improved regional and local accessibility;
• Reduced vehicle trips;
• Reduced congestion and overcrowding on other transit systems;
• Reductions in mobile source air pollutants;
• Reductions in traffic generated noise; and
• Improved PATH service.

Overall, the resources to construct and operate the Preferred.Alternative would be committed to
benefit commuters to and residents of Lower Manhattan. The Preferred lternative would
benefit the New York region by improving access to, from, and within Lower Manhattan. It
would offer reductions in station crowding and operational delays as compared to pre-September
11, 2001 conditions. Furthermore, the Preferred Alternative would result in overall reductions in
travel time and cost, vehicle trips, and air quality emissions as compared to the No Action
Alternative.
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SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY

Local short-term impacts in use of resources resulting from the construction of the Preferred
Alternative would be consistent with the maintenance and enhancement of long-term
productivity for the city, state, and region. Some resources that would he valuable in the short
term are being spent to achieve higher productivity in the long term. By investing these
resources in future productivity, and over the long term, fewer resources would be needed to
achieve the same level of productivity than if a No Action Alternative were pursued.

D. COST AND FUNDING

As described in Chapter 2, "Project Alternatives," the estimated cost to construct thqPreferred
Alternative is $2,138 billion. This cost includes constructing the terminal house; four sub-grade
levels; rehabilitation of the tracks and platforms; off-site pedestrian connections; ventilation
structures; and the necessary infrastructure work to support the PATH Terminal. The project
cost also accounts for the advanced security measures that would be incorporated into the design
as well as the sustainable design standards and mitSion of the adverse imlLtheflthne.d
Alternative.

A total of $1.25 billion would be funded by the Federal Transit Administration as part of the
$4.55-billion dollar transportation recovery package, Which was committed b y the Ieckr
g2yci1 pwpat to the City following the terrorist attacks of September 11, 2001. The remaining
$388 million would be funded by PANYNJ through their capital improvement program.

The $4.55-billion transportation recovery package was committed to New York City by the
federal government to fund transportation projects that support the City's long-term, economic
recovery from the terrorist attacks. New York State Governor George Pataki identified four
projects for early funding under the transportation recovery package ft&ftiiowi

• Permanent WTC PATH Terminal:

• Eul....Snet Transit -Center

• South Ferry Terminal: and

• The Route 9A Project,

Although Governor Pataki has identified other projects within New York City that may be
supported with these funds, the four priority projects are being advanced first.

Because the transportation recovery package is dedicated to New York City, funds must support
transportation projects that directly benefit the City. Should any of the four priority projects not
advance as planned or if actual costs are lower than currently projected, the additional funds
would be used to support the other transportation improvements that have been identified by
Governor Pataki.

PANYNJ has planned for contingency costs within the project's budget should construction
overruns occur. In the event that the project exceeds the estimated $2j3S budget, PANYNI, the
State of New York, and the federal government would cooperate to ensure that the project is
completed.	 *
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Chapter 17:	 Safety and Security

A. INTRODUCTION

This chapter identifies safety and security considerations related to the design, construction, and
operation of the Prefrrred Alternative. The project would feature advanced safety and security
systems and procedures to protect passengers, workers, and the local community. The chapter
addresses procedures to be implemented both during the project's construction and once the
Terminal is in operation.

B. CONSTRUCTION PERIOD (2006)

The Port Authority of New York and New Jersey (PANYNJ) and the Port Authority Trans-
Hudson (PATH) Corporation have extensive experience managing safety and security in both
the construction and operation of complex projects. Using this experience, as an initial and key
step in the development of the construction plan for the Preferred Alternati ye, PANYNJ would
develop a detailed, overall Health and Safety Program (HASP), which would consist of several
individual HASP plans to be implemented throughout all aspects of the project's construction.

The HASP plans developed and implemented by each contractor would require that detailed
work scopes be reviewed and approved by PANYNJ to ensure safety in each task, and that
equipment, materials, controls, crew size, job responsibilities, operating procedures, and
maintenance practices be addressed, implemented, and audited for safety. The HASP plans
would identify potential safety concerns and describe methods to protect construction workers
and the general public from exposure to contaminants present in air, soil, ground water, building
materials, and buried structures encountered at the site. The management plans would contain
the methods to be used in handling, staging, disposal, transport, and decontamination of
equipment and personnel in accordance with local, state, and federal regulations. Further, the
management plans would contain a list of licensed waste haulers and disposal facilities that
would accept each of the above noted hazardous materials.

The HASP will include worker training and required safety courses, monitoring requirements,
use of personal protection equipment (PPE), contaminant action levels, identification of potential
contaminants, Soil Management Plan, Groundwater Management Plan, Dust Management Plan,
development and implementation of management plans to address polychlorinated biphynels
(PCBs) and asbestos, and air monitoring equipment. Further, the HASP will address preventative
measures to narrow down or eliminate potential exposure pathways and corrective actions if
exposure occurs. If contaminant concentrations are exceeded during construction, then all
activities will cease and the appropriate remedial actions would be undertaken as noted in the
HASP.

As described in Chapter 12, "Contaminated Materials," additional protocols would be
established to protect the general public and the environment throughout the construction period
with respect to the disturbance of any contaminants and/or hazardous materials. In addition, the
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HASP plans would include and acknowledge compliance with specialized training requirements
for track safety as set forth by PATTI System Safety requirements for any construction along or
adjacent to active PATH property. PANYNJ, through its contractors, would use preventative as
well as responsive measures in managing and controlling hazards. These would include
inspections, self-assessments, and testing to identify problem areas. PANYNJ would implement
an audit program to ensure all contractors are in conformance with their individual HASP plans
and the project-wide HASP. Contractors will also comply with safety aspects as they pertain to
U.S. Department of Labor, Occupational Safety and Health Administration (OSHA) or Mining
Safety and Health Administration (MSHA) regulations.

The construction of the Preferred Alternative would occur within, above, and around the
temporary WTC PATH station. PAW/NJ has been and would continue to develop a detailed
staging plan to both maintain and protect PATH operationsoperations during the construction period. This
would include a Maintenance and Protection of Traffic (MPT) plan that provides specific
measures to protect riders using the temporary WTC PATH station. Specific measures may
include scaffolding, safety barriers, detour routes, safety officers, and informational and
directional signagc. Activities that pose greater risk to PATH customers would be conducted at
night or on weekends with an adjusted service schedule to ensure the protection of riders. With
these measures, access to the temporary PATH station would generally be maintained
throughout the construction of the Preferred Alternative.

During the construction period, PANYNJ would maintain off-site pedestrian patterns similar to
current conditions in Lower Manhattan. The existing perimeter wall surrounding the WTC site
would be maintained both for public viewing of the site and the protection of pedestrians.
Pedestrian diversions to Cortlandt or Cedar Street would be facilitated, if necessary, with traffic
control officers, signage, and barricades, focusing on the safety of pedestrians crossing Church
Street. For construction activities on Route 9A associated with the Permanent WTC PATH
Terminal, PANYNJ would coordinate with New York State Department of Transportation
(NYSDOT) to develop a plan to maintain and protect pedestrian access during the construction
period, similar to methods that would be employed for the protection of pedestrians on Church
Street.

Since September 11, 2001, PANYNJ and its contractors have implemented strict security
procedures for access to the WTC site. These procedures include pre-clearance and photo
identification for all personnel that visit the site, checkpoints and inspections of materials being
delivered to the site, and 24-hour monitoring of activities on and near the site. PANYNJ would
continue to use these procedures to protect the PATH riders, the general public, and construction
workers during and after construction of the Permanent Terminal.

C. OPENING YEAR (2009) AND DESIGN YEAR (2025)

The terrorist attacks of September 11, 2001 have elevated national attention toward personal
safety, and the security of the Preferred AlA emative and the WTC site is of paramount concern to
IANYNJ. From the inception of the design process, the development of the project has included
safety security operations as a fundamental planning and programming element. Plans for all
aspects of train safety, station safety, and safety in other facilities are a key component of the
design for the Terminal. The safety and security benefits to be provided by the project would
contain pre-September 11, 2001 standard security measures such as surveillance, lighting,
emergency communications, and egress, but would also include advanced systems such as
structural hardening, redundancy, and air monitoring and detection systems.
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PANYNJ commissioned the creation of a security master plan document. This document was
developed through the partnership of a team, which consisted of PANYNJ, architects, civil
engineers, geotechnical engineers, structural engineers, landscape architects, electrical engineers,
mechanical engineers, fire protection engineers, security engineers, transportation and traffic
engineers, and numerous other specialists. The purpose was to reach an informed consensus of
rational and justifiable threats, vulnerabilities, and mitigating strategies to be included as part of
the design guidelines for the Preferred Aitemativ and the WTC Memorial and Redevelopment
Plan. Absent the Picterred Allernativ(the No Action Alternative), elements of the WTC
Memorial and Redevelopment Plan, including their associated security measures, would be
developed at the WTC site. However, the advanced security measures intended as part of the
coordinated master plan may not be fully realized.

Safety and security considerations would be embodied in the Preferred Alternatjyetg civil
designs through consideration of vehicular access, control, and careful validation of their cargo.
Utility type, redundancy, locational placement, and protection would also be managed under the
security master plan guidelines. Control and management of vehicular access and approach to
pedestrian plazas would be carefully regulated by urban-sensitive designed streetscape. The
enforcement of vehicular standoff distances to critical utilities, infrastructure, and the iconic
structures would be provided through integrated site civil and landscape design elements.

Architectural designs would include the specification of façade and exterior glazing systems
responsive to exceptional natural events, as well as the additional design loads created by
explosive events delivered by vehicles and/or persons with the consequent capability of greatly
enhancing life safety. These designs would also respond to emergency evacuation and crowd
management protocols based on historical experiences, governing codes, and security master
plan guidelines that acknowledge a need for anticipating the failure of normally available
systems, protective designs, and human management intervention. This would be achieved by
the implementation of carefully plannedergçpyere,Jnldig areas of refuge, increased
stair and exit path sizing, exiting route locational diversity and redundancy, airborne
contaminant compartmentalization and purging, way finding clarified through sight lines and
destination recognition, signage, graphics, and other remaining architectural design features.

Mechanical, electrical, and fire protection systems shall be provided to achieve an enhanced
level of fault tolerance, in excess of code requirements. This would be achieved through
additional pressurization and purging of pedestrian environments and the implementation of
additional heating, ventilation, and air conditioning (HVAC) control zones for unique areas that
would be at an elevated level of risk, including vehicle screening areas, command and control
centers, car parking areas, loading docks, mailrooms, messenger centers, and lobbies. Fire
protection, detection, and associated emergency voice communication systems would have
enhanced fault tolerant operational capabilities through the application of redundant water
sources, pumps, distribution and control apparatus, bi-directional communication systems, and
linkage to backup monitor and control sources. Theroof of Ibe Terminal-I&-cast-west connection
ttheWorldFinapcj1Center. which is belowjheppnosed extension iif Fulton Street, will be
reinforeQdjclimnnort the futuartShed. The hardene4icmibed of FultQn Street won
Threnhanccdsecurjithin thj Terminal's east-west corxeourse,The road bed would protecuhe
oncoiirse in the event of aIim or cx IQ pn at	 t Icc I.

Electronic security countermeasures, including video surveillance, intrusion detection, control of
both vehicular and pedestrian access, badge/identity authentication, and emergency voice
communications are envisioned to be included as part of each stakeholder occupancy
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(transportation terminal, commercial, retail, hospitality, cultural, memorial, and support
infrastructure), as well as being centrally coordinated so that individual stakeholder facility
security systems are competently managed as part of a WTC site-wide electronic campus master
plan. This would provide the opportunity for each stakeholder's investment in security systems
and staffing to be added to the collective investment made by all other WTC facilities, including
the Permanent WTC PATH Terminal, essentially creating an efficiently managed security
precinct. This would exceed the crime prevention performance of similar security programs
embodied in the Business Improvement Districts (BIDs) currently in operation elsewhere in
Manhattan.

The security design criteria to be incorporated at the WTC site, including the Preferred
Alternative, is based on nationally recognized and accepted standards used by the US. General
Services Administration, U.S. Department of State, U.S. Department of Interior, U.S.
Department of Justice, U.S. Department of Homeland Security, U.S. Department of
Transportation, Standard for Testing and Materials, American National Standards Institute, and
other similar testing agencies and standard setting institutions. Criteria will also consider
principles of Crime Prevention through Environmental Design.

The entire PATH system must conform to U.S. Department of Transportation Federal Railroad
Administration (FRA) standards for safety and security. The system is regularly inspected; staff
is frequently trained, and safety is a key component of PATH's operating and maintenance
procedures. Recently, PATH underwent close inspection of its cars, equipment, and
infrastructure as part of the restoration of service to the WTC site. PANYNJ and PATH
collaborated with FRA through this process and results were positive, allowing for the station's
opening.

PANYNJ commissioned training and coordination of communications and life safety systems
prior to the opening of the temporary WTC PATH station. Similar procedures would be
conducted as part of the planning, development, and opening of the Preferred Alternative.

The Preferred Alternative would meet National Fire Protection Association (NFPA) 130
standards for fixed guideway transit systems for fire protection and egress; and PANYNJ, in
coordination with city, state, and federal law enforcement agencies, would develop detailed
security plans for the Terminal. It is anticipated that the PANYNJ Police Department would be
responsible for normal policing of the Terminal and that the New York City Police Department
(NYPD) would provide support and/or command and control for exceptional emergency
situations as determined by PANYNJ and the New York City Office of Emergency
Management. To increase the effectiveness of police activities, it is envisioned that the resources
of the PANYNJ Police Department, NYPD, Fire Department of New York, New York City
Department of Transportation, NYSDOT, Metropolitan Transportation Authority, and other
established law enforcement, transportation, emergency response, and planning agencies would
contribute through an interactive process of standards development and design review, as
facilities emerge from their respective design phases to implementation. The intention is to
provide an unprecedented level of interagency interoperability, which would be more effectively
managed by the design and construction of an innovative New York City neighborhood whose
conception included security and safety design principle developed by a consortium of design,
security, planning, law enforcement, and emergency response professionals. 	 *
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Chapter 18:	 Agency Coordination, Process, and Public Participation

A. INTRODUCTION

This chapter presents a summary of the process used to encourage public participation
performed to date for the Permanent World Trade Center (WTC) PATH Terminal environrnnW
reviej, including forums for agency and public participation. This chapter also describes the
various regulatory approvals that are required by federal, state, and local agencies to construct
and operate the Permanent WTC PATH Terminal. Finally, contacts are provided for the
solicitation of further information.

B. PUBLIC INVOLVEMENT PROGRAM

A comprehensive public involvement program has been implemented for this project. The public
involvement effort has been designed to help provide complete information, be early and
continuing, timely in public notice, broad in public outreach, and responsive. The public
participation process is one that requires extensive and intensive outreach to private citizens,
local businesses and associations, development authorities, elected officials, affected
government agencies and others iaNew York and New Jersy.

The overriding goal of the public participation process is to engage a diverse group of public
participants in order to provide timcly information and solicit relevant input throughout the
environmental review process. In order to best accomplish this, the following objectives have
been pursued:

• Establish ongoing, inclusive and meaningful two-way communication with stakeholders and
the public.

• Inform the public about the environmental review process and the role of government,
stakeholders and the general public.

• Clarify the role of this project relative to other Lower Manhattan projects and studies, while
at the same time coordinate outreach activities with those efforts in order to best utilize the
public's involvement.

MAILING LIST

The project mailing list was developed for the distribution of outreach materials related to the
environmental review process for the Permanent WTC PATH Terminal. The mailing list
currently contains more than 900 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 seeping meetings
and
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FLYERS

More than 8,000 flyers advertising the October 2003 scoping meetings and June 2004 nublic
hearings in Jersey City and Lower Manhattan were distributed at key public facilities
libraries. municipal buildings. etc.I and at several PATH stations. The flyers were also available
on the project web site at www.panynjgovlpathrestoration.com . Eiy&rwre available in both
aglith ap&Snanish.

MOBILE PUBLIC INFORMATION CENTERS

The nrojecLtis outreach plan included mobile public information centers. These centers were held
at PATH stations and provided easy acc&s&tsinterested members
learn more about the sth4y_andJi&rogess,, Fl yers advertising were distributed
at these cep and nersonnel from the Port Authorit y of New York and New Jersey (PANYNJ1
and PATH were on hand to-answer questions. Four mobile information centers were held in

pLeithes 2003 in New Jersey t advertisejhcnublic scoping meetinga,kinobile information
center was also held at the temporar y—WTC PATH station in June_2004Ao -advertise
hearing on the DEIS.

NEWSLETTERS

The first in a series of project newsletters was published in October 2003. The newsletter was
distributed via the project mailing list and at the seeping meetings, as well as being made
available online. The newsletters will help keep the public and other stakeholders apprised of the
progress of this project and inform them of how they can stay involved.

A second _newsletter was published in Jun&2004. connirren1jyithJkxekaseDf the DEIS. It was
distributed to the project's mailing listand was made available at the public heañngs_Tb
newsletter described the sconin nrocess for theflEiS,Jhe.SecUon 106 re yiewjprocess and the
temporary WTC PATH station. It also provided information on the public reviewptoQcss for the
DE-I&

WE' BSITE

Information jthnut the proiccumalicen and will continue to be available on the oject's website
includes the ppjecfs environmental

documents Jncludin the sconin document. the DEJS, gjid_the FEJS. The website_was also used
during tproiect's sconin g and DEIS comment periods as a medium for the publicJe-mail
comments. In the fbture, the website will nrovidQjp1qnijatjojUajij	 cf a Section 106

asultingathes and the general public rej rding cQnMruqtiompJaRsand_pmtoppls as well as
the Terminal's design. The site will allow for an ongoing opportunity to submit comments and
contact key project representatives.

C. PUBLIC INVOLVEMENT ACTIVITIES

AGENCY AND STAKEJIOLDER COORDINATION

FEDERAL INTER-AGENCY REVIEW TEAM

As described in Chapter 1, "Purpose and Need," and Chapter 2, "Project Alternatives," the U.S.
Department of Transportation, Federal Transit Administration (FTA) and PANYNJ have
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organized and/or participated in several efforts to coordinate the planning and environmental
review of projects in Lower Manhattan. On the federal level, the ETA has formed the
Interagency Review Team (IRT). An outgrowth of the Memorandum of Understanding among
the federal partners (August 2002) and Executive Order 13274 on Environmental Stewardship
and Transportation Project Delivery, the IR'I' includes various federal oversight agencies
involved in the review and approval of the environmental documents for the Lower Manhattan
recovery efforts. The IRT continues to coordinate on the progress and results of DngQIUg
environmental reviews in order to communicate and resolve issues throughout the process. This
forum helps to expedite the formal review of these environmental documents by the respective
oversight agencies.

LOWER MANHATTANPROJECT SPONSORS

Community involvement has been considered crucial to developing a plan that addresses
community concerns while addressing the transportation needs of an ever changing and evolving
Lower Manhattan. On the local level, the project sponsors for the Lower Manhattan recovery
efforts have been coordinating the planning and analysis of these projects. A bi-weekly meeting
is held between project sponsors including the BANYNJ, Metropolitan Transit Authority
(MTA), New York State Department of Transportation (NYSDOT), New York City Department
of Transportation (NYCDOT), Lower Manhattan Development Corporation (LMDC),
community board members, interest groups and the consultant teams to coordinate and
consolidate data collection, analyze methodologies and assumptions, impact criteria, and
technical results for the environmental documents being prepared under the National
Environmental Policy Act (NEPA). This proactive effort is aimed at expediting the preparation
of individual documents and ensuring the consistency of the environmental findings.

As described in the DEIS.,.. thnroieet_ sponsors d vel 	 wir constnjctjpj
coordination, which includecLs yerfil

	
kin	 dessissuesthathave been identified

"e individual environmental documents for the Lower Manhattan rQQYeipQc& and JD
implement the	 aehedu1eWorking1o0. a Logisiic&Working
Group ,_a Traffic WorkingjIroun,
approach to the construction ofindividuaiprojectsthe pro'	 srtrove tomeet or ejceed
thtEPCs. pJh xtent possible

	
to investigate and reipediate issues and concerns that could

arise during the construction prac&

As. described.iaci pter2._"ProiectAlirnatives.flovernorPatah has.establishe&bv way_Qf an
Executive Order, the Lower Manhattan Construction Command Center. This entit y will

through 2QiQ,_The Ccrmand Senter wilL hay _ an Executive Committee consjating_of
representatives from the various projeenonsors. including PANYNJ. MTA. LMDC. and
NYSDOT. as e1hnr ke sttndiocalagçpciesJThc omman Center and its Exmi1iy
Committee will he Led,bv an ExecutivçDirectoLsvhqftbcaoinebyJheQDyernor
and the Mayor.

As the entity , responsible-for 	 coordination, the Command Center will establish a
master 	 for the Lower Manhattan - projects and will work
cjmtractors. and thpjjjhlta Ile iacpotentialconflicts.
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TECHNICAL ADVISORY COMMITTEE

PANYNJ has established- &ThchnisLAdvisor Committee jLACfor the Permanent WIC
PAlilLTerminal. The TAC provides federal. stat,, and local officials and a gencies with an
nunortunity to learn the stamM1htpwjeet. and it serves_as a fqmrnipproyW_cinmtan,d raise
issues of coordination betweenjhjs_projv,pt and the other 1argçrojects in Lower Manhattan. To
da,there have been two meetings for the nroiect. one and one
on Tuesday. June 15. 2004. The followinjsjlist of aeneies that have been asked iapticipat
in the Th.

• Battery Park City Authority
• Empire State Development Corporation
• Lower Manhattan Development Corporation (LMDC)
• Metropolitan Transportation Authority (MTA)
• MTA, New York City Transit
• New Jersey Department of Transportation
• New Jersey Transit
• New York City Department of City Planning
• New York City Department of Environmental Protection
• New York City Department of Transportation
• New York City Economic Development Corporation
• New York City Fire Department
• New York City Landmarks Preservation Commission
• New York City Mayors Office
• New York City Police Department
• New York Metropolitan Transportation Council
• New York State Department of Environmental Conservation
• New York State Department of Transportation
• New York State Office of General Services
• New York State Office of Parks, Recreation and Historic Preservation
• North Jersey Transportation Planning Authority
• U.S. Army Corps of Engineers
• U.S. Department of Housing and Urban Development
• U.S. Department of Transportation, Federal Highway Administration (FFIWA)
• U.S. Department of Transportation, Federal Railroad Administration
• U.S. Environmental Protection Agency, Region 2

OTHER AQENCZ/ST4KEHOLDER OUTREACH

M1YISJ Offices of Government_Affairs and iriqrity. Capital Programs continue to.,condiact
informal briefings with elected officials, - Commsmity_Bsard members. and other ke
stakeholders- tLprQvide_udateas1nJhpmQeg and to solicit their hp14 Efforts to date_haye
included formal congressional briefings, presentations to CommjmityB.wird #1 and its
subcommittees, informal and formal nroiect hthtingQNeiLYorkCitv aencies.and.,,rneefings
with the Lower Manhattan Transportation Task_Force PANIThJ will continue to communicate,
with thes,grouns as proieet planning and construction moves forward.
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PUBLIC INVOLVEMENT MEETINGS

PUBLIC SCOPING

Public seeping first introduced the project ibrmall and its purpose and need to the community.
The sconing doenment. which was prepared aspart of this nrocess. outlinc&peji

TJIQ.scnpjflg_dnQument for this ElS was released on September

ctiviromn ___WTC PATH Terminakihe meetines were promoted
through the TAc...the web sitc
m,.LShe mobile public informationItc1II&

J pubiicwQQungc4to submit eommts at the scopjng meengblpçJ
and-c- 	 close of the public comment pçppd svasWdnes 	 October 10O3. A total
of 71 people submitted comrnenl&durin scoping.

The key issues raiscctby the nublic duringiconina were'.

• The	 iit's role in the revitalization of Lower anhaJtan;
• Coordination with LMDC and o
• Preservation ofthe footprints of the former twin towers:
• Air .cwalitv noise.jfte and edes lane ire lion during constrneti and
• Secondiunnd_oumulative effects jn con_uction.

Members of the public also _commented pgçift call on—the drfscojndcmentanj-the
prniecLaiteinatives that were presented at thesconin meetings. Some respjestedaddjji)naj
public information such =as:

• Clearer demarcation of the World Trade Center ljm&2ibotpriats on any grapjçj
• Idenlifiqation of what elcmeias_of the stat 	 i	 be within the footprintsjand
• Bhjepdnts ofth pri2inal PATH train coflguration.

Comments from nublicinterestgj_s aniLthe
poposed two!lditional .alternatives.Lthciir&t requested that nroiect team consider root' ganpw
track connection	 the	 ntown PATFI under Fulton iitreet and constnictinaaew
PATh No. 6 station. As described in this alternalixe was
considered but was eliminated dueia.çn, ipeering and other constraints._The second alternatixe
recommended thattbe Terminal not include a connection to Liberty Plaza. As described in
Chapter "ProiectAltematis." of this FEIS. this ba&hecome,the Preferred Alternative for the
Permanent WTC PATH TerminaL

pqtnment&recviigepopJigprocess were addressed withiathe DFAS. Appendix Hof
this FEIS.ipchjdes the list of comments and ceponse rom the public scopingpmcess.

PUBLIC HEARINGS ON DRAFT ENVIRONMENL4L IMPA CT STA TEMENT

Pnhliche n2&on e DEIS were held Ci June 2004
and at Saint John's ,Universitv-ManhattnCamnus in Lower Manhattan pp_Itn4 ,2004. The
p11bhp was notifi Lofthe_ hearin g locaons. dates. and itinmshuhthe arieyf media
including_newsaper advert__ ----- -Lscmelits, nosteaan&fl era at PATH - stations. mobile public
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information centers, and direct airs.Tom ze attendance from reaional residts,
stakeholders. commuters. and public offlcia1s,jhrneetin2s weree1d from 4PM to 8PM.
PANYNJ staff made a presentation on the project at 4:3Q1Mand 6:30PM durin2 each_of the
hearing-dates. A stenoranher recorded all public cQninients. and the hearin gs were videojpd.

address questions.

_at the nublie hearing, and two 	 as of the audience subrnjtt
writtmiwmrnnt&at the_hearins. An additional 26 parties sent letters, e-mails, or faxes during
the DEIS comment period. commcnts_ gddrcssqd the altetn_afjyes considered for the nrojçj
methods 	 integration-of transit systems: air quahiv imnacts and mitiaation
prcrntiuofhstQdq rsQurces: and overall pjecthenefits. Comments made during  DEIS
comment period have been sumnjrSLiaChaptcr_l9. "Puhlic_C pmments on the DETS an
Responses." The written trap scrint of the hearin gs as well as the letteis,_erni1s and faxes sent
c1iirrngihqDEISjomxnntyenod is shown jn Appendix Ji.

THE SECTION 106 PROCESS

The National Historic Preservation Act (NHPA, 16 Usc §470) of 1966 requires federal agencies
to take into account the effects of their undertakings on properties either listed in or determined
eligible for listing in the National Register of Historic Places. This process, commonly referred
to as the Section 106 process, provides for review of any federally licensed, financed, or assisted
undertaking. The FTA is the federal agency concerned in the case of the Permanent WTC PATH
Terminal. In order to comply with the law, federal agencies follow Section 106 of the NHPA and
their implementing regulations developed by the Advisory council on Historic Preservation (36
CFR part 800). The process includes identifying historic properties, assessing adverse effects,
and resolving adverse effects. The process involves consultation with State Historic Preservation
Officers (SHPO), local governments, and members of the public.

The Section 106 review process for the Permanent WTC PATH Terminal began concurrent with
its public seeping in September 2003. In order to fiiciiitate the process for three of the Lower
Manhattan Recovery Projects, PTA entered into a coordinated Section 106 review process with
FHWA (lead agency for the Route 9A Project) and LMDC (lead agency for WTC Memorial and
Redevelopment Plan) in December 2003. The three federal agencies jointly notified the SHPO
and Advisory Council on Historic Preservation (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 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 Determination of Eligibility for
the WTC site, which was issued in final form on March 31, 2004. At that time, the coordinated
process effectively ended, leaving each lead agency to meet the remainder of its Section 106
responsibilities separately as appropriate to its respective undertaking.

Subsequently, the ETA has determined that the Permanent WTC PATH Terminal would have an
adverse effect on the National Register-eligible WTC site and the National and State Register-
eligible Hudson River Bulkhead. The FTA has also determined that the Permanent WTC PATH
Terminal may have adverse effects to off-site historic resources during its construction (see
Chapter 6, "Cultural Resources"). As such, PANYNJ and ETA prepared a draft Permanent WTC
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PATH Terminal Finding of Effects pursuant to Section 106 of the National Historic Preservation
Act, which was published as part of the DEIS. Consulting parties and the general public had the
opportunity to comment on this draft Finding of Effects concurrent with the public comment
period for this DEIS. FTA and PANYNJ histed twq Section 106 consulting parties meetings,
one on June_14. 2004. jind one	 PANYNJ proided information at
the nice 

in to an resources. The consuitintpartis
eoxnmci3ted on the Finding of Effects and provided dicussion 03) measures to minimize or
miti gate these effects.

Following the close of the public comment neHod on the DEIS. FTAand PANkcontinued
coordination with the Advisory Council on Historic PreservationlACHPI. SHPO. and theother
Section 106 consultin g narties to develop measures toypjd mini mioLrni'tetrse
effects on the resources identified in the pdig_S Effects. One sousnilingpaffymeeinw
held on August 19.2004. one on.NQycmber 4. ZQQnd one on -November 15-.- 2004 to solicit
.c..omments on tht4raft Memorandum of_Agreement (MOA'L Another draft version f the MQA
was distributed to the consulting parties on December 16 2004. and the consuijjngpartie.s..were
invited to , p_pmment in writing,

The consuhjjw narties nrovicled innut on the DraThMQA,b pfluat the ieng&and wntiuL

they are addressed in the executed MOA.

and footareasin_the context of the Permanent WTC PA. Terminal w,s raised at each
of the m jings.In rcsnpnse, the MOA
PANYNJ's commitment that, to the m . kmum extent feasible given project implementation
çgpjrements. the design of the Terminal syill nceryeJaplace 84 column base remnants in

the North Tawer and 39 column base remnants inthe South Tower at the existin g floor at
the former Twin Towers_at

theWTC site and are not located in the EATH ri ght-of-way. The M_QA_also_sets forth.
totaknot-to-eAccc4,extcptpf each of the tower fbotprjnts that wiJ1 be permanently occupied

roTcct,_and_specifies that the east-west pedestrian corridqr_wiitbc
constructed QL tside the North Tower footprint. The tower perimeter column bases that would
remain in	 '& be
Ibmugh architectural Weatrnts of column remnnntsh	 be obscured or permaneqjy
removed by thceminal'ftpLatLoL

Cwn,dative Effects: Consultin g parties expressed concern _about the cumulative effects of
muThnkundertakings in thisfar Manhattan on the WT site and on other historic
croperties in th yjcipit.Ijaj drafts of the tiQ& _ dU he DEIS and FEJS,pççifled
thatConstuctionikotection Plans (CPPs) .wQuiixçppared in advnce_nfconstniejjon
ensure that buildjngndjacent to areas of conskuction for the Permanent WTCJAIH
Terminal, wo d not be by a variety of_factors. inc1udinggjqpd-borne
vibration. The_final MOA_[ak...into account the need to coordinate development and
implementatioflhe_çpPs with.TMPcNNXLJThnd NYSDOT. It also specifically
pmyfordeve1op.ment andjrnp emenlalonof a pJanrprotection of historic elements of
the WTC site during consfrqcjwn activities within the SflçjncJudin construction associated
with the WTQMemoriaLanfledevelopment Plan_a gsnecessarwith the Fulton Sired
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Transit Center and Route 9A. The MQA also sets forth a detailed pçessthrPANYN.Jto
address cumulative effectsjaflm.WJ1Cstjhjrin gjkaign,jincl_Thim	 first
of the Terminal's operation.

WTC Site Artifacts: A number of consultin g parties were concernejjabauLThffajte2
artifacts from the WTC site, _many ofwhich are in the interim care and custod y of PAJ
fli-]angar 17 aUEKJnternithnaLAi1psi&ThQinve.ntonT and treatment of these off-site
artifacts is not a tart of..thdrmanentiWTCfAT1Lfcnthmal. and theirpossible use in the
WTC Memorial will be coordinated by LMDC. However, the MOA. Provides .a process.lQbe
followed jn the_event that elements now_on_the WTC site must be removed during
cDjQfThPennanent WTC PAflffcrmjnal,

• £fnth,_SuizwinLRlltrance: Responding to a number of commentsrcgardjpgJeE-trai
subway entrance. the MQA specffies_thaflhrern ginaof_the pre-September Jl,20il1
entrance to_ the Eaubwav line from the WTC site will be incor porated, to the greatest extent
pcsjhk_wnStertwith current building qodes....and_Americans with _Disabilities_Act
mqpjrements, into the new pedestrian connection between the Teri "in 	 subway.

• Recordation of the WTC site: CQnsultmgjarties were very interested in a comprehensive
documentation of current conditions _on_the WTC_sJle prior to construction. As such.
rec&rshtionstfthWTCsiteJsji..sti pula.tion..of lieerP ajiçjt WTC PATH Terminal MOA.

• Continued Par/icing/ion of Consultin g Parties: Consulting parties raised concerns
LcgnrflgtherconhinuecLinyoivement_thllo'thng,thc.e ufion of the MOA. Consistent with
the regulations irnplementing_Sjction 106 of NHPA. the MOA.. expiicitLy_providcsjbr

consultin g parties throughout the desi gn trocess and treatment
plans development followingjk&xecutjsrn of the MOA.

The MOAamopj the FTA. ACIIP, SHPO. PANYNJ, and concgjng consultin g parties was
executed in April 2005. ChapleL6,.. summarizes the measures
snecified in the MOA. which. ap pears infulLjnApncndix..&A_total of 69 organizations have
pA	 ateLthis"-process as consultin g parties. The "List of Agencies and Organizations"
section of this FEJ&identjfjcs ihe_bpeclflc groups 4nd individuals that have been consifltmg
parties for this nroiect,

D. ENVIRONMENTAL AND REGULATORY AGENCIES

During project scoping, preparation of the environmental documentation, and the public review
process, PANYNJ has regularly coordinated with the relevant environmental and regulatory
agencies with jurisdiction over issues of concern for the project. Further, as mentioned earlier,
representatives of these and other federal, state, and local agencies are members of the project's
TAC. Agencies with which consultation has occurred include:

• U.S. Environmental Protection Agency Coordination related to EIS analyses.

• U.S. Department of Interior, [1.5. Fish and Wildlife Service—Analysis of natural resources.

• U.S. Department of Transportation, Federal Railroad Administration (FRA)—As a
commuter rail system, PATH operates according to policies and procedures set forth by the
IRA.

• U.S. Department of Commerce, National Marine Fisheries Service (NMFS)—Analysis of
essential fish habitats.
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• U.S. Department of Interior—Review of potential effects on historic resources/anA
jclands under Section 4ffl of the U.S. Department of Transportation Act.

• EthxlIne enc Review Tsm for Lower Manhattan Recovery Proiects—Coordjnated
Assessment of Lower Manhaflecveçpfl

• Advisory Council on Historic Preservation—Review of effects on historic and
archaeological resources.

• State Historic Preservation Office (SHPO) at the New York State Office of Parks,
Recreation and Historic Preservation—Review of effects on historic and archaeological
resources and agreements under Section 106 of the National Historic Preservation Act.

• New York State Department of State (NYSDOS)—Consistency with New York State's
Coastal Management Program.

• New York State Department of Environmental Conservation (NYSDEC)—Issues related to
hazardous materials, air quality, and natural resources.

• New York City and New York State Departments of Transportation (NYCDOT,
NYSDOT}—Coordination related to potential construction activities. This includes detailed
Maintenance and Protection of Traffic (MPT) plans that would be developed and provided to
NYSDOT and NYCDOT for review and approval to ensure safe, efficient, and timely
construction.

• New York City Landmarks Preservation Commission (LPC)—Revicw of effects on historic
and archaeological resources.

• New York City Department of City Planning (NYCDCP, including in its role as
administrator of the Coastal Management Program with the NYSDOS)—Rcview of zoning
issues and consistency with New York State's Coastal Management Program and New York
City's Local Waterfront Revitalization Program.

Descriptions of the relevant outreach and coordination are provided in the technical chapters of
this FEIS. Copies of correspondence are included in the respective technical appendices that
accompany those chapters.

E. LAWS, PERMITS, AND REGULATORY REQUIREMENTS

Numerous environmental and regulatory approvals will be required to construct the Permanent
WTC PATH Terminal. A preliminary list of these permits and requirements is provided below.
This list focuses on federal and state requirements, since New York State's Public Authorities
Law Section 1266(8) exempts PANYNJ from local permit requirements. In addition to these
items, the project must also comply with laws and policies regulating worker and public safety,
and the nrojcQt may require city franchises.

FEDERAL

• National Environmental Policy Act (NEPA) (42 USC §4321 et seq.; 40 CFR Parts 1500
1508; 23 CFR Part 771; 49 CFR 622). NEPA requires federal agencies to assess the
environmental impacts of major federal actions that may affect the environment before taking
such an action through an environmental assessment or EIS unless the action is excluded or
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exempt from NEPA. FTA is the lead federal agency for the NEPA review for the Permanent
WTC PATH Terminal.

• Coastal Zone Management Act (16 USC §1451 et seq.; 15 CFR Part 930; NY Executive Law
Art. 42; 19 NYCRR Part 600), Projects affecting New York's coastal zone must be consistent
with the Coastal Zone Management Act, through the New York State Department of State's
Coastal Management Program and New York City's approved Local Waterfront Revitalization
Plan. The New York State Department of State, in consultation with the New York City
Department of City Planning, makes a determination of the project's consistency with the
Coastal Zone Management Act.

• National Historic Preservation Act (16 USC §470A; 36 EFR Part 800). Projects potentially
affecting historic and archaeological resources must comply with the National Historic
Preservation Act Section 106 review process. FTA is responsible for carrying out the Section
106 review for the Permanent WTC PATTI Terminal.

Department of Transportation Act Section 4(f) (49 USC §303; 23 CFR 771.135). Section 4(f)
prohibits the Secretary of Transportation from approving any program or project that uses any
publicly owned land from a public park, recreation area, wildlife and waterfowl refuge, or
historic site of national, state, or local significance unless there is no feasible and prudent
alternative to the use of such land, and unless the program includes all possible planning to
minimize harm to the site or resource. VIA will make the determination to reflect a Section
4(f) finding.

Environmental Justice (Executive Order 12898 of 1994, 59 CFR 7629 (Feb. 16, 1994); 1997
USDOT "Order to Address Environmental Justice in Minority Populations and Low-Income
Populations," 62 CFR 18377 (April 15, 1997)). These Orders require that impacts and benefits
from a federal transportation project are equitably distributed among all population groups and
that minority or low-income areas are not overburdened with the adverse aspects of proposed
project alternatives. ETA is responsible for complying with this Executive Order.

• Endangered Species Act (16 USC §1531-1S44; 50 CFR Part 402). The act requires ETA to
consult with the U.S. Fish and Wildlife Service for projects that may jeopardize threatened or
endangered species, or destroy or adversely modify their critical habitat.

• Floodplains (Executive Order 11988 of 1977; USDOT Order 5650-2, "Floodplain
Management and Protection," April 23, 1979). Federal and state agencies must regulate and
limit the location of a project in a floodplain to avoid any adverse impacts associated with the
occupancy and modification of floodplains. PTA will make the determination.

• Wetlands (Executive Order 11990 of 1977; IJSDOT Order 5660.IA, "Preservation of the
Nation's Wetlands", August 24, 1978). An order for federal and state agencies to avoid the
adverse impacts associated with the destruction or modification of wetlands. USDOT agencies
are required to make a formal wetland finding for major projects.

• Clean Air Act and state air permits (42 USC §7506(c); 40 CFR Part 93; ECL Article 19; 6
NYCRR Parts 201). New transportation projects must conform to the applicable state
implementation plan. However, as a result of the terrorist attacks of September 11, 2001, and
the loss of New York Metropolitan Transportation Council NYMTC's files containing
regional transportation and air quality data, combined with the damage incurred to the
downtown mass transit system, the conformity requirements for the NYMA have been
temporarily waived until September 30, 2005, pursuant to Public Law 107-230; Stat. 1469,
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enacted October 1, 2002. As part of the waiver process, project sponsors are to consult with
the Interagency Consultation Group (ICG) to determine if the project would be considered
regionally significant and if additional data is required during the waiver period.

• Resource Conservation and Recovery Act (40 CFR Parts 260-281). Compliance is required
with this Act, which regulates hazardous and solid waste activities and underground storage
tanks, which may be required during project construction and operation. EPA delegates
compliance to NYSDEC.

• Environmental Stewardship and Transportation Infrastructure Project Reviews (Executive
Order 13274 of 2002). The Order requires federal agencies to take appropriate actions to
promote environmental stewardship in the Nation's transportation system and expedite
environmental reviews of high-priority transportation projects. USDOT is responsible for
monitoring and reviewing the priority of transportation projects.

STATE

•. State Pollutant Discharge Elimination System (SPDES) (ECL §17-0801 et seq.; 6 NYCRR
Part 751). A SPDES permit is necessary for all industrial activity related storm water
discharges, construction activity related water and storm water discharges, and other
discharges into the waters of New York State. NYSDEC will issue SPDES permits for the
project.

• Beneficial Determination (6 NYRR Part 360) PANYNJ will apply to NYSDEC for a
Beneficial Use Determination (BUD) for spoils material. Materials that will be beneficially
reused and that receive a BUD designation are not under the jurisdiction of Part 360 Solid
Waste Management facilities regulations.

F. FTA AND PANYNJ CONTACTS

For further information regarding this document, please contact:

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 Program
Port Authority of New York and New Jersey
115 Broadway, 10th Floor
New York, NY 10006
212-435-5599
www.panynj.gov/pathrestoration

*
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Chapter 19:	 Public Comments on the DEIS and Responses

A. INTRODUCTION

This chapter summarizes and responds to all substantive comments on the Draft Environmental
Impact Statement (DEIS). The public comment period for the DEIS began on June 4, 2004 with
the publication of a Notice of Availability in the Federal Register. The U.S. Department of
Transportation, Federal Transit Administration (FTA) and the Port Authority of New York and
New Jersey (PANYNJ) held public hearings on the DEIS on June 22, 2004 in Jersey City, New
Jersey and on June 23, 2004 in New York City, New York. The public comment period closed
on July 21, 2004 although comments received through the publication of this Final EIS (EElS)
have been incorporated herewith.

Hard copies and/or CD-ROM copies of the DEIS were circulated to involved and interested
agencies, community and civic groups, elected officials, local property owners and residents,
and other interested parties. In addition, more than 400 letters were mailed to advertise the
availability of the DEIS. The DEIS was posted to PANYNJ's website and copies were made
available at a total of seven (7) libraries in Manhattan and New Jersey.

A flyer and newsletter advertising the public hearings was sent to the 800 persons on the
project's mailing list. The public hearings were also advertised in nine (9) local newspapers
including The New York Times, The Battery Park City Broadsheet, El Nuevo Hudson, and The
Star Ledger beginning on June 2, 2004. The PANYNJ and its consultants conducted a mobile
information center at the temporary WTC PATH station to distribute over 7,000 flyers
advertising the public hearings, and PANYNJ posted notices on PATHVision and in PATH
stations.

This chapter identifies the organizations and individuals who commented on the DEIS, then
summarizes and responds to their comments. The comments have been organized according to
the pertinent subject area with the DEIS. Where comments did not specifically pertain to the
scope of the Permanent WTC PATH Terminal, they have been grouped as "Other." All
commenters are noted but individual comments have been consolidated where appropriate. The
transcripts of the public hearing and all written comments have been included in Appendix El of
this document. Where revisions to this document have been made to address specific public
comments as well as new or refined information about the project, text has been double-
underlined in this Final Environmental Impact Statement (FEIS).

B. LIST OF COMMENTERS

A total of 41 parties commented on the DEIS. Fifteen parties spoke at the public hearings for the
DETS. The remaining comments were mailed, c-mailed, or faxed to PANYNJ during the public
comment period. The following is a list of the commenters, their affiliation, and the date and
method in which their comments were received.

Adler, Steve. Speaker at public hearing dated June 23, 2004.
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• Anonymous 1. Facsimile dated June 16, 2004.

• Ayer, Sarah M, AT&T. Letter dated July 21, 2004.

• Bachmorc, John, Verizon Communications, Inc. Letter dated July 21, 2004,

• Barzilai, Tal, E-mail dated July 21, 2004.

• Blackman, Laura, Hudson River Park Trust. E-mail dated July 8, 2004.

• Bowen, Douglas John. Speaker at public hearing dated June 22, 2004.

• Butziger, Alexander. E-mail dated July 21, 2004.

• Carey, Timothy S., Battery Park City Authority. Letter dated July 14, 2004.

• Coangelo, Kelly. Speaker at public hearing dated June 23, 2004.

• Epstein, Louis, The World Trade Center Restoration Movement. Speaker at public hearing
dated June 23, 2004 and letter dated July 21, 2004.

• Gardner, Anthony, Coalition of 9/11 Families. Letter dated July 27, 2004. (Comments are
herein noted as Gardner.)

• Gardner, Anthony, Coalition of 9/I1 Families; Fetchel, Mary, Voice of September 11; Sally
Regenhord, Sally, Skyscraper Safety Campaign. Letter dated July 16, 2004. (Comments are
herein noted as Gardner et al.)

• Gaull, Marilyn. E-mail dated July 6, 2004.

• Goetz, Bernard. Speaker at public hearing dated June 23, 2004; written comments dated
June 23, 2004.

• Gorsky, Steven, Barclay's. Written comments dated June 16, 2004.

• Haikalis, George, Regional Rail Working Group. Speaker at public hearing dated June 23,
2004; written comments dated June 23, 2004; e-mail comments dated August 4, 2004.

• Hargrove, Robert W., U.S. Environmental Protection Agency. Letter dated July 21, 2004.

• Hensley, Jen, The Alliance for Downtown New York, Inc. Speaker at public hearing dated
June 23, 2004; written comments dated June 23, 2004.

• Hemric, Benjamin. Letter dated July 20, 2004.

• Jackson, Don, Local Union #3 ifiEW. Written comment sheet dated June 23, 2004.

• Kornfeld Jr., Robert, The Historic Districts Council. Written comments dated July 6, 2004.

• Lachman, Seymour P., New York State Senate District 23. Letter dated July 21, 2004.

• Lictro, John, D. E-mail dated July 20, 2004.

• Love, Bill, Coalition to Save West Street. Letter dated July 5, 2004.

• Lustbader, Ken, Lower Manhattan Emergency Preservation Fund. Speaker at public hearing
dated June 23, 2004; written comments dated June 23, 2004.

• Mason, Alan, Local Union #3 IBEW. Speaker at public hearing dated June 23, 2004.
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• McArdle, Frank, General Contractors Association of New York. Speaker at public hearing
dated June 23, 2004.

• Morrow, Yvonne. Written comments submitted on July 21, 2004.

• O'Shea, James P. Facsimile dated June 28, 2004.

• Olsen, Olaf, Local 14, Union 1456. Speaker at public hearing dated June 23, 2004.

• Orkin, Jenna. Speaker at public hearing dated June 23, 2004.

• Ormsby, Chris, Local Union #3 MEW. Speaker at public hearing dated June 23, 2004.

• Papp Jr., Albert, New Jersey Association of Railroad Passengers. Speaker at public hearing
dated June 23, 2004; e-mail comments dated August 4, 2004.

• Pastemack, Scott. E-mail dated June 21, 2004.

• Sanchis III, Frank E., Municipal Art Society; Breen, Peg, New York Landmarks
Conservancy; Burnham, Bonnie, World Monument Fund; Merritt, Elizabeth, National Trust
for Historic Preservation; 1-leyl, Scott, Preservation League of New York State. Letter dated
July 8, 2004. ((Comments are herein noted as Sanchis III et al 1.)

• Sanchis III, Frank E., Municipal Art Society; Fenollosa, Marilyn, National Trust for Historic
Preservation; Breen, Peg, New York Landmarks Conservancy; Burnham, Bonnie, World
Monument Fund; Merritt, Elizabeth, National Trust for Historic Preservation; Heyl, Scott,
Preservation League of New York State. Letter dated August 2, 2004. ((Comments are
herein noted as Sanchis III et al 2.)

• Scian, Paul. E-mail dated June 21, 2004.

• Stilwell, David A., U.S. Department of the Interior, Fish and Wildlife Service. Letter dated
June 15, 2004.

• Sulphin, Amanda, New York City Landmarks Preservation Commission. Letter dated June
17, 2004.

• Taylor, Willie R., U.S. Department of the Interior. Letter dated July 30, 2004.

• Todorovich, Petra, Regional Plan Association. Speaker at public hearing dated June 23,
2004.

• Yarn, Robert D., Regional Plan Association. Letter dated July 21, 2004.

C. COMMENTS AND RESPONSES

PURPOSE AND NEED

Comment 1: The World Trade Center Transportation Flub will restore long-term access to
Lower Manhattan and connectivity to the New York City subway system,
contributing to the revitalization and economic recovery of Lower Manhattan.
The Santiago Calatrava design of the PATH Station could not be more fitting
for the site of the former World Trade Center, a bird-like, fully functional
structure with movable wings that look ready to soar. The Permanent WTC
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PATH Terminal will be a grand and proper entrance to Lower Manhattan. It will
create countless temporary construction jobs and countless permanent jobs, and
its timely completion will demonstrate America's strength in the wake of
tragedy. (Olsen, Todorovieh, Ormsby, Mason, Hensley, Jackson, Carey)

Response:	 Comment noted.

PROJECT ALTERNATIVES

Comment 2: Since master plan seems to be in flux it may be prudent to wait upon finalization
before building this hub.(O'Shea)

Response: As of September 15, 2003, the Lower Manhattan Development Corporation
(LMDC), PANYNJ, and Studio Daniel Libeskind agreed to a plan for the
programming of commercial, retail, cultural, and transportation spaces within
the WTC site. As the site's owner, PANYNJ continues to be involved as plans
move forward to ensure that the programming of uses on the WTC site can fully
accommodate the spatial and infrastructure needs of the Permanent WTC PATH
Terminal.

Comment 3: The Permanent WTC PATH Terminal needs at least two bathrooms for the
convenience of the public. (Anonymous)

Response: The design of the Terminal's interior facilities will be closely coordinated with
the amenities provided as part of the WTC retail complex. It is anticipated that
adequate restroom facilities will be provided to accommodate both transit
commuters and shoppers who visit the WTC Transportation Hub and its
adjoining retail stores.

Comment 4: Drawings of the Permanent WTC PATH Terminal do not show integration of
the existing subways into a regional subsurface transportation hub. Is the future
integration of the various subway stations and PATH station with subsurface
people movers no longer planned? If so, it would be a tremendous loss to the
rebirth and economic vitality of both downtown and NYC as a whole. (Seian)

Response: Figures 2-4 and 2-5 show the all-weather connections between the Permanent
WTC PATH Terminal and the Dey Street Concourse of MTAINYCT 's Fulton
Street Transit Center (2, 3, 4, 5, A, C, E, J, M, and Z trains); MTA/NYCT's
Cortlandt Street (R and W) station; MTAINYCT's Cortlandt Street (1 and 9)
station; and MTAJNYCT's World Trade Center (E) station. The Terminal also
provides a connection to the trans-Hudson ferry terminal at Battery Park City. A
multi-agency feasibility study completed in May 2004 identified two alignments
for a possible Jamaica-JFK-Lower Manhattan transit route. The terminals of
these proposed alignments were proximate to the Permanent WTC PATH
Terminal. However, future planning and design efforts will refine these initial
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concepts and could result in a new terminal location. It is premature to make
specific design commitments for the integration of the Permanent WTC PATH
Terminal and the Jamaica-JFK-Lower Manhattan Terminal; however, PANYNJ
will coordinate with the other sponsors of the Jamaica-JFK-Lower Manhattan
project as its future planning and design efforts move forward. Overall, the
PATH Terminal will improve connectivity and wayfinding for the various
transit services in the vicinity of the WTC site and Lower Manhattan in general.

Comment 5: It is imperative that the new station avoid hidden spaces, narrow corridors, steep
stairwells, low ceilings and poor ventilation, all mistakes of the pre-September
11, 2001 PATFI Terminal—the past station that we now have an opportunity to
correct. (Todorovich)

Response: The preliminary design of the Preferred Alternative calls for the use of natural
light on all levels, for the use of modem heating, ventilation, and air
conditioning systems, and for the creation of well lit, visually-appealing
pedestrian corridors that provide for safe and convenient circulation throughout
the complex.

Comment 6: The design is too costly at $2 Billion. (Butziger; Epstein; O'Shea; Barzilai)

Response: In addition to the elements of the Permanent WTC PATH Terminal, such as
tracks, platforms, mezzanine, concourses, and the Terminal Hall, the Preferred
Alternative includes site preparation and repair work that is needed to support
the WTC site's overall redevelopment. This includes repairs to portions of the
WTC bathtub walls and portions of the demolition within the eastern portion of
the WTC site. ETA and PANYNJ may fund these elements as part of the
Permanent WTC PATH Terminal project.

Comment 7: The Libeskind plan will make the station nearly impossible to use. (Barzilai)

Response: PTA, PANYNJ, MTA, and the project's design team have been coordinating to
develop a Terminal plan that will provide for easy navigation by its users. This
plan has been closely coordinated with master planning for the WTC site and
will result in the creation of an east-west concourse between the World
Financial Center and the Dey Street concourse of the Fulton Street Transit
Center and a north-south concourse between the World Trade Center (B)
subway station and the southeast quadrant of the WTC site. The east-west and
north-south concourses will cross within the transit hail. The concourses will
have visual access to the outdoors to help guide pedestrians as they travel
through the complex, and wayfinding signage will be provided throughout the
complex.

Although being planned separately, the Permanent WTC PATFI Terminal
elements have been and will continue to be well coordinated with the WTC
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Memorial and Redevelopment Plan to ensure easy access to the memorial,
cultural centers, offices buildings, and retail that will be constructed on the
WTC site. The concourses of the Terminal will provide sub-grade access to
most of the uses planned for the site.

In addition, elements of the Permanent WTC PATH Terminal and the WTC
Memorial and Redevelopment Plan will provide superior above grade access to
PATH as compared to the pre-September 11, 2001 condition. The newly
constructed transit hall in combination with the newly constructed Fulton and
Greenwich Streets through the WTC site will provide much better visual and
physical access to PATH and MTA/NYCT subway stations than the plaza level
of the pre-September 11, 2001 WTC complex.

Comment 8: A location to the east of the planned Terminal in the original location of the
Hudson Terminal would have greater connectivity to financial district, Fulton
Street Transit Center, and transfer point to N and R subway line. (Epstein,
O'Shea)

Response: As described in Chapter 2, "Project Alternatives," of the DEIS, the
reconstruction of a Terminal immediately west of Church Street would be
physically closer to MTAINYCT"s Cortland Street (R and W) station and the
Financial District. However, given the depth of the PATH platform level, a
terminal at this location would require a less favorable pattern of vertical
circulation as compared to the Preferred Alternative. Under the Preferred
Alternative, patrons ascend toward street-level in their direction of travel. Thus,
although the platforms are physically further from the Corlandt Street subway
station and the Financial District, the ascension from platform level will be
similar.

Comment 9: The Hudson River Park Trust requests to be included in any discussions
involving the exact placement/location of pedestrian bridges, escalators and/or
staircases adjacent to the Hudson River Park, which includes the bikeway west
of Route 9A. (Blackman)

Response: The pedestrian bridge over Route 9A was studied as an option to a subgrade
concourse. However, subsequent to the publication of the DEIS, PANYNJ has
selected the sub-grade concourse as a component of the Preferred Alternative.
However, PANYNJ will coordinate the location of the future entrance to the
concourse with affected property owners including Brookfield Properties, the
Battery Park City Authority, Hudson River Park Trust, and the New York State
Department of Transportation (NYSDOT).

Comment 10: The success of Lower Manhattan's revitalization will depend greatly on the
quality of the pedestrian experience at street level; therefore, PANYNJ should
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pay great attention to the design of the public places surrounding the PATH
pavilion as well as the public spaces throughout the WTC site. (Todorovich)

Response: PANYNJ and LMDC have been coordinating to develop design guidelines for
the buildings and open space planned for the WTC site, including the Permanent
WTC PATH Terminal. The approved Master Plan for the WTC site includes
more than 7 acres of new open space as well as a streetscape plan for the
extension of Fulton and Greenwich Streets. The proposed plaza adjacent to the
Preferred Alternative's transit hall will comply with the design standards set
forth for the open space contained in the approved Master Plan.

Comment 11: The Permanent WTC PATH Terminal is supposed to be a full-service hub, but
on the proposed site plan both Church and Fulton streets are narrow without
room for bus parking. Site plan changes should be implemented that widen
Fulton and Church streets to provide adequate room for bus parking. (Goetz)

Response: The dimension of Church Street is not being changed as part of the World Trade
Center Memorial and Redevelopment Plan or Permanent WTC PATH Terminal
projects. Although not a part of the Permanent WTC PATH Terminal project,
Fulton Street is being proposed as a new 30-foot, two-way roadway that adheres
to the street grid east of Church Street. It is anticipated that buses will continue
to operate along Church Street; however, at this time, a formal plan for routes
along Fulton Street has not been decided.

Comment 12: The Permanent W1'C PATH Terminal would be more environmentally
appropriate if it did not seek to accommodate the Daniel Libeskind site plan. A
new transportation system should be with the aim of furthering the
"devehicularization" of Lower Manhattan, not opening more streets. Scrapping
the official plan in favor of one centered on fewer taller buildings which would
have their construction impact more localized and more in the spirit of what was
destroyed in 2001 would he more appropriate. A more understated and
physically responsible terminal would free valuable public resources for better
use of the site. (Butziger; Epstein; Lictro)

Response: The scope of this environmental review process does not include the
programming of streets and buildings within the WTC site. The plan for the
Permanent WTC PATH Terminal incorporates pedestrian connections that will
not only serve PATFI users but will also provide access to, from, and within the
WTC site for residents, workers, and visitors. The creation of a grand
transportation hall will provide for a highly visible gateway to a revitalized
Lower Manhattan.

Comment 13: The alternative with the Liberty Plaza connection is desirable. Prior to
September 11, 2001, more than 40 percent of PATH users exited the WTC site
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at the southeast corner, resulting in traffic and pedestrian congestion during rush
hours. (Coangelo; Morrow)

Response: Although it is projected that 40 percent of the future PATH users will exit the
Terminal in the direction of the Financial District, the Terminal with a Liberty
Plaza Connection has not been selected as the Preferred Alternative for the
Permanent WTC PATH Terminal. During and after the public comment period
on the DEIS, FTA and PANYNJ considered local government and community
concerns that the Liberty Plaza Connection would detract from the street-life
and retail vitality of Lower Manhattan. Furthermore, the 'Terminal with a
Liberty Plaza Connection was anticipated to result in higher or more intense air
quality, noise, and vibration impacts during the construction period than the
Preferred Alternative. Although additional pedestrian mitigation will be required
with the Preferred Alternative, it has been determined to have greater short-term
benefits to the community than the Terminal with a Liberty Plaza Connection
Alternative.

Comment 14: While the EIS has demonstrated poor pedestrian levels of service at Church and
Liberty streets without the Liberty Plaza Connection, the proposed mitigation
measures of widening sidewalks and crosswalks are, in fact, extremely
desirable. The Liberty Plaza connection if built would undermine the viability of
street level retail. The Liberty Plaza connection would also require the
appropriation of public open space in Liberty Plaza and would cost $81 million,
which is not justified by its relatively slim benefit. (Todorovich)

Response: FTA and PANYNJ propose a Terminal without a Liberty Plaza Connection
Alternative for the Permanent WTC PATH Terminal based on comments
received during the public review of the DEIS. The selection of this alternative
considered all of the issues raised by the above comment.

Comment 15: The No Build Alternative does not restore the capacity that existed previously
nor does it enhance service to New Jersey. (McArdle)

Response:	 Comment noted.

Comment 16: The description of the No Action Alternative states that the temporary station
would remain in operation until 1) its operation would be precluded by elements
of the WTC Memorial and Redevelopment Plan, 2) it cannot safely
accommodate passenger demand, or 3) its exceed its useful life. Since the
LMDC has not yet completed detailed design, FTA should coordinate to ensure
that their design leaves the option for future improvements to the temporary
facility as to not limit alternatives for the Permanent WTC PATH Terminal.
(Gardner)
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Response: The No Action Alternative was prepared assuming the implementation of the
September 15, 2003 master plan for the WTC site. The master plan has
programmed spaces for the site, including the memorial and a PATH Terminal.
As an independent action, this Environmental Impact Statement must consider
the other proposed uses of the WTC site as part of the "Future Common to All
Alternatives" for a Permanent WTC PATH Terminal. As such, the memorial is
considered as part of the background condition in the location and configuration
proposed in the September 15, 2003 Master Plan. The current, temporary PATH
facility was constructed prior to the implementation of the master plan, and it
cannot accommodate construction above its mezzanine level. Furthermore, the
current alignment and configuration of PATH tracks and other PATH
infrastructure within the west bathtub limits the placement of the memorial and
memorial-related uses. Thus, certain elements of the temporary station must be
removed or altered to successfully accommodate all of the uses intended for the
WTC site as part of its approved Master Plan.

Comment 17: The EIS should reconsider a proposal to construct a physical track connection
between PATH and the New York City Transit (MTAINYCT) No. 6 Lexington
Avenue subway line. This would require that PANYNJ and MTAINYCT build a
track, 3,000 feet in length, between the now refurbished PATH line and the No.
6 local subway in concert with the rebuilding of the World Trade Center site.
Despite the comments expressed in the DEIS and correspondence with
PANYNJ, we believe that construction of either a track connection or an across
the platform transfer be named a viable option to enhance Trans-Hudson
mobility and provide new transportation pathways to the residents of both New
Jersey and New York. (Papp, Jr., Haikalis, Bowen)

Response: As described in Chapter 2, "Project Alternatives," and in Appendix FT-I,
"Response to Comments on the Draft Scope," the proposed direct track
connection between PATH and MTAJNYCT's 6 subway line (Lexington
Avenue Local) was eliminated from further consideration following scoping for
the Permanent WTC PATH Terminal. The decision to eliminate this alternative
was based on its cost, its engineering feasibility, and on its potential
construction-period and long-term effects to the environment. Furthermore, a
planned connection between PATH and the Dey Street concourse of the Fulton
Street Transit Center will allow for a transfer between PATH and
MTAINYCT's 4 and 5 subway lines, which provide express service along
Lexington Avenue to Manhattan's cast side, and the recently approved Second
Avenue Subway would also link between Lower Manhattan and the Upper East
Side.

Comment 18: FTA, PANYNJ, and the other Lower Manhattan project sponsors should
establish a coordinated planning approach to the World Trade Center Memorial
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and Redevelopment Plan, the Route 9A Project, the Permanent WTC PATH
Terminal, and the Fulton Street Transit Center. (Ayer; Carey)

Response: While planning for their independent projects, PANYNJ, MTA, LMDC, and
NYSDOT have been continuously coordinating project designs, construction,
and environmental review. For the Permanent WTC PATH Terminal, this
coordination has led to modifications in the design and location of the
Terminal's ventilation structures; accommodations within the concourse level to
address modifications in the WTC Master Plan; a coordinated approach to
design guidelines for the Terminal and the FSTC's Dey Street Concourse; a
coordinated Determination of National-Register eligibility for the WTC site; and
a coordinated set of Environmental Performance Commitments and refined
mitigation measures. This coordinated planning will continue throughout design
and construction of the Preferred Alternative via mediums such as the Lower
Manhattan Construction Coordination Group and the Lower Manhattan
Construction Command Center.

Comment 19: The DEIS does not seem to explain why a more permanent version of the
current temporary terminal, one that would be in essence an upgrade of the pre-
September 11, 2001 terminal concept but would fit into the present day plans for
the site, was not analyzed for its environmental impacts and used as a point of
comparison with the proposed action. (Flemric, Gardner, Komfeld)

Response: Chapter 1, "Purpose and Need," describes various deficiencies of the temporary
WTC PATFI station over the long-term. The Permanent WTC PATH Terminal
will reuse elements of the temporary station, where possible. However, the
station would not allow for development above, as is planned for the WTC
Memorial and Redevelopment Plan nor would it provide for sufficient access
and egress points to meet growth. Furthermore, the temporary station would not
allow for 10-car service on PATH's Newark-WTC Line nor sufficient platform
capacity as planned to meet ridership growth. Thus, an expanded facility is
needed to ensure the long-term accessibility and viability of PATH service to
Lower Manhattan.

Comment 20: The DEIS does not evaluate the many feasible and constructible design
alternatives that would result in the avoidance or reduction of effects to historic
properties. The evaluation of alternatives to avoid or minimize Project impacts
to the E-train passageway is an excellent example of alternatives that should be
considered in regard to other historically significant features on the WTC site,
notably the tower footprints. (Gardner, Sanchis 111 et at 2)

Response: The EIS considers alternatives for a Permanent WTC PATH Terminal and their
potential effects. Design modifications have been proposed as part of the
project's Section 106 consultation process. These modifications have been
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implemented through the Project's Memorandum of Agreement and have been
incorporated into the Preferred Alternative presented in this EElS.

Comment 21: The DEIS should have considered an alternative that would not include a fourth
platform. The DEIS should examine the degree to which this relatively modest
increase in peak hour ridership can be accommodated through improved
signalization, use of 10-car PATH trains,trains, lengthening of platforms beyond pre-
September 11, 2001 lengths, widening of platforms beyond pre-September 11,
2001 widths, and an increase in the size, number, and capacity of vertical
elements beyond pre September 11, 2001 levels. These measures could preclude
the need for a fourth PATH platform, which would reduce the project's effects
on the Tower footprints. (Gardner, Epstein, O'Shea)

Response: The Preferred Alternative is being planned to support the PATH's system-wide
improvements, 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. This configuration was selected after a
careful consideration of several track and platform layouts as detailed in
Appendix C of this FEIS.

PATH will implement improvements to increase capacity on trains operating
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-ear
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 boarding/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 expected 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 headways on its Newark-WTC Line
and 4-minute headways on its Hoboken-WTC Line during portions of the peak
hour, Communication-Based Train Control (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 PAT!-! system, to meet or exceed ridership
demand and provide 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.
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PATH must plan for failure management to maintain reliable, on-time peak
period service. Because the WTC is a terminal station, trains dwell for short
periods to maintain the operating schedule. Thus, to maintain the headway 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 storage 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.

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 Alvl 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 passengers 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 fully within 70 to 80 percent of
the scheduled headway.

The proposed frequency of Newark-WTC Line service requires 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
I-Ioboken-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.
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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 10,385 square feet would be required for
the Hoboken-WTC service. However, accounting for the unusable areas of the
platform (e.g., spaces occupied by escalators and elevators and the safety buffer
along the platform edge), the Terminal's platforms would each provide for an
effective area of 10,416 square feet. Thus, a single platform would be adequate
for the Floboken-WTC Line but more than one platform would be needed for
Newark-WTC Line.

In order to maintain temporary PATH service during construction of the
Preferred Alternative, PANYNJ would not relocate the existing PATH tracks.
As such, Platform A cannot be widened beyond its current configuration, 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 alignment, which is adequate to meet PATH's
operating requirements.

Comment 22: PANYNJ should not exclude other alternatives such as platforming on a higher
level or east of the slurry wall, based on a subjective judgment on cost, or
because it would necessitate design modifications. (Komfeld)

Response: Platforming at a higher level is not feasible within the WTC "Bathtub" since
there would not be sufficient space between the projections of the Hudson River
tunnels and the Terminal to achieve PATH's design guidelines for grade and
curvature.

As described in Chapter 2, "Project Alternatives," PANYNJ explore four
alternative locations for the Permanent WTC PATH Terminal: Location 1, WTC
"Bathtub"; Location 2, Church Street; Location 3, Broadway-Nassau; and,
Location 4, Vesey Street. Locations 3 and 4 were determined to be flawed since
they would fully disrupt temporary PATH service during construction.
Furthermore, Location 3 would not meet the operational requirements for
PATH. Locations I and 2 were evaluated more closely. Location 1 was
considered advantageous for constructability, cost, and customer wayfinding,
but it would result in a headhouse within the planned WTC Memorial zone.
Location 2 would maximize train operations and would not require a headhouse
within the Memorial zone, but it would have an inconvenient means of vertical
circulation, would require the reprogramming of uses on the WTC site, and may
have resulted in adverse contextual effects on the planned Memorial.

PANYNJ considered the advantages of Locations 1 and 2 and developed a
"hybrid" alternative. The "hybrid" alternative combines the subgrade platform
and mezzanine levels within the WTC bathtub with an above-grade headhouse
east of MTA/NYCT's 1 and 9 subway line. It provides for the constructability,
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cost, and wayfinding benefits of Location 1 without a headhouse in the
Memorial zone. Because the platform and mezzanine levels would be located
within the WTC bathtub, subgade levels east of MTAINYCT's 1 and 9 line
would be available for building services. This would eliminate the adverse
contextual impacts to the Memorial zone that may have occurred with Location
2. PANYNJ advanced the "hybrid" alternative for detailed study in the Project's
Draft and Final EIS.

Comment 23: PANYNJ should seriously consider a pedestrian bridge over West Street as an
additional means to provide all-weather access between the World Financial
Center and the Permanent WTC PATH Terminal. The bridge would supplement
the proposed Route 9A connection. (Love)

Response: As described in Chapter 2, "Project Alternatives," a pedestrian bridge would not
have the same level of customer convenience as a subgrade concourse since
additional vertical moves would be required to travel between PATH and the
WFC and Battery Park City. Furthermore, the subgrade concourse could folly
accommodate the anticipated demand; thus, additional access across Route 9A
is not considered necessary as part of the Preferred Alternative.

Comment 24: The DEIS discards Location 1, WTC "Bathtub", in favor of the Terminal with
Liberty Plaza Connection ("Hybrid")Alternative despite the fact that the latter
would be more expensive, require a longer construction duration, would have
more below-grade infrastructure in the WTC bathtub, and would not allow for
as much commercial development on the WTC site. The Location I alternative,
which would not impinge upon the footprint of One World Trade Center is
clearly "feasible" and should be considered as part of the DEIS. (Gardner)

Response: Location 1 would not meet the Purpose and Need of this project since 1) it
would have 3 platforms and 5 tracks, which would not be adequate to serve
future ridership on the PATH system and 2) its above-grade structures would be
located west of Greenwich Street within the memorial zone, which is
inconsistent with the WTC Memorial and Redevelopment Plan. As defined in
Chapter 1, "Purpose and Need," the Preferred Alternative must meet the
project's purpose and need. Specifically, Location I would not meet the
following objectives:: Provide for additional capacity to support ridership
growth; improve street-level visibility and access; construct a facility that is
coordinated with the master plan for the WTC site; provide for connections to
future WTC buildings and facilities, including the memorial; and coordinate
PATH facilities with other sub-grade uses on the WTC site.

Comment 25: The encroachment of the upper level of the PATH station over the footprints
and the potential of a support column within the footprints is not acceptable.
(Komfeld)
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Response: As stated in the executed Memorandum of Agreement for the Permanent WTC
PATH Terminal, 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. This corridor would be 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 mezzanine level would be fully supported by the platform level below. As
stated in the executed Memorandum of Agreement, the total extent of the North
Tower footprint at this 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 footprint to be
permanently occupied by the mezzanine will be approximately 21,615 square
feet currently occupied by the WTC PATH facility, plus an additional 2,000
square feet required by the Project, and will not exceed 53 percent of the South
Tower footprint area.

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.

In addition, up to 4 column bases in the North Tower could be temporarily
removed to install the foundation for the Terminal's support column. 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.

CONSTRUCTION METHODS AND MATERIALS

Comment 26: The construction of the Permanent WTC PATH Terminal should be coordinated
by the forthcoming Lower Manhattan Construction Command Center. It is
critical that issues such as worker transportation to and from the construction
site, permitting, movement of materials and other logistical concerns be
coordinated with the many other development projects happening in Lower
Manhattan at the same time. (Hensley; Morrow)

Response: As part of the Lower Manhattan Construction Coordination Group, PANYNJ is
working closely with the other Lower Manhattan Recovery Project sponsors to
develop coordinated plans for individual project construction. The construction
of the Permanent WTC PATH Terminal will be undertaken according to the
coordinated efforts of the Lower Manhattan Construction Coordination Group
and under the direction of a Lower Manhattan Construction Command Center.
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(Refer to Chapter 3, "Construction Methods and Materials," for a description of
the Lower Manhattan Construction Coordination Group and the Lower
Manhattan Construction Command Center.)

Comment 27: Construction of the Permanent WTC PATH Terminal should occur with
minimum disruption to existing PATH service, particularly during the weekday
rush hours. (Hensley)

Response: PANYNJ has made provisions to allow for the uninterrupted operation of
temporary PATH service during peak periods while the Permanent WTC PATH
Terminal is under construction.

Comment 28: PANYNJ and the other Lower Manhattan project sponsors should work with the
construction community to develop and implement noise plans and other
protocols that will allow construction to move forward in an environmentally
sound fashion. (McArdle)

Response: As part of the Lower Manhattan Construction Coordination Group, PANYNJ is
and will continue to work closely with the other Lower Manhattan Recovery
Project sponsors to develop coordinated noise monitoring and mitigation plans
to alleviate potential impacts during the Preferred Alternative's construction.

To mitigate the Preferred Alternative ' s construction period noise impacts,
PANYNJ would require contractors to use specific equipment during phases of
construction to reduce noise levels below the FTA impact criteria. During the
permanent track, platform, and mezzanine construction contractors would be
required to use Impact wrenches with noise emission level of 82 dBA at 50 ft'
and mufflers on pavement breaker cylinder. During the construction of the east-
west concourse, contractors would be required to place drill inside acoustical
enclosure. Although not required for the Preferred Alternative, PANYNJ is
coordinating with the other Lower Manhattan Recovery Project sponsors to
explore additional construction noise mitigation measures. These include:

• The use of acoustic barriers and walled enclosures around certain
construction activities. Noise tents/enclosures could be used around workers
using jackhammers. A temporary noise barrier of 20 feet in height could be
installed along the fence line/property line of the Project Site to reduce noise
levels. In addition, temporary barriers, such as wood panels on top of Jersey
barriers could be positioned adjacent to and moved along slurry wall and
other construction operations, etc.

• The placement of construction equipment in shielded locations, such as
below grade in the Project Site, if possible.

• The installation of silencers on jackhammers, air compressors, generators,
light plants and cranes to reduce noise levels at specific locations (e.g.,
adjacent to existing residential uses).
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• The use of electrically operated equipment, rather than combustion
equipment, wherever possible.

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

• The use of drive-through street-level truck enclosures for truck loading and
unloading.

• The use of sheds/enclosures at concrete pump sites during concrete truck
unloading, and the placement of most loading/unloading inside the bathtub
and away from street level noise receptors, if possible.

• The placement of most loading/unloading inside the bathtub and away from
noise receptors located at street level.

• The designation of central areas for noisy activities, such as cutting steel or
wood or use of noisy equipment such as impact wrenches. When feasible,
use of pre-cut, pre-fabricated, or modular construction materials that
minimize need for on-site fabrication or cutting methods.

Construction specifications will be developed for the project in coordination
with the Lower Manhattan Construction Coordination Group and the Lower
Manhattan Construction Command Center that will include the protocols
required for site contractors. As per the Executive Order forming the Lower
Manhattan Construction Command Center, this process will include
consultation with and input from the construction community.

Comment 29: PANYNI should strengthen the Environmental Performance Commitments to
mitigate air pollution, noise and vibration during construction. (Todorovich)

Response: As described in Chapter 9, "Air Quality" and Chapter 10, "Noise and
Vibration," PANYNJ has committed to additional measures beyond the
Environmental Performance Commitments to avoid, minimize, or mitigate the
potential construction-period impacts of the Preferred Alternative.

To reduce potential air quality emissions during construction: PANYNJ would
implement mitigation as follows:

PANYNJ would implement the following mitigation measures to reduce
project-generated emissions during the construction period. These measures
include those previously identified as EPCs.

• Ultra Low Sulfur Diesel Fuel (ULSD): As described in the EPCs, PANYNJ
would require that contractors use ULSD for all non-road vehicles that
operate with diesel engines.

• Electrification: PANYNJ or its contractor would develop a plan, in
consultation with Con Ed, as appropriate, to disperse grid power throughout
the contraction zone for the Preferred Alternative. In its contract documents,
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PANYNJ would require all contractors and subcontractors to use
electrically powered equipment for air compressors, pumps, mixing,
desanding and grout plants, welding machines, and any other diesel
powered equipment that can be replaced with an electrically powered
version. However, this does not apply to the east-west pedestrian concourse
beneath Route 9A if the concourse is built by NYSDOT, since NYSDOT
has not yet finalized what level of electrification would be possible for its
projects. Given current conditions, it is expected that at lest 50 percent of
the air compressors, pumps, mixing, desanding and grout plants, welding
machines, and other diesel powered equipment that can be replaced with an
electrically powered version would operate on electric power sources.

• Tailpipe Reduction Measures: In its contract documents, PANYNJ would
require the use of Diesel Particle Filters (DPFs) or other measures with
equivalent Particulate Matter (PM) removal efficiency for all nonroad diesel
engines of 50 horsepower or greater wherever the implementation of such a
device is feasible. However, there may be cases where DPFs would not be
feasible for safety considerations, mechanical reasons, or where the
technology would not function properly. In such cases, the constructor
would submit a request for an exception for review and approval by
PANYNJ prior to implementation, and in these cases, Diesel Oxidation
Catalysts (D005) may be used. Only in cases where, for technical reasons,
neither DPFs or DOCs can be used effectively, and where the operation
cannot be performed by another engine or other means, would the use of
diesel engines greater than 50 horsepower be allowed without tailpipe
reduction measures, subject to the above-described approval process.

• Newer Engines: In its contract documents, PANYNJ would require the use
of post-1995 fuel injection engines, which meet the Tier II engine emissions
standards, as defined in Title 40, Part 89.112. Exceptions will be made only
for specific engines that are not yet commercially available as Tier II, and
where the task cannot be reasonably accomplished using alternative engines
or means which do comply with these demands. In such cases, the
contractor would submit a request for an exception for review and approval
by PANYNJ prior to implementation.

• Diesel Emission Mitigation (DEM) Plan: PANYNJ would require
contractors to prepare a DEM Plan that shall address the control of
emissions from all engines and vehicles including those that are not
equipped with emission control devices. As described in the EPCs, the
DEM Plan would limit idling times on diesel powered engines to 3 minutes
and would require that contractors locate diesel powered engines away from
fresh air intakes.

• Dust Control Plan: As described in the EPCs, PANYNJ would require
contractors to submit a Dust Control Plan. Among other things, the plan
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would contain protocols and procedures for the spraying of dust piles,
containment of fugitive dust, and appropriate adjustment measures to
accommodate changes in meteorological conditions.

• Verification: The effectiveness of measures to reduce construction period
emissions depends on compliance. To that end, verification procedures
would be implemented through construction specifications and contract
documents. PANYNJ would verify mitigation and would identify
opportunities to expand its implementation as part of its ongoing oversight
and auditing of the Project's construction. Furthermore, verification
procedures would be implemented in accordance with decisions of the
Lower Manhattan Construction Command Center, including procedures for
reporting updates to the public.

• Other Emissions Reduction Technologies: PANYNJ is and will continue to
investigate additional means (e.g., fuel emulsions) to reduce NOx (NO and
NO2) emissions, but it is not yet known whether these measures would
reduce the effectiveness of the above described mitigation. Therefore,
specific means to further reduce NOx have not been identified in the
mitigation plan for the Preferred Alternative at this time. If this investigation
results in additional means to reduce NOx without jeopardizing the PM
reducction measures and if other constraints such as technological
availability are resolved, then PANYNJ would implement these additional
mitigation techniques, as appropriate.

In addition to the noise mitigation measures identified in the above response to
Comment 28, PANYNJ would require contractors to use specific equipment
during phases of construction to reduce noise levels below the FTA impact
criteria. During the permanent track, platform, and mezzanine construction
contractors would be required to use Impact wrenches with noise emission level
of 82 dBA at 50 ft2 and mufflers on pavement breakers-+. During the
construction of the east-west concourse, contractors would be required to place
drill inside acoustical enclosure.

Per the stipulations of the executed Memorandum of Agreement for the
Permanent WTC PATH Terminal, PANYNJ would prepare a Construction
Protection Plan (CPP) for historic structures within 90 feet of the construction
zone 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 resulting from adjacent
construction.

The CPP would describe in detail the construction procedures of the Preferred
Alternative, as 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
properties, establish protection procedures, establish a monitoring program to
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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
Engineer of PANYNJ to issue "stop work" orders to prevent any unanticipated
damage to historic properties, and any recommencement of work shall only be
permitted at such time that the Chief Engineer and historical architect have
assurance that the appropriate modifications have been made to the construction
technique to assure that no damage would occur to historic properties.

Comment 30: PANYNJ needs to ensure the implementation of the aggressive Environmental
Performance Commitments established in the DEIS. (Carey)

Response: As described in Chapter 5, "Socioeconomic Conditions," Chapter 6, "Cultural
Resources," Chapter 8, "Transportation," Chapter 9, "Air Quality," and Chapter
10, "Noise and Vibration," PANYNJ has committed to measures that would
implement the EPCs. As appropriate, PANYNJ's implementation plans for the
EPCs would be coordinated with the Lower Manhattan Construction Command
Center.

Comment 31: As part its Environmental Performance Commitments, PANYNJ should include
the Section 106 Consulting Parties in future discussions regarding potential
impacts to historic resources. (Gardner)

Response: PANYNJ has committed to continued coordination with the Section 106
Consulting Parties per the stipulations of the executed MCA. The EPCs were
intended primarily to protect access to cultural resources throughout the
construction process. This will likely be coordinated through the LMCCC,
which will provide for a public outreach officer to communicate with the local
community and all other interested groups, including the Section 106 Consulting
Parties.

LAND USE, NEIGHBORHOOD CHARACTER, AND PUBLIC POLICY

Comment 32: The DEIS should have examined how the occupation of a portion of the WTC
site by the Terminal building limits the ability to develop the maximum
commercial floor area on the WTC site. (Hemric)

Response:	 PANYNJ previously reviewed schemes for the development of a Permanent
WTC PATH Terminal within the envelope of an office tower on the WTC site
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or as part of a museum or cultural facility. However, consistent with the goals
and objectives of this project, PANYNJ felt that the new terminal should have a
visible, street-level presence to create a transportation gateway to Lower
Manhattan. Thus, through a public planning process, PANYNJ and LMDC
opted for a plan that would result in a separate PATH Terminal building and
five office towers on the WTC site.

Comment 33: The DEIS did not examine how the Terminal building's lack of exterior street-
level retail would negatively affect street life in the area (Hemric)

Response: Although the Terminal will have access to the street-level retail being planned
as part of the WTC Memorial and Redevelopment Plan, street-level commercial
space will not exist within the Terminal building itself. However, street-level
retail will be located within the buildings immediately north and south of the
Terminal. The area surrounding the Terminal building will be open space with
amenities to serve the public. It is envisioned that the combination of street-level
retail to the north and south of the Terminal and the plaza that will surround the
Terminal building will create an active street life with functions that serve more
than just retail.

Comment 34: The Permanent WTC PATH Terminal is primarily an underground
infrastructure when complete and should not interfere with surface recreation
such as park land, except at access or egress portals. For these locations, it
would be appropriate to consider safety and resource loss mitigation during
construction. (Taylor)

Response: The Preferred Alternative would not occupy public park land. The proposed
headhouse adjacent to the Winter Garden would occupy private open space, and
the location and construction of this headhouse is being coordinated with the
property owner. The Project's Maintenance and Protection of Traffic (IvIPT)
Plan will address pedestrian safety and access during the construction period.

Comment 35: The retail plan for the Terminal should complement the other retail components
on the World Trade Center site and in the surrounding areas. Lower Manhattan
should have a complete retail complex with shops and restaurants that serve the
worker and residential populations Downtown, as well as commuters and the
many visitors that will come to use the cultural and memorial spaces on the site
and other attractions throughout the neighboring community. (Henslcy)

Response: The Permanent WTC PATH Terminal, itself, will only include approximately
5,000 square feet of retail on its mezzanine level. This retail will cater to PATH
users with services such as newsstands, sundries, and other convenience goods.
The larger retail complex planned as part of the WTC Memorial and
Redevelopment Plan will be closely coordinated with the Terminal's spaces to
provide both above-grade and sub-grade access between the Terminal, its
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concourses, office and cultural institutions on the WTC site, and the site's retail
stores and restaurants.

SOCIOECONOMIC CONDITIONS

Comment 36: The DEIS should include an examination of "spontaneous", market-driven
revitalization in Lower Manhattan and used that analysis to determine if an
enlarged or enhanced PATH Terminal would be necessary. (Hemric)

Response: The DEIS applies an approach consistent with methodologies used for the
environmental assessment of public and private projects in New York City. This
approach develops a future population and employment projection based on a
general background growth rate as well as any reasonably foreseeable
residential and commercial development projects within the land use study area.
The projections presented in the DEIS were based on land use projections
prepared by the MTA on behalf of the Lower Manhattan Project Sponsors, and
these projections have been used consistently in the environmental documents
prepared for the Recovery Projects.

CULTURAL RESOURCES

Comment 37: ETA did not begin its Section 106 process in September 2003 concurrent with
seeping for the Permanent WTC PATFI Terminal project as stated in the DEIS.
The first step in the Section 106 process is the identification of Section 106
Consulting Parties and the definition of an Area of Potential Effect. Section 106
Consulting Parties were not defined until January of 2004 and the APE was not
defined until March 2004. (Gardner)

Response; ETA published its intent to prepare an EIS pursuant to the National
Environmental Protection Act, Section 106 of the National Historic Preservation
Act, and Section 4(f) of the U.S. Department of Transportation Act in its Notice
of Intent, which was published in the Federal Register on September 26, 2003.
The New York State Historic Preservation Officer (SHPO) was advised of the
Notice of Intent and the scoping process for the DEIS at that time. Furthermore,
public scoping meeting notices were sent to the project's mailing list, which
included many of the individuals and organizations that would later serve as
Section 106 consulting parties. ETA and PANYNJ received comments during
scoping regarding potential effects to historic resources, which led to the formal
solicitation of consulting parties pursuant to the preparation of a coordinated
Determination of Eligibility, which began in December 2003.

Comment 38: The DETS does not reference recent geoarehaeological research in Lower
Manhattan that identifies a buried soil horizon. This soil horizon is believed to
extend the length of Lower Manhattan and dates to approximately 2000 Before
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Present. A determination of whether this soil horizon is present or has been
intersection and removed by modem construction is essential to evaluating the
archaeological sensitivity of the project outside the limits of the WTC bathtub.
(Gardner)

Response: According to the geoarcheological report generated for the Worth Street site,
which summarizes the studies conducted for the Foley Square project
(Schuldenrein 2002), the buried soil horizon in question was found only in
discontinuous locations within a geographically circumscribed portion of Lower
Manhattan, bounded roughly by Broadway on the west, Worth Street on the
north, and the Foley Square/Five Points area on the south and east. Furthermore,
the report associates this buried soil horizon with specific geological formations
(such as glacial kames, or low and steep-sided hills), found within the Worth
Street study area vicinity, but not necessarily across all of lower Manhattan.
Although the report claims that this soil horizon might be found throughout
lower Manhattan, there is no evidence presented that confirms its location
beyond the particular sites that were investigated. Last, it should be noted that
although this buried soil horizon was documented at several locations, no
precontact period archaeological resources were found in association with this
soil in any of the samples. Thus, it appears that the possible presence of this soil
horizon within the Project Site cannot necessarily be assumed, nor is there any
evidence to date that confirms the presence of this soil horizon is directly related
to the recovery of precontaet archaeological resources.

The DEIS does specify potential adverse impacts to the Hudson River Bulkhead
and yet underdetermined archaeologically sensitive areas on the eastern portion
of the WTC site. As such, FTA and PANYNJ have developed measures to
mitigate these potential impacts pursuant to Section 106 of the National Historic
Preservation Act.

Comment 39: The DEIS fails to acknowledge that the physical remains of the World Trade
Center, including the truncated box beam column that form the perimeter of the
tower footprints are archaeological resources. Thus, studies presented in
Appendix B are inadequate to make the assumption that the current potential for
archaeological resources on the WTC site is the same as prior to September 11,
2001. (Gardner)

Response: The remaining remnants and structures on the WTC site were evaluated as
historic resources under Section 106 of the National Historic Preservation Act
since these resources are presently unearthed.

Comment 40: The DEIS fails to describe the possibility that remnants of the Tyjger may exist
in the spaces between the cast slurry wall of the WTC "bathtub" and the west
wall of the IRT subway tunnel. (Gardner)
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Response: According to PANYNJ drawings and a field visit, it appears that the slurry wall
abuts the IRT subway wall. Based on documents referenced in PANYNJ"s 2003
Phase 1A reports, the sluny wall was constructed as a solid wall of concrete
which replaced the soil once located there.

Comment 41: It cannot be certain that prior utility and subway construction have fully
disturbed or removed archaeological resources beneath Church Street and
Liberty Plaza. It is recommended that additional research be conducted to
substantiate the DEIS finding regarding archaeological resources in the vicinity
of Church Street and Liberty Plaza Park. (Suphin)

Response: The Preferred Alternative for the Permanent WTC PATH Terminal would not
result in a subgrade concourse beneath Church Street to Liberty Plaza.
Therefore, the project would not disturb any potential, remaining archaeological
resources beneath the roadway or within the Plaza.

Comment 42: The analysis presented in the DEIS assumes that the Coordinated Determination
of Eligibility (March 31, 2004) provides a proper basis for the evaluation of the
project's potential effects on historic resources. The Coordinated Determination
of Eligibility is faulty in many regards, including its failure to properly define
the period of significance, its failure to acknowledge the significance of the site
under more than one National Register eligibility criteria, and its improper
application of the concepts of integrity. The ETA should request a formal
determination from the Keeper of the National Register and that the
Determination of Eligibility is revised appropriately. (Gardner)

Response: ETA does not plan on making such a referral. PTA believes that the Coordinated
Determination of Eligibility provides a proper basis for the Section 106 review
process. ETA and PANYNJ have provided additional information about the
WTC site and the potential impacts of the Preferred Alternative through
meetings and correspondence with the Section 106 consulting parties throughout
the process to develop a Memorandum of Agreement. Therefore, the
recommended mitigation measures were not limited by the Coordinated
Determination of Eligibility. ETA and PANYNJ believe that the Memorandum
of Agreement provides for appropriate measures and treatments with respect to
the WTC site.

Comment 43: In discussing the setting of the WTC Site, the DEIS fails to distinguish between
the Area of Potential Effect for historic remains and archaeological remains. A
discussion of the setting associated with the World Trade Center ruins and
remains should be included. Furthermore, the DEIS should include "setting"
among the characteristics of the WTC Site that will be diminished. (Gardner et
al)
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Response: The Areas of Potential Effect for Historic and Archaeological resources are
shown in Figure 6-1, and Chapter 6, "Cultural Resources" of the DEIS and this
PETS, and the corresponding text describes them separately.

With respect to the setting of the WTC site, the Draft Finding of Effects, which
was presented as Appendix B of the DEIS concluded the following:

The project will introduce a new building and several small structures (such as
vents and street access to concourses) into an APE that already contains a wide
variety of historic and modem buildings ranging in height from one to 60
stories. Although the construction is new, the terminal, multiple accesses to the
street level, and ventilation shafts functionally replace the same uses that existed
prior to September 11, 2001. The proportions and architectural styles of the
adjacent buildings vary greatly, reflecting the various periods in which they
were designed and constructed. Historic masonry-clad buildings stand beside
contemporary buildings constructed of glass, concrete, and metal in the APE
north, east, and south of the project site; the entirety of Battery Park City on the
west dates to the 1970s, The WTC itself initiated the introduction of modem
(1960s) skyscrapers to the neighborhood. Redevelopment of the WTC Site,
which will be underway independently of the Permanent WTC PATH Terminal,
will again bring skyscrapers to the site of the WTC, including the Freedom
Tower at the northwest quadrant of the WTC Site, and several somewhat shorter
but still prominent office towers on the eastern portion of the site. The proposed
Permanent WTC PATH Terminal will also be of contemporary design but of
smaller scale than the other buildings proposed for the WTC Site under the
Redevelopment Plan. Each of the two vent structures currently proposed to be
located in the Route 9A median, west of the WTC Site, would be of long and
slender massing and would stand approximately 40 feet tall. It is anticipated
that the structures would be clad in reflective material, in keeping with modem
material used on buildings in the immediate area.

The urban environment forming the setting of the WTC Site will continue to
possess its distinguishing variety. Therefore, the introduction of the new
Permanent WTC PATH Terminal and associated vent and access structures will
not diminish the integrity of the WTC Site's setting.

Comment 44: The DEIS consistently employs words such as "could" and "may" when
discussing effects to specific historically significant elements of the WTC site.
Such words suggest uncertainty as to the exactly if and/or how various elements
will be affected. Not only is this because of the insufficiently detailed
description of the project but also because a complete inventory (with maps) of
the historically significant elements at the WTC site was never prepared as part
of the Coordinated Determination of Eligibility. A complete inventory of both
site features and off-site artifacts should he conducted. In the absence of a
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complete inventory, any assessments of effects or proposals for mitigation are
premature. (Gardner, Gardner of al)

Response: The Permanent WTC PATH Terminal is currently in its design stage. It is
known that the project will impact the approximately 16-acre, National
Register-eligible WTC site, but the extent of this impact to specific remaining
remnants and structures on the WTC site was uncertain at the time of the
publication of the DEIS. Subsequent to publication of the DEIS, ETA and
PANYNJ held four meetings with the project's Section 106 consulting parties.
At these meetings, ETA and PANYNJ provided additional information
regarding the Terminal's design and its potential impacts on remaining remnants
and structures within the WTC site. Where specific effects are known, the
findings presented in the FEIS have been updated, and mitigation measures have
been developed. In cases where effects remain uncertain, the executed
Memorandum of Agreement provide for stipulations to address these potential
impacts should they occur.

PANYNJ is currently conducting HABS/HAIR Level II documentation of the
WTC site pursuant to the stipulations of the executed Memorandum of
Agreement. PANYNJ has also conducted a detailed inventory, including a
photographic log, of all artifacts located within Hanger 17 of John F. Kennedy
Airport.

Comment 45: ETA and PANYNJ should make attempts to preserve and/or incorporate
remaining remnants on the WTC site into the project's design. FTA and
PANYNJ should immediately prepare specific plans to incorporate the viewing
and access of historic elements into the everyday experience of the Permanent
WTC PATH Terminal. In cases, where adverse impacts to certain elements are
absolutely unavoidable, the ETA and PANYNJ should immediately share plans
with the Section 106 Consulting Parties for the mitigation of these impacts.
Specifically the elements that should be incorporated into the design include:
box beam column remnants marking the tower perimeter; northwest remnant
sub-grade structures; passageway to E-train; steel beams in cross form; plaza;
and subway entrance to Vesey Street. (Lustbader, Todorovich, Yaro; Sanchis III
et all, Sanchis III ct al 2)

Response: Subsequent to publication of the DEIS, ETA and PANYNJ held four meetings
with the project's Section 106 consulting parties. At these meetings, ETA and
PANYNJ provided additional information regarding the Terminal's design and
its potential impacts on remaining remnants and structures within the WTC site.
Based on consulting party comments, ETA and PANYNJ developed alternatives
for components of the Terminal to minimize or avoid adverse effects, and
alternatives were selected based on consulting party input. Subsequent to this
process, ETA and PANYNJ developed a Memorandum of Agreement that
contains the design measures developed through the Section 106 consultation
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process. The project's consulting parties were given multiple opportunities to
comment on a draft Memorandum of Agreement prior to its execution. Thus,
ETA and PANYNJ believe that the Section 106 consultation process has
provided a sufficient level of investigation to avoid, minimize, or mitigate the
Preferred Alternative's adverse impact on the 16-acre WTC site.

Comment 46: PANYNJ should respect the wishes of many family members of the victims of
the terrorist attacks and should not construct atop the tower footprints.
(Lachman)

Response: Through its Section 106 review process, the ETA and PANYNJ have been
working closely with Section 106 Consulting Parties, which include groups
representing the victims' families. This process has resulted in a Memorandum
of Agreement that specifies measures to minimize and mitigate the adverse
effects of the Terminal to the tower footprints.

Comment 47: The discussion of the tower perimeter column bases implies that it is the column
bases that constitute the footprints of the Twin Towers, The DEIS never
discusses the footprints of the Twin Towers as a holistic entity. The tower
perimeter column bases are discussed separately from other features located
within the footprints proper. A discussion of how the footprints in their entirety
will be affected is essential to properly evaluate the effects to them and to
properly evaluate the project with respect to Section 4(1) of the U.S. Department
of Transportation Act. (Gardner, Gardner et al, Komfeld)

Response: The Memorandum of Agreement acknowledges that the column bases delineate
the north and south tower footprints. The Memorandum of Agreement also
stipulates measures to avoid, minimize, or mitigate the Preferred Alternative's
effects to the columns bases and the spaces that they define.

Comment 48: The DETS implies that physical disturbance of the truncated box beam columns
is the only way they will be affected. The statement that the project would
impact "some" of the columns is incorrect. They will all be affected in that their
associated setting will be altered. The statement that some of the column bases
while being made inaccessible could remain in situ is not very meaningful. If
they become inaccessible they will be adversely affected. (Gardner et al)

Response: The DEIS describes the direct alteration or removal of remaining structures and
elements on the WTC site resulting from the construction and operation of the
Permanent WTC PATH Terminal. As described in Chapter 6, "Cultural
Resources," collectively, the alteration or removal of these remaining structures
and remnants would alter the integrity of feeling of the WTC site, which is
noted as an adverse impact.
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With regard to setting, the project will introduce a new building and several
small structures (such as vents and street access to concourses) into an APE that
already contains a wide variety of historic and modem buildings ranging in
height from one to 60 stories. Although the construction is new, the terminal,
multiple accesses to the street level, and ventilation shafts functionally replace
the same uses that existed prior to September 11, 2001. The proportions and
architectural styles of the adjacent buildings vary greatly, reflecting the various
periods in which they were designed and constructed. Historic masonry-clad
buildings stand beside contemporary buildings constructed of glass, concrete,
and metal in the APE north, east, and south of the project site; the entirety of
Battery Park City on the west dates to the 1970s. The WTC itself initiated the
introduction of modem (1960s) skyscrapers to the neighborhood.
Redevelopment of the WTC Site, which will be underway independently of the
Permanent WTC PATH Terminal, will again bring skyscrapers to the site of the
WTC, including the Freedom Tower at the northwest quadrant of the WTC Site,
and several somewhat shorter but still prominent office towers on the eastern
portion of the site. The proposed Permanent WTC PATH Terminal will also be
of contemporary design but of smaller scale than the other buildings proposed
for the WTC Site under the Redevelopment Plan. Each of the two vent
structures currently proposed to be located in the Route 9A median, west of the
WTC Site, would be of long and slender massing and would stand
approximately 40 feet tall. It is anticipated that the structures would be clad in
reflective material, in keeping with modem material used on buildings in the
immediate area.

Comment 49: How many box beam column bases will be "temporarily" covered during
construction? For how long? How will they be affected and protected during
construction? (Gardner et al)

Response: All of the box beam column bases that are not currently covered and that would
remain on-site would be covered during the construction period for their
protection. Per the stipulations of the Project's Memorandum of Agreement,
PANYNJ will develop a Resource Protection Plan for the WTC site that will
include measures to protect the box beam column bases during the construction
period.

Comment 50: There is an urgent need to remove the few inches of dirt that obstruct the
remains of the footprints so that they can be properly inventoried, identified,
documented, and photographed. (Gardner et al)

Response: PANYNJ removed the few inches of dirt that obstruct the remains and have
documented and photographed remaining features. Upon completion, this
documentation will be circulated to the project's Section 106 Consulting Parties.
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Comment 51: The DEIS states that "obscuring the features from public view would not
necessarily diminish the site's integrity of feeling." The present setting includes
full access to and visibility of the north tower footprint and much of the south
tower footprint. The ability to see and possibly touch the remains of the WTC is
integral to the feeling associated with the site. The post-Terminal construction
site will look very different from today. It will evoke less of a feeling of the
effects of the events of September 11, 2001. The covering of portions of the
footprints by tracks and portions of air space above the footprints by the
Terminal structure will alter the setting of the WTC site. (Gardner eta!, Sanchis
III et all, Sanchis III et at 2)

Response:	 Refer to the response to Comment 48 above.

Comment 52: The statement that "all of these Tower perimeter columns were removed" is
incorrect and contradicts the following phrase which states that the bases of the
columns remain. (Gardner et a!)

Response: The statement in Chapter 6, "Cultural Resources" of this FEIS was revised for
clarification as follows; "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."

Comment 53: The fact that construction of various proposed infrastructure elements will not
physically destroy any of the truncated box beam columns is not meaningful in
itself. The DEIS notes that proposed infrastructure "may somewhat impact
visibility and accessibility." Exactly what does this mean? Much more specific
information is needed. (Gardner et al)

Response: There would be various site infrastructure elements supporting the Preferred
Alternative within the PATH right-of-way. 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 would serve the
joint infrastructure needs of both the Permanent WTC PATFI Terminal and the
WTC Memorial and Redevelopment Plan,

The Preferred Alternative platforms and supporting infrastructure may
permanently obscure S to 7 of the North Tower perimeter column bases and up
to 3 of the South Tower perimeter column bases that currently exist outside of
the PATH right-of-way. Given safety considerations, these column bases would
be inaccessible to the general public. However, as described in the executed
Memorandum of Agreement, PANYNJ will provide for architectural treatments
within the Terminal such that 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.

19-29



Permanent WTC PATH Terminal

Comment 54: Exactly what alterations that would be "additive in nature" are being referred
to? While they may not "result in diminution of the physical characteristics of
features," they still may adversely affect these features in other ways. (Gardner
et al)

Response: As described in Chapter 2, "Project Alternatives," a fourth platform, an east-
west concourse, a north-south concourse, and an above-ground Terminal
Building will be constructed within the WTC site beyond the limits of the
temporary WTC PATH station. The analysis indicates that such "additive"
alterations will change the existing environment within the site through the
introduction of new elements, thereby diminishing the Site's integrity.

Comment 55: The need for an additional track should be qualified and its adverse effects on
the historic site should be considered. (Komfeld)

Response: As described in Appendix C-2 of this FEIS, PATH requires a five-track
operation at the WTC Terminal to support daily operations on the Newark-WTC
and Hoboken-WTC routes, to allow for overnight train storage, or to provide for
failure management.

In order to maintain reliable operations for its customers, PATH must plan for
system failures that result in service disruptions. Disruptions can occur for a
number of operational and maintenance reasons such as police, actions, medical
emergencies, equipment failures, routine maintenance and construction; and
special operations. In the event of car equipment failure, PATH must have
facilities to layover trains if they become fully disabled. Because PATH's WTC
facility is a terminal station, trains dwell at the station in order to maintain the
scheduled headways. Thus, each of the Hoboken-WTC and Newark-WTC
routes require two active tracks such that an incoming train can arrive before an
outgoing train departs. However, if a train becomes disabled, an additional track
is needed to serve the next or multiple incoming trains.

Because of system-wide limitations and to allow for a more efficient operation
during the start of early morning service, PATH uses four of the five tracks at
the WTC for overnight storage of 6 Hoboken-WTC trains. The Terminal's fifth
track is retained for revenue service on the Newark-WTC Line. Beginning at
approximately 5:40 AM each morning, PATH begins revenue service on the
Hobokcn-WTC Line by bringing the train stored at Journal Square into the
WTC Terminal. Trains are then moved from storage at the WTC to revenue
service every 10 minutes following the departure of the first train until all 7
consists are operational. This plan allows PATH to more efficiently manage its
labor hours and decreases the time that Hoboken-WTC trains are in non-revenue
operation. During winter months, the overnight storage of trains at the WTC
facility allows PATH to establish AM peak Floboken-WTC service without first
removing snow or ice from the trains and tracks.
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During construction of the Preferred Alternative, the existing Tracks 1 through 5
would be taken out of service one at a time to allow for permanent track and
platform installation. Thus, a temporary Track 6 is needed during construction
to maintain PATH' s minimum operating requirements.

As stipulated in the executed Memorandum of Agreement, 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 would be removed upon completion of the permanent tracks and
platforms to re-expose the North Tower perimeter column remnants and
portions of the North Tower footprints that may be covered by the temporary
track and ballast.

Comment 56: The Memorandum of Agreement should incorporate a specific commitment to
loop utilities and other infrastructure outside the tower footprint. (Sanchis III et
at 2)

Response: As described in Chapter 6, "Cultural Resources" of this FEIS, 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
would serve the joint infrastructure needs of both the Permanent WTC PATH
Terminal and the WTC Memorial and Redevelopment Plan..

Comment 57: The DEIS states that "the tower perimeter column bases would be preserved in
place to the maximum extent possible." It is unclear what the phrase "to the
maximum extent possible" means. ETA and PANYNJ should acknowledge their
commitment to preserve 97 percent of the north tower footprint and 50 percent
of the south tower footprint. (Gardner)

Response: As described in the executed MOA, the total extent of the North Tower footprint
at elevation 242 (58 feet below Sea Level) to be permanently occupied by any
portion of the Project would be approximately 1,600 square feet and would not
exceed 4 percent of the North Tower footprint area. The total extent of the
South Tower footprint at elevation 242 (58 feet below Sea Level) to be
permanently occupied by any portion of the Project would be approximately
23,615 square feet (21,615 currently occupied by the temporary WTC PATH
station plus 2,000 additional square feet for the Permanent WTC PATH
Terminal) and would not exceed a total of 53 percent of the South Tower
footprint area..

Comment 58: The discussion of how the remains of the Hudson and Manhattan tubes and
terminals will be affected needs to be much more detailed. (Gardner et a])
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Response: As stated in Chapter 2, "Project Alternatives," of this FF15, 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. Per the stipulations of the executed Memorandum of Agreement,
PANYNJ would fully document the remains of the former H&M Terminal to
HABS/HAER Level H Standards prior to demolition.

Comment 59: The DEIS states that the remaining portions of the former Hudson & Manhattan
(FI&M) Terminal and the east-iron tubes leading from the station do not meet
criteria for listing on the National Register due to a loss of historic integrity.
This statement is inconsistent with other findings, specifically the Coordinated
Determination of Eligibility and the LMDC's Programmatic Agreement.
(Gardner)

Response: Prior to the Coordinated Determination of Eligibility for the WTC site, 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 as an entity onto itself due to  loss of historic integrity (letter
dated October 16, 2003). However, given its location within the 16-acre WTC
site, the former FI&M Terminal was listed as a remaining remnant and structure
in the Coordinated Determination of Eligibility. As such, the Preferred
Alternative's effects on the H&M Terminal remnants were reviewed pursuant to
Section 106 of the National Historic Preservation Act.

Comment 60: All of the slurry walls should be considered equally significant, and the DETS
must identify whose undertaking is associated with effects to the west slurry
wall. Furthermore, FTA must determine whether or not bathtub wall
reinforcement is or is not part of their project. If it is not, then presumably it is
part of LMDC's project. Yet, the LMDC never discussed it in their Final
Generic Environmental Impact Statement or Record of Decision for the WTC
Memorial and Redevelopment Plan. (Gardner et all

Response: As described in Chapter 2, "Project Alternatives," of this FEIS, the Preferred
Alternative includes funds for the reinforcement of the basement ("slurry")
walls, which form the "bathtub" within the WTC site. This work is necessary to
ensure the structural integrity of the walls and to support future redevelopment
of the WTC site, including the Permanent WTC PATH Terminal. As part of the
Permanent WTC PATFI 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 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
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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. It is currently estimated that approximately
30 percent of the required slurry wall repairs would be undertaken as part of the
Preferred Alternative.

Comment 61: The removal of the recovery and reconstruction ramp, although necessary and
unavoidable, should be acknowledged as an adverse effect. Preservation plans
for the ramp should be considered. (Gardner et al)

Response: The support foundation for the ramp would be relocated to allow for
construction of a temporary track. The ramp would remain during early
construction of the Preferred Alternative and would then be removed. Pursuant
to the executed Memorandum of Agreement, the ramp would be documented to
HABSIHAER Level II Standards prior to its removal.

Comment 62: The inclusion of a discussion of the "Northwest Remnant Subgrade Structures"
as part of the project would seem to contradict numerous statements by
PANYNJ that demolition of these structures is not part of the PATH project.
(Gardner et al)

Response: Since publication of the DEIS, PANYNJ and the LMDC have pursued the
removal of the Northwest Remnant Subgrade Structures under an independent
action from the Permanent WTC PATH Terminal project. Therefore, this FEIS
considers the Northwest Remnant Subgrade Structures as part of the Future
Common to All Alternatives for the Permanent WTC PATH Terminal.

Comment 63: PANYNJ should consult with museum curators and investigate the possibility of
salvaging more than three elements from the northwest remnant subgrade
structures. Additional elements, along with the recently photographed Tito
Dupret images, could provide for a more effective interpretation of the World
Trade Center site. (Lustbader, Sanchis III et all, Sanchis III et al 2)

Response:	 Since publication of the DEIS, PANYNJ and the LMDC have pursued the
removal of the Northwest Remnant Subgrade Structures under an independent
action from the Permanent WTC PATH Terminal project. Thus mitigation
measures pursuant to its removal are not part of this project.

Comment 64: The DEIS states that the enhance to the E train would be reconfigured and that
certain elements associated with the existing E train passageway may be
relocated. No description or drawings of the planned reconfiguration are
provided, and no mention is made of which elements "may" be relocated. The
passageway to the E train was recently restored and is one of the last surviving
elements of the World Trade Center site. PANYNJ should conduct additional
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analysis to incorporate the passageway into the Permanent WTC PATH
Terminal's design. (Gardner et a!, Lustbader; Love, Sanchis III et all, Sanchis
Ill et al 2)

Response: As stipulated in the Project's MOA, the new pedestrian connection between the
Permanent WTC PATH Terminal and the MTAINYCT WTC E Subway Station
would incorporate the existing E subway entrance, in its current location, in a
manner that retains existing materials and features of this entrance, including,
but not limited to, the handrails, the travertine flooring, the steps and doors
separating the E train from the pedestrian connection, and overhead signage, to
the extent possible and in accordance with current building codes and
Americans with Disabilities Act requirements. The design would include, at a
minimum, a plaque identifying the historic features of the E subway entrance.
During construction of the new pedestrian connection between the Permanent
WTC PATH Terminal and the B Subway Entrance, doors may need to be
carefully removed and stored until they can be reinstalled within the new
connection.

Comment 65: The steel beam in cross form should be moved temporarily within the World
Trade Center site. If it needs to be moved off-site, proper public notification
should be given, and it should be carefully preserved at JFK Hangar 17.
(Lustbader, Sanchis III et all, Sanchis III et al 2)

Response: As stipulated in the executed MOA, 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.

Comment 66: The steel beams in cross form should be removed from the site since it would be
inappropriate as a permanent part of the site. The "steel cross" has an
association with a particular religion on a site where people of many different
religions perished. (Love)

Response:	 Refer to the response to Comment 65 above.

Comment 67: ETA and PANYNJ should not preserve everything that might be deemed a
"ruin" by future generations. While most local residents are sensitive to victims'
families and preservationist concerns, the primary focus has to be on the
redevelopment of the site and economic revitalization of Lower Manhattan.
(Gaull, Love)

Response: Through its Section 106 review process, the FTA and PANYNJ have been
working closely with Section 106 Consulting Parties, which include groups
representing the victims' families and local residents. This process has resulted
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in a Memorandum of Agreement that specifies measures to avoid, minimize,
and mitigate the Preferred Alternative's adverse effects to remaining remnants
and structures on the WTC site.

Comment 68: The plaza and subway entrance at Vesey Street are the only surviving above
ground elements of the World Trade Center site. The removal of these stairs is
an avoidable adverse effect. The non-functionality and current instability of the
stairs is given as a justification for their removal, which is unacceptable. Their
non-functionality does not diminish their historical significance. PTA should
identify the feasibility of stabilizing these remains and consider design
modifications that would permit their preservation in place so they will not be
adversely affected. (Gardner et al, Lustbader, Sanehis Ill et all)

Response: Subsequent to the publication of the DEIS, ETA and PANYNJ have determined
that a proposed Permanent WTC PATH Terminal entrance in the location of the
plaza and subway entrance to Vesey Street can be moved. As such, the
Permanent WTC PATH Terminal would not impact the plaza and subway
entrance to Vesey Street.

Comment 69: The decision to remove the structural remnants of the Vesey Street stairway is
acceptable given its heavy damage and lack of permanent stability or
functionality. (Love)

Response:	 As noted in the response to Comment 68, the Preferred Alternative would not
alter the plaza and subway entrance to Vesey Street.

Comment 70: Avoidance of archaeological resources and data recovery are not the only forms
of mitigation available for dealing with archaeological resources. (Gardner)

Response: 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 archaeological 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 necessary, with LMDC.

In consultation with SHPO, and FFIWA and 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 pedestrian 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
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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
consulting parties for their review and comment prior to implementation.

Prior to any Project-related subsurface disturbance at any of the locations that
have been determined to be sensitive for historic archaeological resources,
PANYNJ will, in consultation with the SHPO, and LMDC as appropriate,
identify 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, SIIPO, and LMDC as appropriate, and the Section 106 consulting parties,
develop and implement a 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 (48 FR 44716), including 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 approval.

Comment 71: The proposed photographic documentation of the entire • WTC site should be
done to FIABS/HAER Level I Standards and the documentation plan should be
subject to the review and approval of the National Park Service. (Gardner)

Response: Per the stipulations of the executed 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/IIAER) prior
to the removal or alteration of any historic features from the WTC site. This
documentation will consist of large-format, black-and-white photography 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 using information previously generated for the
Coordinated DOE for the WTC site as well as the Permanent WTC PATH
Terminal's DEIS and FEIS. The completed documentation would be submitted
to SHPO and FIABS/HAER.

Comment 72: ETA should explore the desirability of inviting LMDC as a signatory to any
Programmatic Agreement developed for the Permanent WTC PATH Terminal
project given the high interrelationship with between this project and the World
Trade Center Memorial and Redevelopment Plan. (Gardner)

Response:	 The LMDC signed the Permanent WTC PATH Terminal Memorandum of
Agreement as a concurring party. (See Appendix B.)
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Comment 73: The Hudson River Park Trust would like to be included in future discussions
related to any impacts to the Hudson River Bulkhead and consistency with the
existing Programmatic Agreement. (Blackman)

Response: As a consulting party to the Section 106 review process for the Permanent WTC
PATH Terminal, the Hudson River Park Trust has been notified of all
consulting party meetings including those that have outlined the project's
Memorandum of Agreement. As a consulting party, the Hudson River Park
Trust will be invited to review and comment on the Archaeological Resource
Treatment Plan that will be developed for the project's potential impacts on the
Hudson River Bulkhead.

Comment 74: The DEIS states that PANYNJ will coordinate with the other Lower Manhattan
project sponsors "to minimize disruption in access to cultural and historic sites."
The WTC site is considered a historic resource. If the LMDC, through its
Programmatic Agreement, will control access to the tower footprints, then how
can such coordination be possible? (Gardner)

Response: The above-referenced text refers to an Environmental Performance
Commitment, which will be implemented during the construction period. The
full text of this EPC states that the Lower Manhattan Recovery Project sponsors
will "establish coordination among projects to avoid or minimize interruption in
access to cultural and historic sites." The Environmental Performance
Commitment pertains to off-site cultural resources including historic sites,
community and religious institutions, museums, and other attractions. During
the construction period, the WTC site will not be publicly accessible beyond
public viewing areas that will be provided by PANYNJ and the LMDC. In the
long-term, access will be controlled by LMDC and PANYNJ pursuant to the
stipulations of their respective agreements that were developed in accordance
with Section 106 of the National Historic Preservation Act.

URBAN DESIGN AND VISUAL RESOURCES

Comment 75: The DEIS assessment of the Terminal building's effects to visual resources is
extremely cursory, one-sided, and based on highly dubious assumptions. The
proposed Terminal building is an iconic, modernist structure that would have
adverse effects on the visual character and heritage of Lower Manhattan.
(Hemric)

Response: As described in Chapter 7, "Visual Resources," the Terminal building would be
located on a site that contained modem structures prior to September 11, 2001
and modem structures will be constructed on the WTC site as part of the WTC
Memorial and Redevelopment Plan. While Chapter 6, "Cultural Resources,"
identified historic structures in the vicinity of the project site, the area has a mix
of both older and modem skyscrapers, including One Liberty Plaza and the
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Hilton Millennium Hotel. Thus, a modem terminal building is in keeping with
the urban context of this area. Furthermore, Church Street does not have a
contiguous street wall in the vicinity of the World Trade Center site since newer
structures are set back with exterior plazas. Thus, the shape and position of the
Terminal will not adversely effect the urban design of the urea.

The density and patterns of development in New York City has resulted in
adjacent iconic structures for some time. For example, Grand Central Terminal
and the Chrysler Building are adjacent as is Rockefeller Center and Saint
Patrick's Cathedral. The location of an "iconic" Terminal building in Lower
Manhattan is in keeping with New York's history and patterns of development.

TRANSPORTATION

Comment 76: The DEIS should have noted how the plans for a Permanent WTC PATH
Terminal would have a negative impact on passenger mobility and comfort
when compared to the pre-September 11, 2001 PATTI Terminal and concourse
since the previous concourse was essentially at street level on all sides. (Flemrie)

Response: While the Terminal's platforms and tracks would have a similar configuration to
the pre-September 11, 2001, vertical and horizontal circulation would be much
improved. Two concourses would provide for east-west and north-south access
through the WTC site. These corridors would converge within the transportation
hail, which would provide access to street-level, the Dey Street concourse of the
Fulton Street Transit Center, and the Cortlandt Street (1 and 9), Cortlandt Street
(N and R), and World Trade Center (E) subway stations. The concourse would
also connect to elements of the WTC Memorial and Redevelopment Plan,
including the memorial, cultural centers, offices, and retail on the WTC site.
The east-west concourse would extend beneath Route 9A to a new entrance in
front of the Wintergraden of the World Financial Center. This new Route 9A
connection would allow for east-west travel between the WTC and World
Financial Center without a major change in vertical grade, which was the case
with the former north bridge of the WTC. The linear design of the concourses
would provide for visual access to destinations and wayfinding signage would
be provided throughout the complex. The proposed design of the concourses
would provide for easier and more direct connections to transit stations and uses
on and off the W'I'C site than was provided prior to September 11, 2001.

Comment 77: The DEIS should examine how the transformation of Lower Manhattan to a
more well-rounded, 24-hour district might actually lessen the need for peak hour
transit service. (llemric)

Response: By 2025, employment in Lower Manhattan is projected to total nearly 422,000,
which will be less than 1 percent fewer employees than existed prior to
September 11, 2001. Although the residential population of Lower Manhattan
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will increase by a much greater proportion than its commuter population, there
will continue to be a substantial number of jobs in this area. Furthermore, prior
to September 11, 2001, new and expanded office development in Jersey City,
Newark, and Hoboken result in a rapidly increasing trend toward reverse-
commuting by PATH. Currently, several office projects are planned in these
areas that will likely result in more reverse-commuters in coming years. Thus,
commuters between New Jersey and Lower Manhattan and those between
Lower Manhattan and New Jersey will continue to constitute a substantial
number of peak hour trips, and it is not anticipated that demand for peak hour
transit service will lessen as compared to the pre-September 11, 2001 volumes.

Comment 78: The proposed connections between the Cortlandt Street (R and W) station and
the World Trade Center (E) station should be integrated into the design of the
Permanent WTC PATH Terminal as should the western end of the Dey Street
passageway and the eventual connection to the Cortlandt Street (I and 9)
station. These connections should be designed to allow for fare-free transfers
should MTA/NYCT subways and PATH adopt an integrated fare structure in
the future. (Lachman)

Response: PANYNJ is coordinating with MTA to provide for a seamless connection
between the Permanent WTC PATH Terminal and the Fulton Street Transit
Center's Dey Street Concourse, the Cortlandt Street Station (I and 9), the
Corflandt Street Station (R and W); and the World Trade Center Station (B).
While these connections will allow for transfers between PATH and NYCT
subways, they will also provide subgrade access between future uses on the
WTC site, Therefore, these connections are not being planned as fare-free
transfers. However, PANYNJ and MTA continue to work toward an integrated
fare system that would allow for transfers between PATH and NYCT using a
single fare-card. This system would be implemented for the transit connections
within the WTC Transportation Hub when it becomes available.

Comment 79: The sound system for announcements at the WTC facility is absolutely terrible
and messages are difficult to understand. (Gorsky)

Response:	 The Preferred Alternative would include a modern public address system to
provide for announcements can be heard by commuters throughout the complex.

Comment 80: Before considering the design of the various subway stations involved,
PANYNJ should consider methods of barrier-free fare collection. (Adler)

Response: As described in Chapter 8, Section A, "PATH," PANYNJ and MTA!NYCT are
currently coordinating to develop an integrated fare collection system. However,
the enhancement of fare collection for subways is a separate undertaking from
the Permanent WTC PATH Terminal.
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Comment 81: The PANYNJ should continue its work with the LMDC, the City, and the State
to bring direct, one-seat access from Long Island and John F. Kennedy Airport
to Lower Manhattan. These transportation improvements are critical to
maintaining and enhancing Downtown's role as a central business district and a
thriving part of the region's economy. (Hensley)

Response: PANYNJ in corporation with LMDC, MTA, and the New York City Economic
Development Corporation are currently studying alternatives for a direct, rail
connection between John F. Kennedy Airport and Lower Manhattan. However,
this undertaking is independent from the Permanent WTC PATH Terminal.

Comment 82: The Permanent WTC PATH Terminal and a direct, high-speed connection to
Newark Liberty International Airport presents an opportunity for Lower
Manhattan to compete more effectively for job growth and development in the
New York City metropolitan area. (McArdle)

Response: As described in Chapter 8, Section A, "PATH," of the DEIS, PANYNJ is
studying PATH expansion projects including an extension from Newark Penn
Station to Newark Liberty International Airport. However, this project is
independent from the Permanent WTC PATH Terminal. The Preferred
Alternative would support the future expansion of PATFI to Newark Liberty
International Airport.

Comment 83: To encourage greater ridership (particularly on nights and weekends) and to
lessen use of automobiles, PANYNJ and MTA should agree to a ticket
arrangement that would allow the user to pay one price for a combined
PATH/MTA ride and should also consider combined unlimited PATI-1/1\4TA
tickets similar to MTMNYCT's current unlimited monthly subway pass.
(P asternack)

Response: As described in Chapter 8, Section A, "PATH," PANYNJ, and MTA/NYCT are
currently coordinating to develop an integrated fare collection system. Presently,
MIA pay-per-ride MetroCards are accepted at the temporary WTC PATH
station and similar integration will be implemented at other PATH stations in
the near future. In the long-term, the agencies hope to develop systems that
allow for compatibility of other types of fare cards. However, the enhancement
of fare collection is a separate undertaking from the Permanent WTC PAT!!
Terminal.

Comment 84: The E train at the World Trade Center Station should be linked to the R and W
line at Cortland Street, about a 100-foot distance to carry more passengers to the
south at Whitehall/Water streets or even further to Brooklyn. (O'Shea)

Response:	 MTAJNYCT is considering a sub-grade connection between the World Trade
Center (E) and Cortlandt Street (R and W) stations as part of the Fulton Street
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Transit Center. However, this undertaking is independent from the Permanent
WTC PATH Terminal.

Comment 85: The DEIS does not provide a sufficient explanation or appropriate backup for
the 2025 ridership estimates. It is impossible for the reviewer to evaluate the
legitimacy of the methodology or assumptions used to arrive at these estimates.
An accurate estimate is imperative to justify the expansion of the facility beyond
its pre-September 11, 2001 and current temporary capacity. (Gardner)

Response: A ridership appendix is included as Appendix C-I of this FEIS. The appendix
incorporates modifications to the ridership forecasts made subsequent to
publication of the DETS. These modifications reflect current ridership trends at
the temporary WTC PATH station as well as development proposals and other
planning efforts in both Lower Manhattan and New Jersey that may result in
changes to future PATTI ridership. This appendix was circulated in draft form
for review by the project's Section 106 consulting parties in August 2004.

Comment 86: The PANYNJ recently announced that it will procure 246 new PATH cars that
will have three doors on each side, which will allow for faster loading and
unloading of passengers. The DEIS does not consider the potential of these cars
to increase capacity and the degree to which improved loading and unloading
will improve platform operations at the Permanent WTC PATH Terminal.
(Gardner)

Response: As described in Appendix C-2 of this FETS, three-door cars will decrease the
boarding/alighting times of trains by 50 percent, which will improve dwell times
and could reduce the overall travel time on PATH routes. However, the new
cars are not expected to improve the station clearance time for passengers since
they would not directly affect platform area or vertical circulation elements.
Furthermore, since the WTC Terminal is a terminal station, passenger
circulation at this facility is not highly influenced by the dwell times of trains.

Comment 87: The discussion of probable impacts associated with the various design options
for a Permanent WTC PATTI Terminal must include an evaluation of how these
alternatives will affect historic resources, especially the WTC site. (Gardner)

Response: Chapter 6, "Cultural Resources," details the impacts of the Preferred Alternative
on historic resources, including the WTC site. Additional analysis is provided in
the Section 4(1) Evaluation.

Comment 88: As a result of the WTC Memorial, there will be no access to the transportation
center, for residents living west of West Street. Reaching the Terminal will be a
major obstacle since no one will be able to cross the Memorial. Because
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NYSDOT proposes a tunnel under West Street, the PATH Route 9A connection
will be deep and will pose a great hardship for those who use it. (Gault)

Response: As currently planned, street-level access to the Terminal for those west of Route
9A could be achieved via the Route 9A Connection adjacent to the World
Financial Center. The entrance to this connection would have vertical
circulation including escalators and elevators. The connection below Route 9A
will provide for easier movement between the concourse and the PATH
mezzanine level than existed prior to September 11, 2001. Alternatively, those
accessing the Terminal from west of Route 9A could cross Route 9A at grade
and enter the Terminal via Freedom Tower, Greenwich Street, or Liberty Street.

AIR QUALITY

Comment 89: Air quality monitoring should be conducted within the WTC bathtub where
PATH riders are walking and standing. (Coangelo)

Response: The National Ambient Air Quality Standards (NAAQS) standards are based on
24-hour and annual averaging periods, but the potential exposure time of PATH
patrons within the "bathtub" would be considerably shorter. Thus, monitoring
would be ineffective since these sort-term exposures would not have a relative
basis for comparison.

Comment 90: Air quality monitoring results should be posted on a Website on a daily basis for
residents and workers to obtain. (Coangelo)

Response: The Lower Manhattan Project Sponsors are currently investigating verification
procedures and protocols for the Lower Manhattan Recovery Projects. This
process will involve input from the New York State Department of
Environmental Conservation to determine best practices for necessary data
collection and reporting. The resultant, coordinated verification plan, including
reporting methods, would be administered through the Lower Manhattan
Construction Coordination Group or the Lower Manhattan Construction
Command Center.

Comment 91: The EIS identified construction-period exceedance in particulate matter (PM)
2.5, which is the highly respirable kind. Where you have exeeedance in PM25,
you can also have excecdance in very ultra-fine particulates, which may be even
more dangerous to human health. The DEIS proposes to reduce or mitigate
harmful effects to the extent possible, but who will determine what is possible
and according to what criteria. (Orkin)

Response: PANYNJ would implement the following mitigation measures to reduce
project-generated emissions during the construction period. These measures
include those previously identified as EPCs.
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• Ultra Low Sulfur Diesel Fuel (ULSD): As described in the EPCs, PANYNJ
would require that contractors use ULSD for all non-road vehicles that
operate with diesel engines.

• Electrification: PANYNJ or its contractor would develop a plan, in
consultation with Con Ed, as appropriate, to disperse grid power throughout
the contraction zone for the Preferred Alternative. In its contract documents,
PANYNJ would require all contractors and subcontractors to use
electrically powered equipment for air compressors, pumps, mixing,
desanding and grout plants, welding machines, and any other diesel
powered equipment that can be replaced with an electrically powered
version. However, this does not apply to the east-west pedestrian concourse
beneath Route 9A if the concourse is built by NYSDOT, since NYSDOT
has not yet finalized what level of electrification would be possible for its
projects. Given current conditions, it is expected that at lest 50 percent of
the air compressors, pumps, mixing, desanding and grout plants, welding
machines, and other diesel powered equipment that can be replaced with an
electrically powered version would operate on electric power sources.

• Tailpipe Reduction Measures: In its contract documents, PANYNJ would
require the use of Diesel Particle Filter (DPFs) or other measures with
equivalent Particulate Matter (PM) removal efficiency for all nonroad diesel
engines of 50 horsepower or greater wherever the implementation of such a
device is feasible. However, there may be cases where DPFs would not be
feasible for safety considerations, mechanical reasons, or where the
technology would not function properly. In such cases, the constructor
would submit a request for an exception for review and approval by
PANYNJ prior to implementation, and in these cases, Diesel Oxidation
Catalysts (D005) may be used. Only in cases where, for technical reasons,
neither DPFs or DOCs can be used effectively, and where the operation
cannot be performed by another engine or other means, would the use of
diesel engines greater than 50 horsepower be allowed without tailpipe
reduction measures, subject to the above-described approval measures.

• Newer Engines: In its contract documents, PANYNJ would require the use
of post-1995 fuel injection engines, which meet the Tier II engine emissions
standards, as defined in Title 40, Part 89.112. Exceptions will be made only
for specific engines that are not yet commercially available as Tier II, and
where the task cannot be reasonably accomplished using alternative engines
or means which do comply with these demands. In such cases, the
contractor would submit a request for an exception for review and approval
by PANYNJ prior to implementation.

• Diesel Emission Mitigation (DEM) Plan: PANYNJ would require
contractors to prepare a DEM Plan that shall address the control of
emissions from all engines and vehicles including those that are not
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equipped with emission control devices. As described in the EPCs, the
DEM Plan would limit idling times on diesel powered engines to 3 minutes
and would require that contractors locate diesel powered engines away from
fresh air intakes.

• Dust Control Plan: As described in the EPCs, PANYNJ would require
contractors to submit a Dust Control Plan. Among other things, the plan
would contain protocols and procedures for the spraying of dust piles,
containment of fugitive dust, and appropriate adjustment measures to
accommodate changes in meteorological conditions.

• Verification: The effectiveness of measures to reduce construction period
emissions depends on compliance. To that end, verification procedures
would be implemented through construction specifications and contract
documents. PANYNJ would verify mitigation and would identify
opportunities to expand its implementation as part of its ongoing oversight
and auditing of the Project's construction. Furthermore, verification
procedures would be implemented in accordance with decisions of the
Lower Manhattan Construction Command Center, including procedures for
reporting updates to the public.

• Other Emissions Reduction Technologies: PANYNJ is and will continue to
investigate additional means (e.g., fuel emulsions) to reduce NOx (NO and
NO2) emissions, but it is not yet known whether these measures would
reduce the effectiveness of the above described mitigation. Therefore,
specific means to further reduce NOx have not been identified in the
mitigation plan for the Preferred Alternative at this time. If this investigation
results in additional means to reduce NOx without jeopardizing the PM
reduection measures and if other constraints such as technological
availability are resolved, then PANYNJ would implement these additional
mitigation techniques, as appropriate.

As described in Chapter 9, "Air Quality,' these measures would reduce the
maximum PM25 increments of the Preferred Alternative by approximately 66
percent, and neighborhood scale increments would be reduced by half to below
the threshold level of 0.1 jig/m3,

Comment 92: The FTA and PANYNJ should have an objective, third-party for air quality
monitoring. Otherwise, it may be a conflict of interest. (Orkin)

Response: Verification procedures would be implemented through construction
specifications and contract documents to ensure the use of ULSD, maintenance
of reduction technologies, dust suppression programs, and the use of grid power.
PANYNJ would verify mitigation and would identify opportunities to expand its
implementation as part of its ongoing oversight and auditing of the Project's
construction.
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Furthermore, as noted in the response to Comment 90 above, the Lower
Manhattan Project Sponsors are currently investigating verification procedures
and protocols for the Lower Manhattan Recovery Projects. This process will
involve input from the New York State Department of Environmental
Conservation to determine best practices for necessary data collection and
reporting. The resultant, coordinated verification plan would be administered
through the Lower Manhattan Construction Coordination Group or the Lower
Manhattan Construction Command Center.

Comment 93: If exceedances of PM2,5 occur during construction, how will PANYNJ address
them? (Orkin)

Response: As described in the Response to Comment 91 above, PANYNJ has committed
to mitigation that would reduce PM emissions by 66 percent as compared to the
analysis presented in the DEIS. As such, exceedance is predicted only for a very
small area immediately adjacent to Route 9A. The occurrence of such high
levels would depend on the coincidence of peak background levels above the
98th percentile together with peak construction activity and extreme
metrological conditions. At a very conservative maximum, this could occur on
up to six days of the peak construction year. Such an occurrence, although
possible, is not likely, and it would be a temporary situation, limited to a small
area. Furthermore, this exceedanee would not be expected to occur outside the
peak construction year since activity would be reduced. Construction activity
will be monitored in this area to ensure that emissions from construction
equipment and extreme meteorological conditions are prevented from occurring
concurrently.

Comment 94: The FEIS should provide a breakdown of the on-road and off-road emissions.
(Hargrove)

Response: Chapter 9, "Air Quality" of the FEIS includes a distribution of on-road and off-
road emissions. Of the total predicted project-generated emissions, 50 to 61
percent of VOC, 77 to 91 percent of NOx, 40 to 61 percent of PM 10 and 78 to 88
percent of PM 2 ,5 would be from on site sources.

Comment 95: The FF18 should provide a more detailed discussion of the NO 2 emissions and
the technical data to support the conclusion that the analysis of NO 2 emissions is
conservatively high as well as which other measures can he implemented to
further minimize the emissions of PM 2,5 (Hargrove)

Response: The discussion of NO2 emissions and their modeling assumptions have been
expanded in Chapter 9, "Air Quality" and Chapter 15, "Cumulative Effects" of
this FEIS. Since publication of the Draft Environmental Impact Statement,
PANYNJ has worked with the Metropolitan Transportation Authority to further
expand the Environmental Performance Commitments pursuant to construction-
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period emissions. As described in this PEtS, PANYNJ has committed to the use
of ultra-low sulfur fuel for all non-road equipment, limitation of unnecessary
idling time on diesel powered engines to 3 minutes, Tier II standards for all non-
road equipment, tailpipe reduction technologies for non-road engines of 5011P
or greater, and the use of grid power, wherever possible, for engines that can
operate on electric power such as welders; pumps; air compressors; and slurry,
desanding, and grout mixers. Furthermore, PANYNJ is investigating the use of
fuel emulsions. As noted in Chapter 9, "Air Quality," these combined measures
would result in a substantial reduction in NO 2 emissions.

Comment 96; The mitigation measures identified in the DEIS do not affect the emissions of
NO2 . The FEIS should assess a scenario that includes all of the stated mitigation
measures from the DEIS as well as other measures that will significantly reduce
emissions of particulate matter as well as NO 2 and NOx, in general. (Hargrove)

Response: PANYNJ has committed to the use of Tier II engines and the electrification of
the equipment, such as welders; pumps; air compressors; and slurry, desanding,
and grout mixers, that can operate on electric powers wherever feasible. These
measures will substantially reduce the emission of NO 2 . Furthermore, PANYNJ
is investigating the use of other means (e.g., fuel emulsions) to reduce NO and
NO2 emissions.

Comment 97: The FEIS should be as definitive as possible on opportunities to reduce the
emissions of NO2 as the DEIS was for PM25 emissions. This should include a
description of the equipment that would be electrified and the degree to which
electrification would reduce NO 2 emissions. (Hargrove)

Response:	 Refer to the above response to Comment 96.

Comment 98: Given that the New York Metropolitan Region is a nonattainment area for
ozone, a cumulative inventory of emissions of NOx and VOC, as precursors to
ozone formation, would be appropriate. (Hargrove)

Response: No emissions are expected under the Preferred Alternative in either the opening
or design years. A mesoscale analysis of both on-road and off-road construction
equipment and vehicles was prepared for this FEIS to identify the project's
incremental increase in Nitrogen Dioxide (NO 2) and Volatile Organic
Compounds (VOCs) during its construction. As compared to the projected
regional emissions inventory in the New York ozone SIP for the same years—
the on–road portion of the emissions would be less than 0.007 percent and 0,002
percent of the SIP mobile source NOx and VOC emissions, respectively; the on-
site portion of the emissions would be 0.06 percent and 0.004 percent of the
non-road SIP NOx and VOC emissions or less (depending on the year),
respectively. The proposed mitigation for construction emissions, aimed at
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reducing impacts in the immediate vicinity of the construction sites would also
reduce the total region-wide emissions related to the Preferred Alternative.

NOISE AND VIBRATION

Comment 99: It is absolutely necessary that FTA and PANYNJ prevent and mediate potential
construction-period vibration impacts to historic structures near the WTC site. It
is recommended that state-of-the-art monitoring and stringent vibration
standards be implemented. (Lustbader, Morrow)

Response; The executed Memorandum of Agreement includes protocols to prepare a CPP
for historic structures that may be affected by construction-period vibration.
Furthermore, the Memorandum of Agreement stipulates that PANYNJ would
prepare a Resource Protection Plan for construction of the Project. (Refer to
Chapter 6, "Cultural Resources" and Chapter tO, "Noise and Vibration" for
more details regarding the components of these plans.)

Comment 100: Noise monitoring should be undertaken during construction. (Coangelo)

Response: PANYNJ would verify its noise mitigation measures and would identify
opportunities to expand its implementation as part of its ongoing oversight and
auditing of the Project's construction. This would include on-site noise
monitoring during construction. Furthermore, verification procedures would be
implemented in accordance with decisions of the Lower Manhattan
Construction Command Center, including procedures for reporting updates to
the public.

INFRASTRUCTURE AND ENERGY

Comment 101: FTA, PANYNJ, and the other Lower Manhattan project sponsors should
implement an achievable time frame for the completion of infrastructure
construction related to these projects. (Ayer)

Response: Supporting infrastructure for the Preferred Alternative would be constructed in
phases. Most major infrastructure work associated with the Terminal would be
complete in 2009.

Comment 102: FTA and PANYNJ should avoid any permanent impairment of utility
infrastructure along the Route 9A pathway. (Ayer)

Response: The Preferred Alternative's concourse would traverse Route 9A below existing
utility conduits. If these utilities are not relocated by NYSDOT as part of the
Route 9A Project, PANYNJ would stabilize utility conduits as necessary to
ensure that they would not be impacted during or after the concourse's
construction.
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Comment 103: PTA and PANYNJ should avoid any unnecessary additional costs to carriers
associated with any infrastructure relocation or construction, to the extent
carriers may be responsible for such costs. This would include avoiding multiple
relocations, identifying any new routes as quickly as possible, providing
adequate notice to all affected utilities, enlisting cooperation from building
owners, and minimizing any disruption of telecom services to businesses and
residential consumers. (Ayer)

Response: The construction of the Preferred Alternative would involve limited utility
relocation within the WTC site and potentially along the west side of Church
Street. PANYNJ would assume the cost for any utility relocation required to
construct the Preferred Alternative. PANYNJ would coordinate with utility
carriers prior to any necessary relocation.

Comment 104: PTA and PANYNJ must treat all carriers with infrastructure in the project areas
in a non-discriminatory manner. This would include (but not be limited to)
extending to these carriers any benefits Verizon receives with regard to
easements, access to facilities, and recovery of restoration costs resulting from
reconstruction projects under the Partial Action Plan for Utility Restoration and
Infrastructure Rebuilding. (Ayer)

Response: PANYNJ would assume the cost for any utility relocation required to construct
the Preferred Alternative. Operators will be properly informed of necessary
utility work throughout the construction of the Permanent WTC PATH
Terminal.

Comment 105; The DEIS described, as a benefit, the energy savings generated by a glass
pavilion with natural illumination. However, the DEIS should have also
examined the energy demanded by a subgrade pedestrian concourse, including a
connection below Route 9A since the pre-September 11, 2001 concourse was
not below-grade and since the former North Bridge was naturally illuminated.
(Hcmric)

Response: The pre-September 11, 2001 concourse was mostly enclosed with only a few
access points directly to the street. Thus, the concourse itself did not benefit
from natural illumination in most areas. The design of the Permanent WTC
PATH Terminal will incorporate natural light from street-level through to the
platform-level, which will reduce the need for artificial illumination as
compared to the pre-September 11, 2001 facility.

While a pedestrian bridge over Route 9A would require less illumination than
would a subgrade concourse during daytime hours, a major reduction in energy
demand would not be realized. A bridge would be subject to natural heating
during summer months and natural cooling during winter months, whereas, a
subgrade concourse would have less variation in temperature throughout the
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year. Thus, a bridge would require more energy for climate-control than would a
subgrade concourse.

Comment 106: Telecommunications service, including emergency services, to Lower
Manhattan may be disrupted or degraded, unless: PANYNJ ensures that the
proposed underground pedestrian concourse does not disrupt or prevent
Verizon's use of Route 9A or Church Street as a utility pathway. The proposed
underground concourse has the potential to permanently impair Verizon's use of
the Route 9A utility pathway. (Bachmore)

Response: The Preferred Alternative would not result in the relocation of utilities under
Route 9A. There may be limited utility relocation along the west side of Church
Street, but alternative pathways would be provided.

Comment 107: Since the various alternatives for the Lower Manhattan recovery projects each
require a different relocation plan, it is imperative that the alternatives be
narrowed and that any decisions regarding the relocation of the utilities he made
be final and permanent. (Bachmore)

Response: Construction of the Preferred Alternative may require limited utility relocation
along the eastern portion of the WTC site at the proposed location of the
Terminal's connection with FSTC's Dey Street Concourse. PANYNJ would
coordinate this relocation with efforts being undertaken by LMDC and
MTAINYCT to minimize any disruption to local utility operators.

Comment 108: The EIS does not disclose the adverse effects such as timing delays, service
disruptions, disruptions to vehicular and pedestrian traffic, inconvenience to
Lower Manhattan community, and wasted cost, if the utility relocation measures
proposed by Verizon are not implemented. (Bachmore)

Response; The Preferred Alternative would not result in the relocation of Verizon's utility
pathways beneath Route 9A. There may be limited utility relocation along the
west side of Church Street. If Verizon utilities would be relocated, PANYNJ
would coordinate relocation plans with the utility operator prior to their
implementation.

CONTAMINATED MATERIALS

Comment 109: I am concerned that the DEN finding that little hazardous materials remain in
the project site is based on EPA data. (Orkin)

Response: USEPA data was not used to substantiate the finding presented in the DEIS.
PANYNJ and LMDC have conducted Phase I and Phase II hazardous materials
testing throughout the WTC site. NYSDOT has also conducted testing along
Route 9A, in the vicinity of the proposed east-west connection for the
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Permanent WTC PATH Terminal. All of these tests were conducted by licensed
consultants under contact with the respective project sponsors.

NATURAL AND WATER RESOURCES

Comment 110: The PANYNJ should contact the National Oceanographic and Atmospheric
Administration/Fisheries for information on Essential Fish Habitats and
Federally-listed species and the New York State Department of Environmental
Conservation for information on State-listed species. (Stilwell)

Response: Federal and state oversight agencies were contacted during the scoping process
for the Permanent WTC PATH Terminal and the resultant correspondence is
shown in Appendix G, "Natural and Water Resources." The reinstatement of the
river water cooling system at the WTC site would be undertaken by LMDC and
PANYNJ as part of the WTC Memorial and Redevelopment Plan. LMDC
prepared an Essential Fish Habitat (EFH) Assessment of the Lower Hudson
River estuary as part of its Final Generic Environmental Impact Statement
(April 2004). (As noted in Chapter 13, "Natural and Water Resources," the EFH
is available at LMDC's website, www.renewnyc.com ). Subsequently, PANYNJ
has filed a renewal application for the river water cooling system with the New
York State Department of Environmental Conservation under a separate
undertaking.

Comment 111: Given the importance of the Lower Hudson River estuary for aquatic species
resources, it is recommended that a closed cooling system or one of the dry-cool
technologies be used in the Permanent WTC PATH Terminal. If river water
cooling is used, best management practices should be implemented to avoid
impacts associated with impingement/entrainment and thermal discharge.
(Stilwell)

Response: The river water cooling system includes two intakes located on the eastern shore
of the Hudson River near the World Financial Center. River water cooling was
used prior to September 11, 2001 and would be reestablished as part of the
current redevelopment of the WTC site. The New York State Department of
Environmental Conservation is currently reviewing PANYNJ's application to
renew their State Pollutant Discharge Elimination System (SPDES) permit for
the river water cooling system. As part of this application, PANYNJ has
prepared a Best Technologies Available (BTA) study that specifies measures to
protect fish eggs and larve from entrainment and entrapment associated with the
systems intake grates. These measures include: 1) Using 3 gallons per minute
(gpm)/ton chillers; 2) Variable speed pumps; and 3) Modifying the intake
structure with 2 millimeter (mm) wedgewirc screens to reduce the approach
velocity to 0.5 feet per second (fps) with a corresponding river water flow of
120,000 gallons per minute (gpm).
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While some level of impact to aquatic organisms due to entrainment of fish eggs
(and much smaller numbers of larvae) is unavoidable utilizing the selected
design, overall aquatic impacts are materially reduced from pre-September 11,
2001 conditions. The proposed system would eliminate the potential for
impingement and would reduce entrainment of yolk-sac and post-yolk sac
ichthyoplankton from pre-September 11, 2001 levels by an estimated 93 percent
and 97 percent respectively. In fact, virtually all (approximately 98 percent) of
the entrained organisms are eggs, which are subject to high rates of natural
mortality and fecundity. By excluding life stages of entrainable organisms with
higher natural survival rates, the selected design minimizes the adverse
environmental impact of the cooling water intake structures.

The river water cooling system would be closed-circuit such that water extracted
from the Hudson River would not be mixed with potable water or stormwater as
it travels through the system. Therefore, the system would not alter the
composition of Hudson River water.

Regulations set forth at 6 NYCRR Part 704 establish water quality standards
governing thermal discharges to the waters of the state that requires. They
require that "all thermal discharges to the waters of the State shall assure the
protection and propagation of a balanced indigenous population of shellfish, fish
and wildlife in and on the body of water" [6 NYCRR §704.1(a)]. Part 704 also
sets forth specific criteria for discharges that, if met, would assure compliance
with the standard. The criteria for estuarine discharges include a maximum
surface temperature of 90°F, a limit on the lateral extent of a 4°F temperature
rise to two-thirds of the width of the receiving river, and a limit on the cross-
sectional area with a 4°F temperature rise to one-half of the river cross section.
Because of Hudson River hydrodynamics, the maximum surface temperature of
90°F is the critical criterion to be met.

The ETA study specifies that the maximum designed change in temperature
(AT) of the proposed river water cooling system is 10°F. Therefore, cooling
water flow discharges would not result in temperatures in excess of the 90°F
criterion, since the maximum ambient surface water temperature is 80°F.

Comment 112: It is recommended that measures be implemented to avoid or reduce the
likelihood of impacts to migratory birds. Examples of these measures that would
be applicable to this project include 1) minimizing window lighting and using
strobes on aerial towers/antenne for aircraft beacons and orientating reflective
window surfaces by using etched glass or adhesive films. (Stillwell)

Response: As described in the FEIS, PANYNJ will incorporate architectural and
landscaping features into the project's design that will reduce the potential for
both daytime and nighttime bird strikes. The measures identified above have
been included in the proposed mitigation plan.
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COASTAL ZONE MANAGEMENT

Comment 113: The evaluation of the project's consistency with Policy 10 of New York City's
Waterfront Revitalization Program is inaccurate. The DEIS should discuss the
adverse impact of the project on the WTC site and the project's failure to "retain
and preserve designated historic resources." (Gardner)

Response The full Policy 10 of the New York City Waterfront Revitalization Program
states that a project should "protect, preserve, and enhance resources significant
to the historical, archaeological, and cultural legacy of the New York City
coastal area." Furthermore, Policy 10.1 states that the project should "retain and
preserve designated historic resources and enhance resources significant to the
coastal culture of New York City." The WTC site was not been determined
historically significant for its role in the "coastal culture of New York City."
Therefore, the finding presented in the DEIS is considered appropriate as it
pertains to the Local Waterfront Revitalization Program.

Comment 114: The statement that the project "would not have an adverse impact on coastal
resources" is incorrect and inconsistent with the finding that historic properties
would be adversely impacted by the project. (Gardner)

Response:	 Refer to the above response to Comment 113.

CUMULATIVE EFFECTS

Comment 115: It would be advisable to produce a composite drawing to help the public
understand the complete vision for the area and to keep them informed on a
daily basis during construction. (Carey)

Response: In an April 2003 speech to the Alliance for Downtown New York, Inc.,
Governor Pataki laid out the vision for the redevelopment of Lower Manhattan.
The vision was the Libeskind plan for the WTC site, which resulted in the
programming of spaces for the World Trade Center Memorial and
Redevelopment Plan, the Fulton Street Transit Center, the Route 9A Project,
and the Permanent WTC PATH Terminal. Subsequently, PANYNJ has been
coordinating with NYSDOT, LMDC, and MTAJNYCT to program spaces as
specific project plans evolve. These plans have been made available to the
public through the news media, public exhibitions, and the internet.

In accordance with Governor Pataki's November 22, 2004 Executive Order, the
Lower Manhattan Construction Command Center will communicate 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
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construction industry, by coordinating initiatives, public outreach, and
information.

Comment 116: The DEIS fails to adequately account for the cumulative effects of other planned
and on-going projects on the WTC site. Of special concern is the relationship
between the Permanent WTC PATH Terminal and the WTC Memorial and
Redevelopment Plan. The LMDC's Programmatic Agreement is legally bound
to provide "reasonable and appropriate access" to the tower footprints, but ETA
and PANYNJ are not signatories. The final design of the Permanent WTC
PATH Terminal will be a major factor in determining the extent and quality of
access to the footprints. Thus, actions taken by the ETA and PANYNJ under the
Memorandum of Agreement to minimize disturbance to the tower footprints,
enhance the amount and quality of access, and/or avoid or minimize "use" of the
footprints may be rendered moot by actions taken by the LMDC pursuant to
their Programmatic Agreement. (Gardner, Gardner et al, Sanchis III et al 1,
Sanchis III et at 2)

Response: The executed Memorandum of Agreement provides for stipulations to address
potential cumulative effects on the WTC site. As described in the Memorandum
of Agreement, PAI'4YNJ 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 the 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 PANYNJ, agree that Project plans or
completed activities have resulted in or are likely to result in cumulative adverse
effects on the WC site, then PANYNJ shall consider measures with respect to
the Permanent WTC PATH Terminal to mitigate or minimize these effects,
including technical or financial measures for its protection, stabilization, or
repair and Project design modifications. PANYNJ would make its
documentation of potential cumulative effects and accompanying mitigation
plans available for review by the National Park Service, the Advisory 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 WTC Memorial and Redevelopment Plan, the Route 9A
Project, and the Fulton Street Transit Center.

Comment 117: FTA, the Federal Highway Administration, and the LMDC should request a
formal determination of National Register eligibility for the WTC site from the
Keeper of the National Register of Historic Places, The existing determination is
a "lowest common denominator" document that is badly flawed by the
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reluctance of at least one of the agency/authors to even acknowledge that the
WTC site is historic in any way. (Gardner)

Response:	 See the above response to Comment 42.

Comment 118: The statement that LMDC identified no adverse effects with respect to the WTC
site is incorrect. Although LMDC did not make such a determination, it was
effectively superseded when they entered a Programmatic Agreement with the
SHPO and the Advisory Council on Historic Preservation, the purpose of which
was to address "adverse effects on historic properties." (Gardner)

Response: Chapter 15, "Cumulative Effects," of this FEIS reflects LMDC's determination
as follows: "LMDC identified potential adverse effects with respect to the WTC
site and prepared and executed Programmatic Agreements that will guide the
design and construction of their project with respect to potential impacts."

Comment 119: FTA and PANYNJ have attempted to minimize encroachment over the
perimeter column bases which outline the footprints of towers one and two of
the World Trade Center, but the cumulative impact of additional construction
activities could minimize access to these bases. The FTA and PANYNJ should
adhere to the design and construction goals outlined in the DEIS. (Lustbader,
Sanchis III et all, Sanchis III et al 2)

Response: The Memorandum of Agreement for the Permanent WTC PATFI Terminal
provides for specific measures to minimize the short- and long-term effects of
the Terminal on the perimeter column bases. These commitments consider the
provisions set forth in the Programmatic Agreement among LMDC, the
Advisory Council on Historic Preservation, and SHPO for the WTC Memorial
and Redevelopment Plan.

Comment 120: Chapter 6, "Cultural Resources" and Chapter 10, "Noise and Vibration" state
that the construction protection plan will be based on the requirements laid out
in the New York City Department of Buildings Technical Policy and Procedure
Notice #10/88. The Notice deals with procedures for avoiding damage to
adjacent structures resulting from adjacent construction of a single project. It
does not include procedures, vibration standards, and monitoring programs for
cumulative construction projects. (Sanchis III et al 2)

Response: Pursuant to the stipulations of the Project's executed Memorandum of
Agreement, PANYNJ would coordinate its Construction Protection Plan for the
Barclay-Vesey Building with LMDC. It would coordinate its construction
Protection Plan for St. Paul's Chapel and Graveyard and the Former East River
Savings Bank with MTA/NYCT and LMDC. PANYNJ's Construction
Protection Plans for the Beard Building and 114-118 Liberty Street would be
coordinated with LMDC.
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Comment 121: It is recommended that the Terminal's construction be coordinated through a
single entity charged with overseeing all of the Lower Manhattan construction
to reduce the potential cumulative impacts on surrounding historic propel-ties.
(Lustbader, Sanehis III et at 2)

Response: On November 22, 2004, New York State Governor George E. Pataki signed an
Executive Order creating the Lower Manhattan Construction Command Center.
The Command Center will administer the construction of project's within
Lower Manhattan that either 1) have a construction value of more than $25
million; 2) require governmental actions or permits or; 3) require work within in
a City or State street or highway.

The Command Center will coordinate community information, construction
logistics, 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 Sponsors, and other key city and state departments
and agencies.

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 by
mediating conflicts in schedules and street and site access between
construction projects, agencies, and the Lower Manhattan Community;"

• "Coordinating protocols, contract requirements and activities outside of
individual project limits through planning on a daily basis throughout
construction for government agencies, developers, construction managers,
general contractors, and contractors;"

• "Coordinating construction projects to minimize inconvenience for
residents, workers, pedestrians, vehicles, and commuters;"

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

• "Communicating 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 projects."

Furthermore, pursuant to the stipulations of the executed Memorandum of
Agreement for the Permanent WTC PATH Terminal, PANYNJ is committed to
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coordinating with the appropriate Lower Manhattan Project Sponsors for
potential cumulative effects on the WTC site, the Hudson River Bulkhead, the
Barclay-Vesey Building, St. Paul's Chapel and Graveyard, the Former East
River Savings Bank, the Beard Building, and 114-118 Liberty Street.

COMMITMENT OF RESOURCES

Comment 122: The DEIS should identify that the project's use of the WTC site constitutes a
permanent, irretrievable and irreversible commitment of a historic resource.
(Gardner)

Response: Chapter 16, "Commitment of Resources" of the DEIS identified the short-term
use of historic and archaeological resources during the construction period. This
FEIS also notes the Project's long-term use of the WTC site, which is a National
Register-eligible historic resource. The FEIS also references the Memorandum
of Agreement and its stipulations to avoid, minimize, or mitigate both the short-
and long-term use of historic resources.

DRAFT SECTION 4(1) EVALUATION

Comment 123: The Draft Section 4(f) Evaluation describes 4 (five if one counts a variation)
avoidance alternatives. Three of these (no action, relocation of PATH
projections, and locate terminal off-site) are clearly not serious alternatives.
Real alternatives include the Location 1 alternative described in Chapter 2 and a
variety of alternatives involving design variations to the latter must be
discussed. All of these alternatives would result in a reduction in the "use" of
the WTC site. (Gardner, Sanchis III et al 2)

Response: As noted in the Final Section 4(1) Evaluation, which is included in this FEIS, the
U.S. Department of Interior has agreed that there are no reasonable and prudent
alternatives to the use of the historic property, which is defined as the 16-acre
WTC site, to meet the transportation purpose and need of the project. Therefore,
FTA and PANYNJ have developed measures to minimize harm through the
project's Section 106 consultation process.

Comment 124: The Draft Section 4ffl Evaluation should clearly state that the project "would"
rather than "may" use historic properties. (Gardner)

Response: The findings presented in the Section 4(1) Evaluation reflect specific impacts to
cultural resources where known and includes the stipulations of the Project's
Memorandum of Agreement that minimize harm to these resource. For yet
determined impacts, the Final Section 4(f) Evaluation describes the potential
impact and appropriate measures to minimize harm should impacts occur.
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Comment 125: The description of the project's effects on historic resources and potential
mitigation are identical to text presented in Chapter 6, "Cultural Resources."
The Section 4ffl Evaluation should incorporate comments made on Chapter 6.
(Gardner)

Response:	 The Final Section 4(1) Evaluation is updated to reflect changes made to Chapter
6, "Cultural Resources," in response to public comments on the DEIS.

Comment 126: The Section 4(f) Evaluation identifies physical remnants from the site that were
listed in the Coordinated Determination of Eligibility. However, the list is
incomplete. Furthermore, this list should be expanded to compensate for
deficiencies in the Coordinated Determination of Eligibility that resulted from
the incorrect application of the integrity standard and the failure to include the
area within the tower footprints. (Gardner)

Response: The list of effects presented in the Draft Section 4(f) Evaluation reflects the
findings presented in the Draft Finding of Effects pursuant to Section 106 of the
National Historic Preservation Act. The Project's Section 106 Consulting
Parties were invited to comment on the Draft Finding of Effects and changwi
were made in the EElS pursuant to these comments. The EElS discloses the
Preferred Alternative's effects on the WTC site, including the footprint areas of
the former North and South Towers.

Comment 127: The Draft Section 4(1) Evaluation states that the No Action Alternative still has
the potential to remove or alter contributing elements of the WTC site.
However, this is the case only because it is assumed that the World Trade
Center Memorial and Redevelopment Plan would result in the need for
additional egress and access locations and ventilation structures. If ETA and
PANYNJ are coordinating with the LMDC as claimed, then it should be
possible to develop a "no action" alternative that would not require the "use" of
the historically significant WTC site features and still accommodate a
Memorial. (Gardner)

Response: The No Action Aelternative for the Permanent WTC PATFI Terminal has been
clarified, and this alternative would not physically alter or remove historic
structures or remnants on the WTC site. However, other changes in the WTC
site could potentially occur as a result of the No Action Alternative, but the
impacts of these changes are speculative at this time.

Comment 128: Figure 4(0-2 should be modified to clearly show that the tower footprints in
their entirety, not just the perimeter box beam columns, are the contributing
elements to the significance of the WTC site, and a second figure should be
provided that shows remnant structures within the footprints should be included.
(Gardner)
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Response: Figure 4(0-2 identifies some of the remaining remnants and structures listed in
the Coordinated Determination of Eligibility. Other column remnants and
infrastructure on the WTC site are identified in the Determination of Eligibility.
Furthermore, the revised finding of effects in the Final Section 4(0 Evaluation
discloses the Preferred Alternative's effects on the footprints.

Comment 129: Avoidance alternatives 4A and 4B are incorrectly labeled in Figure 4(0-3.
(Gardner)

Response:	 Figure 4(f)-3 of the Final Section 4(f) Evaluation reflects the correct labeling of
Alternative 4A, "Church Street" and Alternative 4B, "Vesey Street."

APPENDIX B: DRAFT FINDING OF EFFECTS

The following comments were submitted by Section 106 Consulting Parties pursuant to the Draft
Finding of Effects document that was included as part of the DETS. The Draft Finding of Effects
document was incorporated into analysis presented in Chapter 6, "Cultural Resources," Chapter
15, "Cumulative Effects," and the Draft Section 4(f) Evaluation of the DEIS. Therefore, many of
the comments made on the Finding of Effects have been noted above under the appropriate
technical chapter. The comments below, however, are specific to the document that appears in
Appendix B of the DEIS. This document was not updated as part of the preparation of the FEIS;
however, applicable text and graphics in Chapter 6, "Cultural Resources," and the Final Section

(f) Evaluation reflect these comments, as appropriate.

Comment 130; The description of the undertaking is not detailed enough to permit an
independent evaluation of how, and to what degree, the historic resources within
the project's Area of Potential Effect will be affected. While the figures in the
Draft Finding provide some information, it is not possible to relate how what is
being proposed will affect individual resources that contribute to the
significance of the WTC Site. Much more detailed descriptions are necessary.
For example, in referring to the F-Train passageway, the Draft Finding only
says that the station will he reconfigured and that certain elements may be
relocated. No description or drawings of the planned reconfiguration are
provided, and no mention is made of which elements "may" be relocated. The
fact that the FTA and the PANYNJ cannot state with certainty which elements
are proposed for relocation suggests that any finding of effect is premature.
(Gardner et al, Gardner)

Response: The Permanent WTC PATH Terminal is currently in its design stage. It is
known that the project will impact the approximately 16-acre, National
Register-eligible WTC site, but the extent of this impact to specific remaining
remnants and structures on the WTC site was uncertain at the time of the
publication of the DEIS. Subsequent to publication of the DEIS, FTA and
PANYNJ held four meetings with the project's Section 106 consulting parties.
At these meetings, FTA and PANYNJ provided additional information
regarding the Terminal's design and its potential impacts on remaining remnants
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and structures within the WTC site. Where specific effects are known, the
findings presented in the FEIS have been updated, and mitigation measures have
been developed. In cases where effects remain uncertain, the executed
Memorandum of Agreement provide for stipulations to address these potential
impacts should they occur.

Comment 131: It is unclear where the ventilation which may be constructed "adjacent to Route
9A" would be located. A graphic showing the location would be helpful, as
would a description of the ventilation structure. (Gardner et al)

Response: As reflected in Chapter 2, "Project Alternatives" of this FEIS, the ventilation
structures would be located within the median of Route 9A atop Tunnels B and
F of the PATH system.

Comment 132: There is no discussion of what mitigative measures the ETA is proposing to
avoid or minimize adverse effects to the WTC Site. Mitigative measures that
have been considered and discarded, if any, should be identified. (Gardner et al)

Response: A discussion of preliminary mitigation measures was provided in Chapter 6,
"Cultural Resources" of the DEIS. Since publication of the DEIS, PTA and
PANYNJ have executed a Memorandum of Agreement with specific
commitments to avoid, minimize, and/or mitigate adverse impacts to the WTC
site. The full text of the MOA is presented in Appendix B of this EElS, and
Chapter 6, "Cultural Resources," summarizes the commitments.

Comment 133: It is unclear exactly what this Figure 2 is attempting to show. (Gardner et al)

Response:	 Figure 2 reflects the programming of spaces within and immediately adjacent to
the WTC site at street-level.

Comment 134: Figure 4 should clearly identify the entire area occupied by the footprints of the
Twin Towers as a historic resource. (Gardner et al)

Response: Figure 4 identifies the remaining remnants and structures listed in the
Coordinated Determination of Eligibility. Although the Coordinated
Determination of Eligibility did not specifically reference the footprints as a
remaining remnant or structure on the WTC site, the revised finding of effects
presented in Chapter 6, "Cultural Resources," of this EElS discloses the
Preferred Alternative's effects on the footprints.
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Section 4(1) Evaluation

A. INTRODUCTION AND METHODOLOGY

Section 4(f) of the U.S. Department of Transportation (USDOT) Act of 1966 (49 USC §303)
prohibits the Secretary of Transportation 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", the USDOT, Federal Transit Administration (FTA) 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
preservation 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(f)
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.
Substantial impairment occurs only when the protected activities, features, or attributes of the
resource are substantially diminished.

With respect to historic sites, no constructive use would occur when:

• Compliance with the requirements of Section 106 of the National historic Preservation Act
(NHPA; 16 USC §470) results in an agreement with the State Historic Preservation Officer
(SHPO) of "no effect" or "no adverse effect";

• The projected noise and vibration levels of the proposed transit project do not exceed the
relevant noise and vibration impact criteria; or

• The projected noise levels exceed the thresholds because of existing noise, but the increase
in noise due to the project is barely perceptible.

This Section 4(f) evaluation has been prepared pursuant to the finding that the Preferred
Al ernative for the Permanent WTC PATH Terminal would have an adverse effect on the
National Register-eligible WTC site and the Hudson River Bulkhead, The Project may also have
temporary vibration impacts to nearby historic structures during its construction and may disturb
as yet unverified archaeological resources that could remain on the WTC site.
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The sections below describe:

• The applicability of Section 4(f) to the Project;

• The Section 4(f) properties;

• The probable use of the Section 4(f) properties by the Project Alternatives;

• Avoidance alternatives to the use of Section 4(f) properties; and

• Planning efforts to minimize harm to the Section 4(f) properties where avoidance is not
feasible or is not prudent.

B. APPLICABILITY OF SECTION 4(1) TO THE PROJECT

As described above, a Section 4(f) evaluation is prepared when a transportation project proposes
using land from a publicly owned park, recreation area, wildlife or waterfowl refuge, or from a
historic site of national, state, or local significance. Since this Project would not use publicly
owned parkland, recreational areas, or wildlife or waterfowl refuges, Section 4(f) does not apply
for these types of potential resources. However, the Section 4(f) properties described below may
be used during construction and/or operation of the Permanent WTC PATH Terminal.

• The Preferred Alternative would be constructed within the boundaries of the approximately
16-acre WTC site (National Register-eligible) and would therefore use this historic resource;

• The PreferredAlternative would require the use of the Hudson Rri"er Bulkhead (State and
National Register-eligible);

• The Preferred Aicm!t1ic may require alteration or removal of as yet determined
archaeological resources within the c?$ternportion of the WTC site.

• The Preferred Alternative's construction may result in vibration impacts to known or
potential historic buildings within 90 feet of the Project's construction zone.

These resources are shown in Figure 4(f)-1	 -

WTC SITE

DESCRIPTION OF THE SECTION 4(1) PROPERTY

The WTC site meets National Register criteria for its association with the September 11, 2001
terrorist attacks on the WTC's two 110-story towers, which on a national level constitute
"historic events that have made a significant contribution to the broad patterns of our history."
As stated in the Coordinated Determination of Eligibility (DOE) for the WTC site, "the
significance of the WTC site is reflected by its integrity of location, setting, feeling, association,
and materials" (see Appendix B). The Coordinated DOE also states that some physical remnants
on the WTC site possess integrity of materials, including the bathtub, basement walls, and the
surviving bases of steel structural columns.

The boundaries of the eligible property are Route 9A, Vesey Street, Church Street, and Liberty
Street. Within these boundaries, the site retains various remnants of the former WTC complex
and temporary structures introduced as part of the rescue and recovery operations that followed
the attacks. As described in the Coordinated DOE, these physical features of the site contribute
to its significance. These items include:
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Section 4(1) Evaluation

• Tower Perimeter Column Bases (constructed pre-September 11,2001);

• Bathtub Slurry Walls (constructed pre-September 11, 21101) and Tiebacks (constructed post-
September 11, 2001/temporary);

• Northwest Remnant Subgrade Structures (constructed pre-September 11, 2001);

• Recovery and Construction Ramp (constructed post-September 11, 200 1/temporary);

• North and South Tunnel Projections from West Wall (constructed pre-September 11,2001);

• H&M (Hudson & Manhattan) Remnants (constructed pre-September 11, 2001);

• Other Vehicular Ramps (constructed pre-September 11, 2001);

• PATH Tracks and Substation (reconstructed post-September 11, 2000;

• Existing WTC PATH Main Entrance and Concourse, Sidewalks, Fencing, Existing PATH
Platforms/Mezzanine (constructed post-September 11, 2001/temporary);

• Passageway to the NYCT WTC Subway Station (F-Train) (constructed pre-September 11,
2001);

• Steel Beams in Cross Form (constructed post-September 11,2001);

• Plaza and Subway Access from Vcsey Street (constructed pre-September 11, 2000; and

• Cooling Water Pipes (constructed pre-September 11,2001).

PROBABLE USE OF THE SECTION 469 PROPERTY

No Action Alternative

Under the No Action alternative, the temporary PATH station would remain in service 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. In each case, 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 may include additional access and egress locations and the
construction of ventilation structures should the tracks and platforms be enclosed by the above-
construction of the WTC Memorial and Redevelopment Plan.

itcd Alternative

The Preferred Alternative for a Pcrrnanent WTC PATH Terminal would consist of five levels—
track and platform, mezzanine, concourse (balcony), and street-level.
Elements of the Terminal would be located throughout the WTC site. The proposed tracks and
platforms would be in essentially the same location as the temporary WTC PATH station but
would be expanded and configured to accommodate a fourth platform and 10-ear trains. A
mezzanine would be constructed immediately above the tracks and platforms. The concourse
would extend in an east-west direction through the site from Route 9A to Church Street with
intermediate connections to the Freedom Tower and other elements of the WTC Memorial and
Redevelopment Plan. It would also extend in the north-south direction east of the I and 9
subway line from the northeast quadrant of the site to Liberty Street. would
provide connections to the Cortlandt Street (R and W), Cortland Street (1 and 9), and World
Trade Center (E) subway stations. A street-level tenninal building would be constructed west of
Church Street between Fulton and Dey Streets.
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specific requirements for the design of the Terminal's platforms and tracks, and ji&sus.h,it_has
been thtenmined that a 5-track, 4-platfo station is netdJ urthrAfls on the selection of 5-
track, 4la*thnn..confiuration as well as alternative track and platform schemes evaluated
conjunction with pjnjA"Iannin g are urovided in Appendix C of the FEIS.

TheDEI&nqkcLthat the removal of ppjpnsqjthcnorthwest remnant sub gtdç_jructures on
h,wc.ilcjy be undcrlikeaa&piisLoflhe Termninal'a. construction, However, subpequentto

th=pphlictio=tif the DETS. the removalthe northw:stxemnant juhiade structures have
been nertaken as an independent action pursuant to the stiujilalions of the Prnrammatic
Agreement prepared for theLTc Meni [a n.d Redevelop ment Plan.

The construction of the PrefcueslAlternative would not alter the location or setting of the WTC
site. However, because it may 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
(sec Appendix B). The following describes the specific impacts of the Preferred Altemati ye on
the various elements of this Section 4(0 resource. The location of these remaining remnants and
structures is shown in Figure 4(f))-2.

• Tower Perimeter column Bases with Other colzunn 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 the 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 exislipg 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 sueh_tht only the bases
remain. During subsequent construction of the temporary WTC PATH station, all of the
column bases within the PATH right-of-way were either obscured to some extent or
removed for installation of the.tempsxaiyYVTC PATH station's track sheds, utilities, duet
banks, conduits, and other PATH infrastructure.

As described in the pject's 1s4mtdum.	 AareementjMQAt PANYNI shall. t9 the
maximum extent feasible in place 84 colunin ba.se remnants_n the North Tower
and 39cQium&basexemn.nts in the South To ia the _existing floor at elevation 2-4Z-(58
feet below Sea Leveft that p thneiheiootprints±ff the foroter Twin TcwcriJhe WTC site
and are not located in the PATH 6 column bases in the North
Tower and 3coiumn bases Jn the South Tower .w pii1 ci be.ieinppmrilorpnnentiy
removed.

There would be various site infrastructure elements supporting the Preferred Alternative
Within the PATH thrht-of-wa y, 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
perimeter column bases. The Preferred Alternative may_also include utility lines that cross
the footprints of the former North od South Towers at an elevation above .the cnsttpgfloor



a

CJQ)

a)

a,
Sc
I-'

0

C,
1

Il-I

0

(0
So
C

In
4S
C
CD
C

E
a,

cc
C)

C

CD

E
a,

cc

-It4w
z 

r0'I)
I-t
10
- a

vu

cw
I-
Zo
SM

0.0





Section 401 Evaluation

QUheiICsjtflevatjon 242 or 58 feet below these
utilities would be at Elevation 264{36feet below
the Joint inftastrneture nec&qf both the Permanent WIC PATH Terminal and the WIG
Memorial and Redevelopment Plan.

The total extent of the orth Tower citprjnt at the lowest level at apprpjjy elevation
242 (58 feet below_ sea level) to he
be.approximatd y 1.600 square feet and wj]Lnot exceeWercent of the North Towei
ibutprint area. The total extent fJhe South Tower footprint at the lowLkvL!
appiimtel eev ion 242 (58 feet below sealevelLtobe =pcrmauentiv occuniep
portion of the Proieqt will beenill Abe
WTC PATH faciliM plus an fIdditionot 2 000.	 squaeet required hythep4 will
Put sxce&53 cent of the South Tower footorint area.

 the construction of the Preferred Altern---a TANYUmuldJastall ajemy
track west of the existing_Thck 5. This temporary track would Mhejised to maintain PATH
qperationsjvhile rehabilitation work is undertaken pn other PATH
fraek vLould cover column bases andioqtprint area outside the existin_gPATIT riofy
during the consfletipexid_huuhe hackw.ould be removed upon completion of the
permanent tracks.

• Bathtub Walls (constructed pre-September 11, 2001) and Tiebacks (constructed post-
September 11, 2001/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 includesThereji e en of portions of the basement walls to
ensure —their .structural integjty and to agpnorLhuture redevelopment of the WI. site
includinwthe Permanent WTC PA.flrmi. A -foot high

tsluwall With tieback casexocdissoposedto remain visible and cessible to
and another .pørtion of the wc!tilwoii1d,hriorcc

part of thtPrefened Alternative. PANYNJ would also reinepprtions of the east bathtub
walls ttn flçT's I and 9line that we=wuLnotpr iously reinforced. Ifother development
athWTc site ke not move forward aeco4jpg__tqeurrent schedules or plans. it may also
b.ecesaJ nforce ponion&uf the north bathtub wail east oL Freedom Jowran
portions of tljcsouth bathtub w .aJfqove PAIE-substab'on-W,bere liners are
installed existin g tieb	 apswjjtheSnljhjjghtheicpfections would be subsumed
within the conciet of the liners,

• Recovery and construction Ramp (constructed post-September 11, 201 temporary): The
support foundation for the ramp would he relocated to allow for temporary relocation of an
existing track. The ramp would remain during Rarly construction of the Preferred .Alt ernative
and would then be removed.

• North and South Tunnel Projections from West Wall (constructed pre-September II,
2001): Structural modifications would be made to the projections to accommodate the
temporary Track 6.
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• H&M Remnants (constructed pre-September 11, 2001): The cast-iron ring tubes in the east
slurry wall of the bathtub would be removed for construction of the Pnfsrred Alternative.
On the eastern portion of the WTC site, all oL 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.

• Oilier Vehicular Ramps (constructed pre-September II, 2QQj): Several of these ramps
would be removed or sealed off, as they would have no function under the Preferred
Altematjy . This would also accommodate construction of new pedestrian concourses.

• PATH Tracks and Substation (reconstructed post-September 11, 2Q01): 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 it, 2001/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 becmthe.TQrminal and the MTA/NYCT E Subwa y would bjgnç
to incorporate the existina E Subway entranceilnJtacwrQntjqcgflDn. Certain elements and
materials of this passageway, which were retained as part of the construction of the
temporary station, would be nresryc4 as part of the Prkrre&Ailerna1ivc. However, it may
be necess doors during construction for their nroteti pDt.Thev would he
stored until they could be returned to the reconstructed passageway.

• Steel Beams in Cross Form (post-September ii, 20_1): 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 crn& formtwciu.k mLiain in the custQdv of
PAJpendin2 its disposition in accordance with thribtDf its 1eapeQtiyynea

• Plaza and Subway Access from Vesey Street (constructed pre-September 11, 2001): The
structural remnants of this access from Vesey Street are not permanently stable or
functional. However construction 	 the Preferred Alternative would not direct1yJp act
these elements. Furthermore, as described - in Project's Memorandum of.Aareement.
PANYNLwildprepeaJesource Proteclion Plan for the WTC site. This plan would
include _measures to avoid notentüiiLindirect effects on this structure durin g the Terminal's
coStinn

• Cooling Water Pipes (constructed pre-September 11, 2001): The Preferred Alternative
would have nçdrnpatQnjheoolin g water prnes. However, sections of the existing cooling
yçpes may be reconstructed and/otsemuted under a separate undertaking.

These effects to the WTC site would constitute a use of a Section 4(f) resource.
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Section 4(1) Evaluation

A VOIDANCE AL TERNA TIVES

Four alternatives were considered to avoid the potential adverse effect to the use of the WTC site
that would result from the construction of the Preferred-Alternative, as shown in Figure 4W-3 and
as described below:

• Avoidance Alternative 1, No PATH Service to Lower Manhattan;
• Avoidance Alternative 2, Relocate PATH Projections;
• Avoidance Alternative 3, Relocate Terminal Off-site; and
• Avoidance Alternative 4, Relocate Terminal On-site.

As described below, two alternatives that would fully avoid the resource would be feasible but not
prudent. The other alternatives may reduce the potential adverse effect to certain contributing
elements of the resource, but they would not wholly avoid the use of the Section 4(1) resource. No
fcsibknd prudent alternative could avoid the use of the Section 4(f) resource. Thus measures to
minimize harm wcae considered.

Avoidance Alternative 1, No PATH Service to Lower Manhattan

The suspension of PATH service to Lower Manhattan would avoid the use of the Section 4(1)
property. Under this alternative, PATH would no longer operate between New Jersey and Lower
Manhattan but all associated PATH infrastructure would be retained in its current state and service
on PATH's Uptown line would be maintained. It is assumed that PATFI would operate similar to
the six months before the opening of the temporary WTC PATH station with service to Exchange
Place. Materials remaining on the WTC site would not be physically altered or removed as a direct
result of this alternative.

As was described for the No Action Alternative in this EIS, the full suspension of PATH service to
Lower Manhattan would not meet the goals and objectives of this Project as follows:

• Effectively restore long-term PA TEl service between New Jersey and Lower Manhattan: This
goal would not be achieved under this avoidance alternative. This alternative would not
enhance Lower Manhattan's transportation infrastructure nor would it benefit PATH
operations.

• Establish an inter.'nodal transportation facility in Lower Manhattan: Because this alternative
would not result in construction of a Permanent Terminal for PATH, intermodal connections
in Lower Manhattan would not be enhanced as part of this Project. Therefore, this avoidance
alternative fails to meet this goal and its objectives.

• Plan and construct a terminal that would support the redevelopment of Lower Manhattan:
Since this avoidance alternative would not result in a Permanent PATH Terminal in Lower
Manhattan, this Project would not directly support the redevelopment of Lower Manhattan.
Although other independent actions (e.g., WTC Memorial and Redevelopment Plan; Route 9A
Project; Fulton Street Transit Center, etc.) may he pursued as planned, the long-term success
of these projects may be jeopardized by the absence of PATH and the transit connections that
are part of the Terminal Alternatives. Without a convenient, cost effective transit connection
between New Jersey and Lower Manhattan, Lower Manhattan's commercial recovery may
never be fully realized.

• Minimize adverse impacts to the environment: Although this avoidance alternative would not
result in short-term, construction period impacts, it would have long-term adverse effects to
the environment as follows:

4(J17
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- The elimination of PATH service to Lower Manhattan and the failure to construct a
Permanent Terminal is inconsistent with current, publicly-supported plans and policies for
redevelopment of the WTC site and Lower Manhattan as a whole.

The economic recovery of Lower Manhattan is dependent on the provision of reliable,
convenient, and cost effective transit service. The absence of PATH service may reduce
the desirability and marketability of Lower Manhattan and could result in the relocation of
existing businesses. Thus, this avoidance alternative may have a lasting, negative effect on
the economy of Lower Manhattan.

Assuming that the economic recovery of Lower Manhattan is achieved as planned, the
absence of PATH service would result in substantial increases in vehicular traffic and
diversions to other modes of transit. As described in Chapter 8, "Transportation," full
disruption of PATH service to Lower Manhattan would generate: approximately 1,200
new vehicles (autos, buses, and commuter vans); 6,200 new bus passengers; 8,400 new
ferry passengers; 3,600 new passengers on Uptown PATH service; and 9,350 new subway
passengers in the AM peak hour. The diversion of passengers from PATH to these other
modes would constrain the major roadways and vehicular access points to, from, and
within Lower Manhattan and would increase peak hour congestion on commuter buses,
commuter rail, uptown PATH service, and city subways.

- The new vehicle trips that would be generated by this alternative would also adversely
affect air quality in the New York and New Jersey metropolitan area. In 2025, this
avoidance alternative would generate an estimated additional 15.7, 18.0, 1.5, and 236.0
tons per year of volatile organic compounds (VOC), nitrous oxides (NO), fine particulates
(PM25), and carbon monoxide (CO), respectively.

Although this alternative is feasible and would avoid the Section 4(1) resources, it is not prudent
because it would fail to meet any of goals of this Project.

Avoidance Alternative 2, Relocate PA TH Projections

New tunnel projections at a location south of Liberty Street or north of Vesey Street would allow
for the construction of PATH tracks and a terminal that would avoid the use of the Section 4(1)
resource. To achieve this alternative, new structures would be constructed within the Hudson River
between New Jersey and New York. Within New Jersey, new track and tunnels would be
necessary to link the new Hudson River tunnels with the remainder of the PATH system. It is
assumed that the PATFI infrastructure on the WTC site would be retained in its current state and
that the other remaining materials would not be physically altered or removed.

The construction of new tunnels under the 1-Judson River and upland infrastructure in both New
York and New Jersey would be very costly (approximately $3 billion) and would take three to four
years longer to plan and construct than any of the Terminal Alternatives. Furthermore, this
avoidance alternative would not meet some of the goals of this Project as described below:

Effectively restore long-terni PATh service between New .Jersey and Lower Manhattan:
Generally, this goal may be achieved by this avoidance alternative. However, depending upon
the selected location for new tunnels and the infrastructure needed to support new track
connections, not all of its objectives may be met. Waterfront sites in Lower Manhattan and
New Jersey are mostly developed, which limits the location and construction of new PATH
infrastructure. Furthermore, since new track connections would be required within New
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Jersey, it is assumed that temporary PATH service would have to be disrupted for a period
during construction.

Establish an interniodal transportation facility in Lower Manhattan: Although extensive
planning would be needed to locate new tracks and a terminal within Lower Manhattan, it
may be possible to provide for some intermodal connections. However, it is expected that
this alternative would not achieve all of the connections that are proposed as part of the
Preferred Alternative.

• Plan and construct a terminal that would support the redevelopment of Lower Manhattan:
This alternative would allow for the redevelopment of the WTC site, but it may not provide
for direct connections to future uses on the site. Furthermore, because Lower Manhattan is
fully developed, construction activities outside the WTC site may impact existing structures
or may inhibit plans for other sites. Thus, this avoidance alternative may not allow for the
redevelopment of Lower Manhattan as currently planned.

• Minimize adverse impacts to the environment: This avoidance alternative would result in
both short- and long-term adverse impacts to the environment. Depending on the location of
the new tunnels and new PATH infrastructure in New Jersey and Lower Manhattan, this
alternative has the potential environmental impacts:

- As described above, the waterfront areas of Jersey City and most of Lower Manhattan
are fully developed. Therefore, construction of new Hudson River tunnels and upland
connections, including a Terminal building, would temporary disrupt or permanently
alter existing land uses.

- New right-of-way would be required to construct and operate new 1-Judson River tunnels
and their supporting upland infrastructure. This may require the displacement of existing
businesses and residents. Furthermore, new tunnels would take much longer to construct
than the Preferred Alternative. Thus, this avoidance alternative has a greater likeiibuci
for short-term disruption to businesses in Lower Manhattan as well as Jersey City during
the construction period.

- The construction of PATH infrastructure on new right-of-way has the potential to
disturb known or potential historic and archaeological resources in both Lower
Manhattan and New Jersey.

Because this alternative would physically alter the alignment of PATH, it has the
potential to constrain operations both during construction and over the long-term.

- A new alignment for PATH also has the potential to result in noise and vibration
impacts from long-term train operations.

- The construction of new tunnels within the Hudson River would disturb aquatic species
in the Hudson River estuary and has the potential to adversely affect water quality.

- The excavation of new tunnels for PATH may disturb contaminated soils present in both
Jersey City and Lower Manhattan.

Although this alternative is feasible and would avoid the Section 4(f) resource, it is not
considered prudent since it would have costs andthe tofexr rdinarv ma gnitude such
M a lengthy period of construction, and many adverse effects to the environment.
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Avoidance Alternative 3, Relocate Tenninal Off-site

Construction of a terminal within Lower Manhattan but outside the limits of the WTC site would
reduce the amount of PATH infrastructure on the WTC site, but it would not avoid the use of the
Section 4(f) resource. As described in Chapter 2, "Project Alternatives," the Port Authority of
New York and New Jersey (PANYNJ) previously explored a terminal location near the
intersection of Broadway, Dey Street, and John Street. Under this alternative, PATH tracks and
certain supporting infrastructure would be constructed within the WTC site to allow trains to
travel between the existing Hudson River tunnel projections and the terminal at Broadway.
Given the land and infrastructure constraints east of Church Street, this off-site alternative would
require that a stub-end terminal be constructed.

Although this alternative could reduce or eliminate the use of certain portions of the WTC site, it
would not wholly avoid the Section 4(f) resource. Furthermore, it would not meet some of the
goals of this Project as follows:

Effectively restore long-te"n PATH service between New Jersey and Lower Manhattan: The
stub-end configuration of this terminal would allow for a maximum operating capacity of 20
trains per hour, which would reduce the maximum throughput of the PATH system. Because
the tracks leading to the terminal would cross those of the temporary station, the temporary
tracks would need to be removed, resulting in the full disruption of PATH service for several
months. Thus, this avoidance alternative would result in both short-term and long-term
operational constraints for the PATH system.

Establish air transportation facility in Lower Manhattan: Because this avoidance
alternative could result in a new terminal in close proximity to the proposed Fulton Street
Transit Center, it would provide for certain intermodal connections in Lower Manhattan.
However, since it would be further from the WTC site, the World Financial Center, and
trans-Hudson ferry terminals than the Terminal Alternatives, it would not provide for all of
the proposed intermodal connections.

Plan and construct a terminal that would support the redevelopment of Lower Manhattan:
This alternative would allow for the redevelopment of the WTC site, but it may not provide
for direct connections to future uses on the site. Furthermore, because Lower Manhattan is
fully developed except at the WTC site, construction activities outside the WTC site may
impact existing structures or may inhibit plans for other sites. Thus, this avoidance
alternative may not allow for the redevelopment of Lower Manhattan as currently planned.

Minimize adverse impacts to the environment: This avoidance alternative would result in
both short- and long-term adverse impacts to the environment as follows:

- The construction of an above-grade terminal building and below-grade infrastructure for
this avoidance alternative would likely require building demolition. Thus, there may be
adverse impacts to existing and proposed land uses.

- PANYNJ would need to acquire new right-of-way and property to construct and operate
this alternative. This would likely require the displacement of existing business and
possibly residents in order to provide permanent structures for the terminal.
Furthermore, temporary displacement and or disruption of businesses would likely be
necessary during construction to support staging and other activities.

- Several historic structures such as the former East River Savings Bank Building, the
former American Telephone & Telegraph (AT&T) Building, and the Corbin Building
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are located east of the WTC site in the vicinity of the proposed location of this
avoidance alternative. Furthermore, the area east of Broadway along John Street is part
of the John Street-Maiden Lane Historic District. It is possible that one or more of these
structures may be physically altered by construction of a PATH terminal under this
alternative. Thus, although this alternative may reduce the effects to the WTC site, it
may have impacts on other Section 4(f) resources.

Construction activities and staging would require temporary street, sidewalk, and lane
closures in the vicinity of Dey Street, John Street, and Broadway. This would disrupt
vehicular and pedestrian access to businesses and existing transit services and may result
in increased congestion at other nearby locations.

The construction of a terminal in the vicinity of Dcy Street and Broadway has the
potential to disrupt New York City Transit subway service on the R and W; 4 and 5; J,
M and Z; and pçssiblv the 2 and 3 lines when underpinning of subway structures is
required. Although this work would be carried out according to New York City Transit
guidelines, it may cause off-peak and weekend service disruptions throughout the
construction process.

- Because the terminal would be located in any area having many older buildings, there is
potential for both short- and long-term adverse noise and vibration impacts. These
impacts may result both from the terminal's construction and from train operations.

Thus, while this alternative is considered feasible, it is not prudent. Not only would this
alternative not avoid the use of the Section 4(f) resources, but it would also not meet the goals of
this Project.

The selection of an off-site location to the north or south of the WTC site would have similar
environmental impacts and operational constraints as the Broadway location. Furthermore,
because any off-site alternative would require some PATH infrastructure within the WTC site, it
would not avoid the use of Section 4(f) resource.

Avoidance Alternative 4, Relocate Terminal On-site

Construction of a terminal at an alternative location on the WTC site would not avoid the use of
the Section 4(0 resource. As described in Chapter 2, "Project Alternatives," PANYNJ
previously explored two alternative terminal locations within the WTC site—Church Street and
Vesey Street.

Avoidance Alternative 4A, Church Street Location

The Church Street location would result in a new terminal on the eastern portion of the WTC site
in the approximate location of the former l-I&M Terminal. The terminal itself would occupy
much of the sub-grade levels between Church, Fulton, and Cortlandt Streets, and the 1 and 9
subway line, which are currently programmed for elements of the WTC Memorial and
Redevelopment Plan. The track connections between the terminal and the Hudson River tunnels
as well as certain ancillary facilities would be located on the western portion of the WTC site.

Not only would this alternative fail to avoid the use of the Section 4(f) resource, it would not
meet some of the goals of this Project as follows:

• Effectively restore long-term PA III service between New Jersey and Lower Manhattan:
This alternative would meet the long-term operational goals of PATH and would allow for
temporary service during construction.
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Establish an interinodal transportation facility in Lower Manhattan. This avoidance
alternative would provide for the intermodal connections to NYCT subways and the Fulton
Street Transit Center in the same manner as the preferred Mm tie. However, it would
locate PATH further from the World Financial Center and trans-Hudson ferries than would
the Ptcfcrrcsi Alternative. Furthermore. the svertical cipculation withhUl1QChiJIpJLStree
cmtion would reciuirc a.ks&convenient ascent to street level than- the Preferred Alternative
sinitpasengers would need to double back severa1iimes. Thus,_thtChurch Street opj_n
rn yJncreasc the travel time and level of congestion within the Tuinths_cnrnp&ediQth_e
Preferred Alternative.

Plan and construct a terminal that would support the redevelopment of Lower Manhattan:
The Church Street location would require the use of sub-grade spaces that are programmed
for elements of the WTC Memorial and Redevelopment Plan. As was described in Chapter
2, "Project Alternatives," the use of these spaces may not only reduce the quantity of offices
and retail that could be developed on the WPC site, but it would also locate certain building
functions such as security and loading at street level. This would be inconsistent with the
planning goals for the redevelopment of the site, which seek to centralize building services
and security in order to reduce the potential for future incidents on the WTC site.
Furthermore, the location of truck docks and other building services at street level would
increase noise at the memorial site.

• Minimize adverse impacts to the environment: This avoidance alternative would result in
nearly the same environmental impacts as the Preferred Alternative..

Although this alternative is considered feasible, it is not prudent. This alternative would not
avoid the use of the Section 4(1) resource. Furthermore, it would constrain future development of
the WTC site, would have adverse noise and visual impacts on the planned WTC Memorial, and
it would degrade the level of customeLeonvemence as compared to the Preferred Alternative.
Therefore, this alternative is inconsistent with the goals of this Project.

Avoidance Alternative 4B, Vesey Street Location

The Vesey Street location would result in a new terminal along the north periphery of the WTC
site. The terminal itself would extend east-west beneath the I and 9 subway line and would
occupy much of the sub-grade levels in the northern portion of the site between Vesey and
Fulton Streets. The tracks connections to the Hudson River tunnels, certain ancillary facilities,
and portions of the terminal would be within the bathtub. The remaining portions of the terminal
and its tracks would be located east of the I and 9 subway line.

Similar to the Church Street location, this alternative would fail to avoid the use of the Section
4(t) resource. It would also not meet some of the goals of this Project as follows:

• Effectively restore long-term PATH service between New Jersey and Lower Manhattan:
This alternative would meet the long-term operational goals of PATH, but it would require
the full disruption of temporary service during construction. As a result, those commuting
between New Jersey and Lower Manhattan would need to pursue alternative modes of travel
for several months.

Establish an intermodal transportation facility in Lower Manhattan: This avoidance
alternative would provide for the intermodal connections to NYCT subways, the Fulton
Street Transit Center, the World Financial Center, and trans-Hudson ferries in a similar
manner as the Preferred Alternative.
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• Plan and construct a terminal that would support the redevelopment of Lower Manhattan:
The Vesey Street location would require the use of sub-grade spaces that are programmed
for elements of the WTC Memorial and Redevelopment Plan. This may result in the location
of building serving and security to street level. Similar to the Church Street location, the
location of truck docks and other building services at street level would increase noise at the
memorial site and would have adverse visual impacts.

• Minimize adverse impacts to the environment. This avoidance alternative would result in
nearly the same environmental impacts as the Prerred Alternative.

Although this alternative is considered feasible, it is not prudent. This alternative would not
avoid the use of the Section 4ffl resource. Furthermore, it would fully suspend temporary PATH
service during construction and would have long-term adverse noise and visual impacts on the
planned WTC Memorial. Therefore, this alternative is inconsistent with the goals of this Project.

MEASURES TO MINIMIZE HARM

Absent an	 FIA and f ANYNJ_would inmiement measujesto minimize
harmiQthis Section 4ffl resource.

commitments to minimize remnants-and structures on the WTC site.

Thc)4 OA alao detjbroce rdocumejpgall remaining features on the_WTc_sjteas
well asany aiffl that would be moved from_the_cjrjnconsctiop_,fth_penrnnent
WTCPATH TerminaL

Conunentwih.thdevelfipJnent of the MOA.ITA and PAN NJ have..ponsid ered alternatiye
and _design.mpjfteation for theJPreftrred AlternMivestraikan4atrm_v The intent of
thIr mcess was to reduce e ica area the_WTC tower fsiotnrints that would bcohscnred
ythçJkeferred Alternative FTA and PANYI4Lhaveoncluded that_S tracks_anj4pjfo

the pyoiect'gpjs and objec ives. but that_aportiongf
one of the4lDlafo__(Platform[11 could be narrowed.

*The 1ci1onc ibesthese measures to minimize harm to the
text of the executedjytOA and other sunnortjjg aterajsappearj in4ipendix J3_ofthe_FEIS. The
process for deveLopSJb se mea resani_the_JVIQA_ itself is_described in Sectiq,
"Coordination." of this finaLseqtion 4ffl Evaluation.

WTC Site Documentation

As statedjc MOA, PANYNJ would document the WTC site and its historicjafljrestoLevcl
II standards of the Historic Arnrican BuiisSurve .yIFIistoric AnwricamEngineering Record
WASLHEìpjprto the removal or. Iteration features from lkc WTC stein
onnnection with the_undertaking of the PermanentWIC PATH TerminaL This do cii ILltioentation
would consist of large-format. b1ackanditçç toa hyofthe site and_its historic feature
as they currently_exit lar e . op	 çgra ic re rod tion	 d cxi ti drawin of
uflQflditi us and	 -Se temer 11 2001 conditions: and _a_writenstod

descdpon_& the site and its histericflircs ng_inlormn reusl3generatedr the
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Coordinated DOE for the WTC site as well as the Permanent WIC PATH Terminal's DEIS and

PANYNJ would consult with SHPO and HABS/HAER to determine whether narticular features
warrant measured drawings, and any such_drawjng&wouldJe_pmnared by an individual with
demousirdxrienjnilmprep&ation of measured drawin gs to HABS/HAERs4ancjards.

The compktedtumejaatimi_ ytould be submitted to SITPOandBABSJHABRfbr
consideration. The lame-format photographs prepared to HABS/FIAER standards would consist
of the views itemized in ExhibtFj,i'Schedule of Photogp" of the Project's MQASe
AppdixJELofAhcFEJS).

Tower Perimeter Column Base Remnants

Up-to _aic.iaLnLi&oThmuitsedn the Northiuwer and un to &totaLof 3 colwnnbsisesimthe
South Tower may be temporarily or nermanentiv removed to construct PATH Platform 1).
Where Platform D would intersect the northeast corner of the North Tower ..footprit4,Jh
platform would be clear of vertical obstructions and architectural treatments would be used to
yb_olicl1v reorsenUheJ.ncatiomnfthçpprint.AminimmmofitcL.&mathmm_of_Z&oiurnn
bs_qfthc&aM&QLumn.1S of theN orthjiowcr would be visibleilomPlatform_fl. Theiviewing
area would consist of a glass wall tilted inward from _thp.iatform combined with -a mirrored wall
to the west to provide a view of the column bases _from_this_area of the nlatform. Appñe
signage, granhics, and li ghting would complete the viewing arm

The locations of column remnants of th . 5jou-
PATH_platforms wontd_beaymb-ljc.aUy_reprcsenle&onJhes p1atthrms through architectural
treatments_ that .jkfsng and differentiate th qIIiQnsQf_the infrastructure that are within the
Tower - footpxint ----areisThese treatments _may—inc1ude_color .differentiation . texture
differentiation. symbolic representation of Tower perimeter column remnants, and/or an
emb1cmaimrkedigpatiug.tht1qcgtiono.fthehistarkressnrce,

In addition to the colunimbases described nboLyc. un to 4 column basi&s in the North TQwer_Qqujd
he_km.psxJ1xiiyIenp1ed_L work ti1mtaiL other JkQjccLsinLctures 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 return--do -theiroinal locations would be
accessible following the comnietinanf these foundations.

he considered only
aftvLnractical engineering design ontionLnursuant to StinuiatjonsjB.,,1a_and2hjo_preacae
column -bases in place have been exhausted. Column bases that are removed would -be reLume
totheir original locations if practical .engineerigdthgflermitscrmaen removal of-Column
bases woul4ndy_hkc_ place_jis a last resort,_and these -column bases would be removed and
stored in accordance with the stipulations of the MO-A.

The_cast-west pedestrian concourse to the World Financial Center wouldand built
in a manner that avoids the column remnants projecting above the -concrete slab that outline the
nrtpçrimeter of the North JpwenawLpJcc tSJast five (5 feet outside the
North_Tower_fQoiprint as measured from the center line of each mjting..column base--tojhc
face of the nearest structural sunnort wall.

The temnorarv PATH track (in addjfjonjo_the existin g S fraekft 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 thçpçnnanent tracks.and.pJutfoxm.s_tq recxpose the
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NsrthiiixLsmnitliiower perimeter column remnant	 of the North awLSouth Tower
may be coveyekby the temnorarvflpk and hal]st.

i

cbe

ttiofihl currently eon has been	 oraiil remoed fr th 	 nn

ced with ekan rounded ygljis reouirQd after the documeniatkidtç

e Project's Resource Protection Pla

Pa&wwyJaiIwiJiCTJiithwc&Siaiion (E Train)

The new j edestrian connection ben the PerniannLWTC PATiLiemlinal .andLJh
MTA/NYCT WTQE Sub	 Statio odd incorporate thtexistingance its
intent_kcntion.in a ..milnner that retains existing_materiajsand features_of tbis—en apçç

t	 to the handrails the fravertinQtkorinQ the stens and dosis_pgg
ssibI	 J11the E train from the_pdesfrjn connection. and oyerhejSaeto the

northmce_with current buildin2 codes and Americans with Disabilities Actr 	 nts The
Swoiiid incJud_at	 inimum.a glacjue	 tone features of the E_sujyy

Punngs 	the new pedestrian connection bet veea the PenmanenflATT(
£ATUerrnSbn4ihe ESubwav Entrance	 a	 obclljeppyççwJ stored
until they .can be reipstalledjijnJhQj]ewconneetjop

East and iVesLlurjfgjls

The desjfor the Pqjcw Id provide visibility from within_thej'erminaj to a pojjjotiofthe
met the condition of the slurry wall evokes

the i 	 to represent the historic
thxebposed, tiebaeks nroiect beyond the re-s abilized slum, wall) jtoiewhich

se

is_provided woul&enable a view of the slurry wan which isclea	 izble. and pctfu1of
the_sii1rnLwa11: and thposure would nQt nose a safctvhazardthepjMicf_xo
finishes all
include a location from which the members of
the west sjumwalj.

Steel Beams	 Fonn

PANYNJ_wauldrelocateJhesteel..co1umn.A'sbe ..nted on a concrete pedestal and
currently__situated within the WTC site near Church afreet in accordance with Sti pulation V10f

pen_dial al dsposition of these artifacts inaccordance_withihe_ri.ght the reseli.

B sour Proteejion Plqfi	 be	 Site

PA-	 halm with SHPO and _fir coordination with LMDC and MTALNtYC[js
apQroprjSJiaileveIopaWTC Resource Ikate_otioii P1 for the er anent WTCPATJI
TciinaTJpJaiuould bepIp& to	 lements_of the WTC site that are to remain in
Situ from ivadyertent4 macduringthe Terminal's ,eont onAtwod detail tim oect's

for1he_sJtellt would nroyideibr_an

Efflffigt2t22etion

xis bng_c ondition of 1ement, es tabli sh prt ion ces
establish methods_and materials to he usedfpr_any repjrs.

s the Sesreta of the_intdor's professipnjaijflcations
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and woukLhave the onnortunity, to review design drawings and jpjthflcations urior to
construction-The plan would em ower the lojeQt±&hisñc architect in consultation with the
Chief  Engineer of cinatedPMD NJloiaaut "stop 'orders to event Tiay unanti damage to
historic nronerties. Recommencement of work would onl y be permitted on&pthehjf_Enginer
OLPANYNJ and the ihistoric architect are assured that appropriate modifications have beennsk
tQthJtjoUehniquesJQassure that no further damage woul&nQqur.

PANYNjmdiiiumisbcopksofthe Plan to SFIPO. AHF4heJ1atjpnal Park Service and the
Section 1O consulting parties for reviewa dcmmntprior to its implementation.

HUDSON RIVER BULKHEAD

DESCRIPTION OF THE SECTION 4(9 PROPERTY

There is one known archaeological resource in the area where the Preferred Alternative' s
pedestrian concourse to the World Financial Center would be located—the Hudson River
Bulkhead (S/NR-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. MdCleilan, 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 wails 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 (see Figure 4(f)-l).

PROBABLE USE OF THE SECTION 46 PROPERTY

No Action Alternative

The No Action Alternative may involve minor construction activities to extend the service life of
the temporary WTC PATH station, to the extent possible. Most of these activities would be
undertaken within the limits of the WTC site and there would be no disturbance to the Hudson
River Bulkhead.

&eferred Alternative

Tunneling for a pedestrian concourse under Route 9A would require piercing the Hudson River
Bulkhead, which is buried below ground along the western edge of Route 9A. This would
constitute a use of this Section 4(1) resource.

A VOIDANCE ALTERNATIVES

Since a pedestrian concourse below Route 9A would not avoid adverse effects to the Hudson
River Bulkhead, a lternatives were considered tp eliminate thispotential adverse impaat.
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Avoidance Alternative I: At- grade Crossing

Since subsurface construction would not be required for an at-grade crossing, this alternative
would not result in adverse impacts to the Hudson River Bulkhead. However, an at-grade
crossing would not meet the goals of this Project as follows:

• Effectively restore long-term PATH service between New Jersey and Lower Manhattan: The
absence of a grade separated crossing at Route 9A would not restore the facilities that
existed prior to September 11, 2001. Previously, two pedestrian bridges crossed Route 9A,
providing access between the World Financial Center, the World Trade Center, and PATH.
Thus, the at-grade crossing would be inconsistent with this goal for the Project.

Establish an interinodal transportation facility in Lower Manhattan: Because the at-grade
crossing would not provide for a convenient connection between the World Financial Center
and its ferry terminal, which is west of Route 9A, and the multiple transit facilities,
including PATH that would be east of Route 9A. This alternative would not be consistent
with this goal for the Project.

Plan and construct a terminal that would support the redevelopment of Lower Manhattan;
This alternative would allow for the redevelopment of the WTC site, but it may not provide
for a convenient connection between the WTC site and PATH and the World Financial
Center and Battery Park City. Although the at-grade alternative is not fully inconsistent with
this goal, it does not provide for the enhanced pedestrian connections that would be achieved
with a pedestrian concourse under or bridge over Route 9A.

• Minimize adverse impacts to the environment: This avoidance alternative would result in
long-term adverse impacts to the environment as follows:

- Since all pedestrians traveling between the WTC site and the World Financial Center
would cross at grade, this alternative would likely result in adverse impacts to vehicle
traffic on Route 9A as well as to pedestrian levels-of-service. Furthermore, the
substantial number of trips that would cross at grade would increase the potential for
vehicle/pedestrian conflicts, which would degrade the safety of both vehicular and
pedestrian travel in Lower Manhattan.

Thus, while this alternative is considered feasible, it is not prudent. Although an at-grade
crossing would avoid the use of the Section 4(f) resources, it would not meet the goals of this
Project.

Ayj4 dance Alternative 2: Pedestrian Bridge

The DEIS identifiedadesignpjpn that would result in a1esan b geoy.rRoute 9A
rather than asub-arade concourse. Subsenuent 10 publication of the DEIS. the nedestrian bridg

Subsequ	 ___________________determined that a.pc4csftinn_hrjdgQwQuW1aiiJo
meet some of the nrojept's goals and obietiyesA&ftijoj

•	 ffccJiyçJrçgp/çjon-te;)JjPATIi[service between New Jersey and Lower Manhattan:
jJgtive woul&wovickforjhe_same type of connection that was urovided cSwc

the WIC site and the World FinanciaLCenter as existed prior to September II. 2001.
However,_edestnan_bri4gedn&nntnrovfflc for the ame level of service or convenience
an -grade concourse. Unckrthebr jujge optionpedestrians wishing to travel between the
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Permanent WTCPATHTernumnnLan4Baftery Park City would need to ascend from the
tracklnlatform level to the_second level_ofYreedom Tower. then cross Route 9A via the
bridge and descend to street level through the Wufici Financial Center. This results in two
additional sets of stairs/escalators as comnared to the subade concourswhich increases
traxeLtimeYuflhennore. measures within the Freedom
Tower and the Winter Gardenihatjyotildjiotbcneeded for a_sjjbnde concourse since the
bridge diverts,.Mcr volumes of pedestrian_traffic throuj..h .these facilities than wouldjbe
aubgrads&concourse.

• Eslcibliskan intermodal Emnanortation fhdilitjtIn Lower Manhattan: Although it may
convenientfor sme_ustomers than would be a auk-grade cone gurse, the edestria&bddge
would provide for connectiors_hetwe.enihe_Wqrld Financial Center and its krrv terminal,
which is west Route 9A. and the multiple transit facilities including PATH that woul4be
east of Run ic 9&iThus. this alternative would be consistent with this goal for the Proiect,

• Plan and consirucka terminal that wou.ldsu osthe redevelopment of Lower Man Jia.t(ar,i
This alternative would allowforth.redexel.enmeiflofihe_WTC site. but it ma y orovide a
less convenient connection between the WTC site and PATH andJhe World Financial
Center and Battcryj'ajk City than would a sub-2jade concourse. Although thepedestrian
bui4ge_i&notjMllv inconsistent with this goaL it does not pmvide for thhancedpcdesS
connections that would be achieved with a pedestrian concowse under Route 9A.

The construction of the bride's foundations could result in the disturbance or removal
of potions oLtheiludson River Bulkhead. Th_e_rjge's construction could also affect
historic resources located within 90 feet of consthiction limits, which may result in
adverse impacts other structures_within_the-_APE for the Permanent WTC PATH
TerminaL

Thus,_while this alternative is considered feasible, it is not urudent since it results in reduced
1cicLcrvice thcp.c4esirian nthmaynecessitnteadditional acciiiitv measures for Freedom
Tower and the Winter Garden.

MEASURES TO MINIMIZE HARM

Absent an avoidance alternative, FTA and PANYNJ would implement measures to minimize
harm to this Section 4(f) resource. :tt prpJçe c?cci4ed MOA (see Annendix B) details a
process tcLfollow to identify andmitjaatc any adverse impacts Riycdflulkhcad.
Because the Hudson River Bulkhead is also located within The APE for the Route 9A Projet,
PANYNJ would coordinate its treatmenpan with NYSDOT. In consultation with SHPO. and

J. would.4ey.[op.andimpçenL&plan to locate and identiI'
intactportions..of the Hudson River Bulkhead that would be affected y_cwnatmoiti.on_of the
EennsncitWTC PATh Terminal's east-west pedestrian connection, In the event that the intact
portions of the HudsonRiver Bulkhead jare dentfue4. PANYN.J would. in consultation with the
SHPO and N'YSDOT, nrenarejjreatment ulan for ihose rioxti pn&of the Hudson River Bulkhead
to be affected bytheflp'ect. The pj,an would be submitted to_SUPO and Section 106 consulting
parties for their review and comment prior to implementation.
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WTC SITE ARCHAEOLOGY

A Phase IA Archaeological Assessment and a subsequent Topic Intensive Study for the WTC
site found former Block 85 (Lots 8-17) at the northeast corner of the site and former Block 60
(Lots 5, 6, and 10) near the southeast corner of the site to be sensitive and to warrant further
consideration (see Figure 4[fl-4.) These areas are 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.

PROBABLE USE OF THE SECTION 4(9 PROPERTY

No Action Alternative

The No Action Alternative may involve minor construction activities to extend the service life of
the temporary WTC PATH station, to the extent possible. Most of these activities would be
undertaken within the limits of the temporary WTC PATH station. Therefore, this alternative
would not disturb or alter the potential archaeological resources within the northeast and
southeast portion of the WTC site.

Preferred Alternative

Construction of the Preferred Alternative would fi29" ns of the WTC site, which has
been identified as potentially sensitive for archaeological resources. If National Register-eligible
archaeological resources were found to exist, activities that damaged or destroyed those
resources would constitute a use of this historic resource.

The regulations specify that Section 4(f) is not applicable for archaeological resources if it is
determined that such resources are important because of what can be learned through data
recovery rather than through preservation in place. However. thenroiect's MOA ,provide,sjir
atipuJatio -us tQftçpeiilinl impacts to these awhaeoloaisitiyreasprtjojbe
proiect's compliance withSection 106 of the NHPA

Prior	 subsurface diaurbance at any ,,of Jibe locations that have been
determined toje sensitive for historic ar,chaeothgical iescur	 ANYNJ will. in consultation
with the SB,Q4,LMDc apprqpriate identify and, evaluate the National Register eligjjit
of any archaeological espi	 t thesloeations ia,accordance with 3ñiYR 800.4.

In the event that 19',AJn consultation with SHP,O. determines that}Iational Register-eligible
arcluic-q-to resources will- be adversely affectecftvcopsjrnction of the Preferre&Alternjye=gteaL
PANiNinidin consultationwA,_SPOdLMDcaroriç,4jçsectign=XT
106 consulting parties,, de 	 ndjinp1ernentanArcjplQgiçgResource Treatment Plan for
thefroject, TheA phaeothgical Resources Treatment Pla	 jmtation will jidherejoihe
standards .,,established by the Quideiincs for
Archaeolozy and Ui c Preservation (48 includin the standards therein for
nrofessiqp q jiflçjon,sj4nwfllbesubmitted to SHPft and Section 106 consulting
narties for their review and comment nrior to imulementation.

At this time, it is not anticipated that the archaeological resources that could be disturbed with
the construction of the Preferred Alt_native are important for preservation in place. Therefore,
Section 4(0 would not apply to these archaeological resources. However, should it be
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determined that these resources should be retained in place, PANYNJ and FTA would prepare a
separate Section 4(f) evaluation.

OFF-SITE HISTORIC STRUCTURES

DESCRIPTION OF THE SECTION 4(F) PROPERTIES

An area of Potential Effect (APE) for the Permanent WTC PATH Terminal was established to
consider the potential short- and long-term impacts to historic structures. This APE was
approved by SHPO in March 2004, and includes 21 known historic or archaeological resources
as shown in Table 4(f)-1 and Figure 4(f)-l.

The potential effects of the Pmfime emalive on the WTC site and the Hudson River
Bulkhead were described above. This section focuses on the other structures within the
Permanent WTC PATH Terminal's APE.

PROBABLE USE OF THE SECTION 469 PROPERTIES

No Action Alternative

The No Action Alternative is not expected to result in a direct or constructive use of off-site
historic resources.

Preferred Alternative

The long-term operation of the Preferred Alternative is not anticipated to result in any use of off-
site historic structures. However, the Terminal's construction may result in vibrations that may
impact historic structures in close proximity to construction activities.

Per the guidance of the New York City Department of Buildings, historic structures within 90
feet of the Permanent WTC PATH Terminal's project limits were considered to be potentially
impacted by construction activities. Based on these guidelines, the Terminal's construction has
the potential to adversely impact 5 Section 4(f) properties within its APE as follows:

• Former East River Savings Bank, 26 Cortlandt Street;
• Bareley-Vesey Building, 140 West Street;
• Beard Building, 125 Cedar Street;
• 114-118 Liberty Street; and
• St. Paul's Chanel and Cemçtery.

The other off-site structures listed in Table 4(f)-1 are beyond the 90-foot threshold for
construction impacts and would not be subject to use of any sort under Section 4(f).

The executed MOA for the Permanent WTC PATH Terminal nrovjdctthe followina}jnulations
pursuant to notential impacts to the Barclay-Vesey Building, Former East River Savings Bank,
Beard Building, St. Pauls Ch x--	 Graveyard,	 -14- Ft

PAiiJ,Jnsonnhtion with SHPO and Section jQ consulting pajes1ajçoordination
with LMUCndJyiTA/NYCT. where apppnriate._sdey J opa' flwcidnIrotection Plan
(CPP) for the Project. The CPP woul&svLbrtkflQasufl&ftrjhe protection anctiloidance of
structural and architectural damage to these historic jronerties that ma y result from construction
vibration. The CPP would be based on requirements in theNeyLYork City ]2cnartmentof
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Section 4(1) Evaluation

Table 4W-I
Known Historic and Archaeological Resources in the Area of Potential Effect

Ref.	 S/NR	 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	 X
and Liberty Streets, and
Route 9A

3	 Barclay-Vesey Building	 140 West Street 	 X	 X
4	 Federal Office Building/ U.S. Post Office	 90 Church Street 	 - X

5	 St. Peter's Roman Catholic Church 	 22 Barclay Street	 X 	 X
6	 Former St. Peter's School	 IS Barclay Street	 I
7	 30 Vesey Street	 30 Vesey Street	 - -	 X

B	 Old New York Evening Post Building 	 20 Vesey Street	 - X 

9	 New York County Lawyers Association	 14 Vesey Street	 X 
10 Astor Building	 217 Broadway	 - -	 X

II Transportation Building	 225 Broadway	 - -	 X

12	 African Burial Ground and the Commons Historic District 	 Bounded by Duane Street, 	 X	 X	 X
Park Row, Broadway and
Centre Street

13	 St. Paul's Chapel and Graveyard 	 Broadway and Fulton Street	 X	 X 	 X
14 Former American Telephone & Telegraph (AT&T) Company 	 195 Broadway	 X	 X

Building

15	 Fulton Street IRT Station	 Fulton Street and Broadway	 X	 X
16 Former East River Savings Bank 	 26 Cortlandt Street	 - -	 X	 X

17	 United States Realty Building* 	 115 Broadway	 XX	 X _____
15 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 4(f)-i.
NHL: National Historic Landmark.
5k New York State Register of Historic Places.
NA: National Register of Historic Places.
S/NA-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-&igible: 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.

Bi insTecjic&olicy and ProcedureNotice (PPN)#iO/88" reaardflg_poceesfrthe
yoidancofjamag Jo_histoncsfructurc.s resulting from adjacent construction. The PPN

clQflnes adjacent historic structures as being c_ontiQuous or within a lateral disturbance of 90 -feet
from a lot under devetqpment or alteration.

ThcBP._wSd_despribe in detail thestruction rocedures of the Projecçj well as the
c.nstructionprocedures associated with other prc,wts under construction in the vicinity of each
of_thehirirperties.It would alsop@vide for the insnQctjng and repofling of existint
conditions atj)ise orogerties. establish protection procedures. establish a monitoring program to
mcjrc_yeical an.4j&teral movement andvibration. establish and monitor construction
methods to limit vibration: and establish nethodsand matthal&abe used for any repairs. The

to protect
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these historic pr.QpffiJ-fl1s from increased vibration levels associatçd with construction aotiyjties
The UP —would Provide for a historical architect meetingih.e Secretary of Interior --

-
SIanr

supervise implementation ofthelfft

ThcCPP would empower th .c iStthcaLarqhuicct in_consultatipn with the Chief Engineer qf
PANYNJ ("The Enaincef'I to issue "stqp work" ordersioprvent any damaue to historic
prppntics,nd any recornmeaqe.mcnt f we&S1I only be permitted at such time that the Chif
Engineer and historical archjtcct_h y	snce that the appronriate modifications have been
made to the construction techni que to assure that no damage would 	 rto historic properties.

Since measures to avoid substantial impairment of the historic quality of off-site structures
protected by Section 4(f) have been incorporated into the Project, this alternative would not
require either a direct or constructive use of these structures. The potential impacts to these off-
site historic structures under this alternative would be temporary, minor, and repairable.

C. COORDINATION

The ETA is serving as the federal lead agency for this Project under the National Environmental
Policy Act (NEPA). PANYNJ a municipal corporate instrumentality and political subdivision of
the States of New York and New Jersey, is acting as the Project sponsor.

The NHPA Section 106 review process for the Permanent WTC PATH Terminal began
concurrent with its public seeping under NEPA in September 2003. In order to streamline the
process for three of the Lower Manhattan Recovery Projects, ETA entered into a coordinated
Section 106 review process with the USDOT, Federal Highway Administration (FHWA, lead
agency for the Route 9A Project, and the Lower Manhattan Development Corporation (LMDC),
lead agency wider the U.S. DepadmcntQfthiasin and Urban_Developmcnt for WTC Memorial
and Redevelopment Plan, in December 2003. The three lead agencies jointly notified the SEPO
and Advisory Council on Historic Preservation (ACHP) concerning these three Lower
Manhattan undertakings and identified potential consulting parties to the Section 106 process. In
January and February 2004, ETA, FHWA and LMDC 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 for the WTC site, which
was issued in final form on March 31, 2004, Upon conpetign af.,the Coordinated Determination
of Fhgibihty, the gencjcs proceeded with their res ectiveproi ects' Section 106 responsibilities
separately.

Subsequently, the FTA determined that the Permanent WTC PATH TerminalTerminal would have an
adverse effect on the National Register-eligible WTC site and the National and State Register-
eligible Hudson River Bulkhead. The ETA also determined that the Permanent WTC PATH
Terminal may have adverse effects to off-site historic resources during its construction. As such,
PANYNJ and FTA prepared a draft Permanent WTC PATH Terminal Finding of Effects
pursuant to Section 106 of the National Historic Preservation Act, which was published as part
of the Permanent WTC PATH Terminal's DEIS.

Consulting narlies and the generaipijblic had the pportunity to commenton this draftijudirig
of Effects concurrent witkthe_ public.comment_period for this DWS. ETA and PANYNJ hosted
two- section consultin g parties meetings, one on June l4.2OOnd one on July 2O_2OO&
ETKandYANYLpmyickcljzilbrmation at these meetings tofurther .ebrif'_thejroiecti&effects
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on historic resourc. The con	 commentedjhcjndino Effects a—ad pzpyjk
discussion n measures to a yoidnimzormitigathese effects.

Following the close of the .pMhlic comment neriod QhES,FIAancL?ANYNkcopjje
coordination with the Advisory Council on Historicfreservation (ACFIP). SJ{PO. and the other
Section 106 consulting narticlo_develon mcasures to avoiti. minimize,jw miii ate adyerse
effects on the resourcesidentified_in_the FindingfEffects_Qie consu1tin p&ar1viiieejpg was
held on AuQustl9,2004. one on November 4. 2004 and one on November 15.QQ4lpJki
comments op. the draft Memorandum of A greement (MOA). Anotherdraft version-of thLMQA
was distributed to the consulting-parties on December 16. 2004, and the_consultin g parties were
invited to comment in writing.

FETS. The following is aummn of the maim issues raised b the irtipq
they 	 din the executed MOA

Perimeter column Remnants Outlinin g North Tower and South Tower Footprints and the
Tower Footnrint Areas: The treatment and accessibility of tht perimeter column remnants

areas inte context of the Permanent WTç PATH Terminal was raised at each
oL1iie_,meetins. In response. the MOA contains a ej_ofstigu1atjou&rcgçipgIAn
PANYNJ's commitment thatjc Abe maximum extent feasible given iajcefiapiernentatiirn
reouirements. the desi gjtnflhe Terminal will preserve in.84 column base rmns 
the North Tower and 39 columnbase remnants in the South Tower stin floor a
ekyaon242_(58t below Sea Level) that outline the footprints of the former.  Twin Towers at
the WTC site and are net,.located in the PATH riaht .-of-wav. The MOKnis.o_sets forth the
MnoMo-exceed,extent of each of the to-w-er-foolprints that will bepermanenflv occunied

wwi&1emakn_ace..i1u_nay be coveredjhe_piatfiliesvjnboIie
representationJjgachitectura1 treatments, - of column remnants that ma y be obscured
or nermanentiv removed by the Terminals platforms.

• £u#udative Effects: Consu1tin narties exnressed concern about the cumulative effects of
muinlemudertakinas in this area of Lower Manhattan on the VTC site and on other historic
nronertic&m_the vicinityAnjti rafts of the MOA,.awell as the DJBJSaa&FEIS. snecified

advance of&onatructiainto
ensure that buildings adjacent to areas f constmction for the Permanent WTC PATH
Tcmiinalwu1&not be inadvertently harmed by a variety oLlictors. mdmdniggropnd-bome
vibration. The final MOAtakes_into accountlhcLneed to coordinate development and

mlementioof the cPPS with LMDC, MTAJNYCTandNYSDOTItalso_pçciçl
provides for development and impiernestinu of a for protection of historic !icpicphss1
the WTC site during construction activities withinthe Siteincldrng construction associated
with the, WTC Memorial anddcv ,JopxnentY an and&peccssary, with the Fulton - Street
Thnsit.GenteLan4i pJJte 9A. The MOA also sets jorth a detaile&ptopess for PAJ Lq
address cumulative effects o	 WTC site during desjg, and throu gh the first six months
of the Terminal's oneration.

• HTc Site ArtiflwLAnumberofconsu1tthg_narties were con.cerneJ_ahoigjoff-site
artifacts from _the WTC site, many of which are in the interim .care and 	 oUAJ
at Hangar. 17 at JFK lot	 tiol Airport. The	 nb	 and trntmentsf these off-site
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artifacts is.,not a nart of the Permanent WTC PATH station,and theirjjb1tns in the
WTC Mcrncgjal will be coordiniç4hyLMDCiJDwever. the MOA for the WTCPAIH
station rovides a pmccsttohe followed in the event that elements now on the WTC site
must be removed during construction of the Permanent WTC PATH Terminal.

• £TnwL Subwa y Entrance: Responding to a number of_comments rqgardinthe E-train
snbway_entrnce. the MPKsnecifies that the remains DLthe ore-Sentember 11. 2001
enfrancJaihc E subway line..frmnjh WJciikJ1 be incoorated, t . thctst extent
Possible consistent with and Americans with Disabilities Act
çqjirç'ncnts. into the new pedestrian connection betweea.the Terminal an.&the subway

• Recordationjjf the WTC site: Consulting parties were very interested inacomprehensive
documentation of current conditions on the WT. site prior.±Qconsfructio1, As such
recordation gfjbjWTC siteis.aztipMlgtica.pfthefennanent WTC PATH Terminal MOA:

• Continued Farticinatipi, f Consul/jnc' Parties: Consulting narties raised concerns
regarding their continued invjftçmçntjfo j1 jng the execution of the MOA. Consistent with
the ±regulations impiementina Section 106 of NT{PA. the MOA ...ezcpliciftv provides for
pppi, ç4particthatiomof_consuItin parties througou.tthe desi gn process and treatment
Plans development followin g the execution of the MOA.

The MOK among,..the FTA. AC.QJ. and concurringconsuttig..,pc&was
executed in April 2005.

ET&Sicied U.S. Department of theinterior(DOI) review of the Draft Section 4(1) Evaluatjg
which .was_published concurrent with the DEIS. In a letter dated. Jul y 30.2004. DOT a greed with
thciindiiil s that there are no feasibje and pmdentalternatives toilie_pronosed project. ifprqjet

review urocess was ongglng and that a MOA would be executed prior to nublicafipn_cifthe_FEffi.
DOT has and will continue to have involwmen nthePrciect's Section 106 review nroeess.
inciuding the measures developed pursuant to the MOA in ordetito minimize MmtpS.cS.e&tmnn
4(1) resources.

The_ccccuted MOA provides for ongoing -coordination_with _ACHP, SHPQjmjthc Project's
Section LO6_ Consulting gties during.. the_design_and construction of the Preferred Alternative.
Thi&_indwies__review of_aResource Protection Plan, Construction. Protection Plans._.and
FTABSfflAERdocumentationD. n review for the treatment of the Terminal's platforms, the
Esubwayenfrance. and the east andweat iiy yvalls will involve 0, ACHP. and.the
Prniecfs,,Setion 106 Cons_uhin Parties. Furthermore, the MOA provides for a process to
communicate projectinformation_with the Section 106 Consulting Parties as_thsde.sjgn.,rnoves

*
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List of Agencies and Organizations

This Final Environmental Impact Statement (FEIS) has been widely distributed and is available
for review at libraries, community boards, and other locations. Compact disc and/or bound hard
copies of the document were distributed to the federal agencies, New York and New Jersey state
agencies, New York City agencies, elected officials, and Section 106 consulting parties listed
below. A notice of the document's availability was mailed to the major institutions, community
groups, interest groups, local businesses, property owners, property managers, and utility
companies listed below.

A. LIST OF NOTIFIED PARTIES

FEDERAL 
AGE 

NCIE S

Advisory Council on Historic Preservation (ACHP)
U.S. Army Corps of Engineers (ACE)
U.S. Department of Commerce, National Marine Fisheries Service (NMFS)
U.S. Department of Homeland Security, Coast Guard (USCG)
U.S. Department of Housing and Urban Development HUD)**
U.S. Department of Homeland Security, Federal Emergency Management Agency (FEMA)
U.S. Department of the Interior
U.S. Department of Transportation, Federal Railroad Administration (FRA)
U.S. Department of Transportation, Federal Highway Administration (FHWA)**
U.S. Environmental Protection Agency (EPA)
U.S. General Services Administration, Northeast Division (GSA)

NATIVE AMERICAN TRIBES

yug&Natjn
Delaware Nation
Uneidajndian Nation
On on dnajn di a Natjj n
Poospatuck Nation Tribal Council
Shinnecock Nation Cultural Center and Museum
Stockbridge-Munsee Band of Mohicans
St. Regis Band of Mohawk Indians
Thnawanda band of Seneca
Tuscarora Nation

JndicMes4jsianatoryjrty for the

Jdcntifies & Section 106 consulnngiaiy.
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NEW YORK STATE AGENCIES

Battery Park City Authority (BPCA)**
Empire State Development Corporation (ESDC)
Hudson River Park Trust (FIRPT)**
Lower Manhattan Development Corporation (LMDC)
Metropolitan Transportation Authority (MTA)
MTA, New York City Transit (NYC')
New York Metropolitan Transportation Council (NYMTC)
New York State Department of Environmental Conservation (NYSDEC)
New York State Office of Parks, Recreation and Historic Preservation (NYSOPRI-JP)
New York State Office of General Services (NYSOGS)
New York State Department of State (NYSDOS)
New York State Department of Transportation (NYSDOT)

NEW JERSEY STATE AGENCIES

New Jersey Department of Transportation (NJDOT
New Jersey Transit (NJ Transit)
North Jersey Transportation Planning Authority (NJTPA)

NEW YORK CITY AGENCIES

New York City Art Commission**
New York City Department of City Planning (NYCDCP)"
New York City Department of Design and Construction (NYCDDC)
NLXct&L i irJat tment (F]JNYJ'
New York City Department of Environmental Protection (NYCDEP)
New York City Department of Parks and Recreation (NYCDPR)
New York City Department of Sanitation (NYCDOS)
New York City Department of Transportation (NYCDOT)
New York City Economic Development Corporation (NYCEDC)
New York City Fire Department (EDNY)
New York City Landmarks Preservation Commission (LPC)*
New York City Mayor's Office of Environmental Coordination
Mew York City Office of Emergency Management (OEM)
New York City Office of Management and Budget (OMB)
New York City Planning Commission (CPC)
New York City Police Department (NYPD)

ELECTED OFFICIALS

CONNECTICUT

U.S. Representative Christopher Shays, District 
44*

NEW JERSEY

U.S. Senator Jon Corzine"
U. Senator Frank Lautenberg
U.S. Representative Michael Ferguson, District 7
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U.S. Representative Rodney Frelinghuysen, District 11
U.S. Representative Robert Menendez, District 13
U.S. Representative William Pascrell, District 8
U.S. Representative Donald A. Payne, District 10
U.S. Representative Steven Rothman, District 9

New Jersey State Governor, RkhardJ.CodeyiActi.pg)

New Jersey State Assemblymember Donald Kofi Tucker, District 28
New Jersey State Assemblymember Wilfredo Caraballo, District 29
New Jersey State Assemblymember Anthony Chappone, District 31
New Jersey State Assemblymember Mims Hackett, District 27
New Jersey State Assemblymember Vincent Prieto, District 32
New Jersey State Assemblymember Louis Manzo, District 31
New Jersey State Assemblymember John F. McKeon, District 27
New Jersey State Assemblymember William D. Payne, District 29
New Jersey State Assemblymember Joan M. Quigley, District 32
New Jersey State Assemblymember Craig A. Stanley, District 28
New Jersey State Assemblymember Albin Sires, District 33
New Jersey State Assemblymember Brian P. Stack, District 33
New Jersey State Senator Richard J. Codey, District 27
New Jersey State Senator Ju ph V. DoriaJr,, District 31
New Jersey State Senator Sharpe James, District 29
New Jersey State Senator Bernard F. Kenny, District 33
New Jersey State Senator Ronald L. Rice, District 28
New Jersey State Senator Nicholas J. Sacco, District 32

Mayor JvrrarniakHeajy, City of Jersey City
Mayor Joseph V. Doria, Jr., City of Bayonne
Mayor Sharpe James, City of Newark
Mayor Raymond J. McDonough, City of Harrison
Mayor David Roberts, City of Hoboken

NEW YORK

U.S. Senator Hillary Rodham Clinton
U.S. Senator Charles Schumer
U.S. Representative Carolyn Maloney, District 14
U.S. Representative Jerrold Nadler, District 8
U.S. Representative Nydia M. Velazquez, District 12
U.S. Representative Susan W. Kelly, District 19
U.S. Representative Bth..JHiggins, District 27

New York State Governor, George F. Pataki
New York State Comptroller, Alan G. Flevesi
New York State Attorney General Eliot Spitzer
New York State Senator VianeJ. SavinjQ, District 23
New York State Senator Martin Connor, District 25**
New York State Senator Thomas Duane, District 29
New York State Assemblymember Deborah J. Glick, District 66
New York State Asscmblymember Sheldon Silver, District 64t*
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Mayor Michael R. Bloomberg, City of New York, New York
New York City Comptroller, William Thompson, Jr.
New York City Public Advocate, Betsy Gotbaum
Manhattan Borough President, C. Virginia Fields
New York City Councilmember Alan J. Gerson, District 1"
New York City Councilmember A. Gifford Miller, District 5
New York City Couneilmember Margarita Lopez, District 2
New York City Councilmember Christine Quinn, District 3

SECTION 106 CONSULTING PARTIES

The following reflects groups and organizations involved in the Section 106 process for the
Permanent WTC PATH Terminal in addition to the agencies and elected officials identified
above by an asterisk (). The Section 106 consulting Parties have bccn nofifiedafmeoroiect's
NEPA documentation. 	 sery 	 cornmunitvJçestspijc
i nterest grnlip&-an	 t in this section
rather than,.under subequcntscctions of this qbgjger.

Alliance for Downtown New York, Inc.
American Institute of Architects, New York Chapter
American Planning Association, New York Metro Chapter
Architectural League of New York
Association for a Better New York
BCRE-90 West StrectCorp.
BPC United
Cantor Fitzgerald Relief Fund
Community Board 1-LandmarksCommiuee
Community Board i-WTC Rc4ygJg ment Committee
Coalition of 9/Il Families
Coalition to Save West Street
Consolidated Edism
Families of September 11th
Give Your Voice11
Greek Orthodox in America
Historic Districts Council

Lower Manhattan Cultural Council
Lowqr_]4hattanEmrgçnqyyreservation Fund
Municipal Art Society
National Trust for Historic Preservation
New York Historical Society
New York Landmarks Conservancy
New York New Visions
Pace University - Center for Downtown New York
Partnership for New York City
Preservation League of New York State
Rebuild Downtown Our Town (R.dot)
Regional Plan Association/Civic Alliance
September's Mission
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List of Agencies and Organizations

Silverstein Properties, Inc—
Skyscraper Safety Campaign
St. Paul's Church
Team Twin Towers
Tribeca Organization
Inheca.Partnershin
Van Alen Institute
Verizon Communications
Voicçftember11th
Wall Street Rising
World Monuments Fund
WTC Families for a Proper Burial
WTC Residents Coalition
WTC Survivors' Network

MAJOR INSTITUTIONS, COMMUNITY GROUPS, AND INTEREST GROUPS

Access to the Region's Core Study
AFL-CIO
Alliance for the Arts
American Institute of Certified Public Accountants
American Institute of Graphic Arts
American Society of Civil Engineers, Metropolitan Section
American Society of Landscape Architects, New York Chapter
American Stock Exchange
Andrew Clover Youth Program
Arcane School
Asian American Business Development Center
Asian American Federation of New York
Asian American Legal Defense and Education Fund
Asian Americans for Equality
Auto Free New YorkIIRUM, Inc.
Automobile Club of New York
Barrier Free Living
Battery Conservancy
Battery Park City Owners Association
Borough of Manhattan Community College
Bowling Green Association
Brooklyn College Graduate Center
Building & Construction Trades Council of Greater NY
Building Trades Employers Association
Cases Center Alternative
Center for Justice & Democracy
Center for Social & Economic
Center for Urban Community Service
Chambers-Canal Civic Association
Chatham Square Congregation
Cheung on Kan Tin DOA
Chinatown Chinese Congregation
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Chinatown LDC
Chinese American Planning Council
Chinese Conservative Baptist Church
Chinese Consolidated Benevolent Association New York
Chinese Evangel Mission Church
Chinese Missionary Baptist Church
Chinese United Methodist Church
Church of Jesus Christ of Latter Day Saints
Citizens Budget Commission
Citizens Housing & Planning Council
Citizen's Union Foundation
CityKids Foundation
Civic Alliance-Regional Plan Association
Civitella Ranieri Center
Clean Air Campaign
Collegiate Reformed Dutch Church
Committee for Better Transit
Community Food Resource Center
Community Training Center
Council on the Environment of NYC
Disabled in Action
District Council 37 AFSEME - Health Center
Downtown Business Network
Downtown Athletic Club
Downtown Community TV Center
Downtown Lower Manhattan Association Inc.
Downtown NYC!
El Mesias
Electric Railroaders Association
Empire State Transportation Alliance
Environmental Defense
Episcopal Church of Our Saviour
Family Association of Tribeca East
First Chinese Baptist Church
First Chinese Presbyterian Church
First Street Block Association
Friends of Hudson River Park
Garden State News
General Contractors Association of New York
Global Institute of Finance
Heavenly Grace Buddhist Temple
High School for Leadership & Public Service
High School of Economics & Finance
House Church in New York
Independence Plaza Tenants Association
Institute for Civil Infrastructure Systems
Institute for Rational Urban Mobility
International Brotherhood of Teamsters, Local 282
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International Union of Operating Engineers
18289
IS/JETS 707
Jersey City Economic Development Corporation
Jersey City Redevelopment Agency
Jewish Heritage Museum
Joint Council 16, Teamsters
Ling Jiou Mountain Buddhist
Local 100 - Transport Workers of America AFL-CIO
Louise LpPresti
Lower Manhattan Residents Relief Coalition
Lower Manhattan Tenants Coalition
Lutheran Community Service
Mahayana Temple Buddhist Association
Manhattan Academy of Technology
Manhattan Chamber of Commerce
Manhattan School of Computer Technology
Manhattan Youth Recreation
Mariners' Temple Baptist Church
Murry Bergtraum High School for Business Careers
National Museum of the American Indian
Natural Resources Defense Council
New Life of New York City, Inc.
New Urban Transportation Systems
New Jersey Association of Railroad Passengers
New York Alfred E. Smith Rec
New York Association of Consulting Engineers
New York Building Congress, Inc.
New York Career Institute
New York Chinese Community Center
New York City Central Labor Council AFL-CIO
New York City Coalition Against Hunger
New York City Partnership
New York City Transit Museum
New York City Transit Riders Council
New York Downtown Beckman Hospital
New York Law School
New York Lawyers for the Public Interest
New York League of Conservation Voters
New York Mercantile Exchange, Inc.
New York Public Library; Manhattan Branch
NOW Legal Defense and Education Fund
Nursing Home Community
NY Chinese Baptist Church
Nyack College Graduate Center
Nyack College Undergraduate Center
NYC & Company - Convention and Visitors Bureau
Our Lady of Victory Church
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PATH Patron Advisory Board
Permanent Citizens Advisory Committee to the MTA
Pratt Institute Center for Community and Environmental Development
Professional Business Institute
PS 124— Yung Wing School
PS 126— Jacob Riis School
PS 150 —Tribeca Learning Center
PS i - Alfred E. Smith
PS 2
PS 234 - Independence School
PS 89
Real Estate Board of New York
Riis Upper School
Rudin Center for Transportation Policy and Management
Seamens Church Institute of NY & NJ
South Street Seaport
South Street Seaport Museum
St. Andrews Roman Catholic Church
St. Barbara Greek Orthodox Church
St. Elizabeth Ann Scion Shrine
St. James Church
St. Johns United Methodist Church
St. Joseph's Church
St. Peter's Church
St. Teresa's Church
Straphangers Campaign
Structural Engineers Association of New York
Stuyvesant High School
Supporters of World Trade Center Preservation
Tischrnan Construction
Transconfiguration Catholic Church
Transportation Alternatives
Transworld Buddhist Association
Trinity Church
Tri-State Transportation Campaign
True Buddha Diamond Temple
True Light Lutheran Church
Trust in God Baptist Church
U.S. Green Building Council, New York Chapter
Union of Orthodox Jewish
UNITE - Union of Needletrades

West Harlem Environmental Action
WKTU-FM Radio
Women's City Club
World Trade Center Restoration Movement
WTC United Family Groups
Youth Organizers United
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LOCAL BUSINESSES, PROPERTY OWNERS, AND PROPERTY MANAGERS

111 Cedar Street, LLC
112 Liberty Street Residence
114 Liberty Street, LLC
119 Cedar Street
120 Greenwich Development Associates, LLC
120 Liberty Street, LLC
140 Liberty Street Association
ABN AMRO Incorporated
Aegis Insurance Services, Inc.
Alba Wheels UP International, Inc.
American Eagle Tankers
Apple Bank
B&P International, Ltd.
Bankers Trust Company
Barclay Street Realty
Barclay Vesey LLC
Bell Atlantic
Blue Millennium Realty
Brack Capital Real Estate
Brookfield Financial Properties
Castega-20 Vesey Street
CDL (New York)
Cedar Management Corp
Century 21, Inc.
Chase Manhattan Bank
Chemical Residential Mtg.
Cigna Healthcare
Citibank
Cushman & Wakefield
David M Baldwin Realty
Deutsche Bank Trust Company NJ, Ltd.
Dow Jones & Company, Inc.
Emigrant Mortgage Company
EquiServe, Inc.
Estee Lauder Services, Inc.
Federal Farm Credit Banks Funding
Federal 1-lome Loan Bank of New York
Fidelity Investments
Financial Information, Inc.
Financial Sciences Corporation
Fleet Bank, N.A.
Fred Alger & Company, Inc.
From the Ground Up
Fundtcch, Ltd.
Garban Intercapital Services, LLC
Goldman, Sachs & Co.
Greater Blouse, Skirt & Undergarment Association
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Greystone Properties Vesey, LLC
Hellenic Orthodox Church of St. Nicolas
Heilman & Friedman
Independence Savings Bank
J&R Music and Computer World
JPMorgan Chase Bank, Inc.
K P Realty LLC
KS Engineering
Leafstone Staffing Services
Lehman Brothers Holdings, Inc.
Lewco Securities Corporation, Inc.
Liberty Street Association
M & T Bank
Mack-Cali Realty Corporation
Mayore Estates LLC
Merrill Lynch & Company, Inc.
Metropolitan Life Insurance Company
Millenium Hilton
Morgan Stanley Dean Witter Trust FSB
Narwest Mtg Inc
Nationsbanc Mortgage Corporation
New York County Lawyers Association
New York Marriott Financial Center
New York Mercantile Exchange, Inc.
New York Stock Exchange
New York Telephone Company
New York University
Newport Office Properties Corp., Inc.
Nick Spyreas Enterprises
North Fork Bank
PNC Bank, N.A.
PR Newswire Association, Inc.
PricewaterhouseCoopers, L.L.P.
Prudential Securities, Inc.
Sakele Brothers, LLC
Sargents LLC
Schwab Capital Markets, LP
Tara Realty Company LLC
Westfield Corporation Inc.
Y.S.G.F. Realty LLC

UTILITY COMPANIES

New York Power Company
Public Service Energy and Gas (PSE&G)
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B. PUBLIC VIEWING LOCATIONS

WEBSITE

www.panynj.gov/patlirestoration

GOVERNMENT OFFICES

Federal Transit Administration, Lower Manhattan Recovery Office
One Bowling Green, Room 436
New York, NY 10004

Port Authority of New York and New Jersey
115 Broadway, 10th Floor
New York, NY 10006

Manhattan Borough President's Office
Municipal Building, 19th Floor
One Centre Street
New York, NY 10007

COMMUNITY BOARD OFFICES

Manhattan, Community Board #1
51 Chambers Street, Room 716
New York, NY 10007

LIBRARIES

NEW JERSEY

Free Public Library and Cultural Center of Bayonne
697 Avenue C
Bayonne, NJ 07002

Harrison Public Library
415 Harrison Avenue
Harrison, NJ 07029

Hoboken Public Library
500 Park Avenue
Hoboken, NJ 07030

Jersey City Public Library
472 Jersey Avenue
Jersey City, NJ 07302

Newark Public Library
S Washington Street
Newark, NJ 07101
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NEW YORK

New York Public Library - Chatham Square Regional Branch
33 East Broadway
New York, NY 10002

New York Public Library -New Amsterdam Branch
9 Murray Street
New York, NY 10007
	

*
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List of Preparers

This document was prepared by the Port Authority of New York and New Jersey (PANYNJ), a
hi-state public benefit corporation of the States of New York and New Jersey, under the
direction of and with active involvement from the U.S. Department of Transportation, Federal
Transit Administration (FTA). Key individuals and firms involved in the preparation of this
Environmental Impact Statement are indicated below.

A. U.S. DEPARTMENT OF TRANSPORTATION, FEDERAL TRANSIT
ADMINISTRATION (YEA)

Carol Braegelmann, AICP
Bernard Cohen
Paul LeBrun

B. PORT AUTHORITY OF NEW YORK AND NEW JERSEY (PANYNJ)

PRIORITY CAPITAL PROGRAMS

Anthony Craechiolo
Louis J. Menno, P.E.
Peter L. Rinaldi, P.E.
William S. Wong
Shawn T. Lenahan, AlA
Carla J. Bonacci, AlA
Paul Demeo

ENGINEERING

Jerrold M. Dinkels, P.E.
Bernard P. McNeilly, RE.
Craig LaCaruba, RLS
TarekN. Baghat, P.E.
Michael E. Kraft
Michelle Jubran
Robert P. Pruno, P.E.
Anthony York
Steven Weiner, P.E.
David W. Caruth, P.E.
Jei Zhang
Raymond E. Sandiford, P.E.
James Palmer, P.E.
Bernice R. Mahone
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GOVERNMENT AFFAIRS

Glenn P. Guzi

LEGAL

Timothy Stickelman
Harry Barr
Lynda Calore
Sydney D. Lipstein

PATH

Joann M. Breslin
Harrold D. Levitt
Richard E. Rowan
Sam Sharma, P.E.

POLICY AND PLANNING

Christopher R. Zeppie
Louis P. Venech

PUBLIC AFFAIRS

Kevin Kirchman

C. ENVIRONMENTAL IMPACT STATEMENT CONSULTANT TEAM

AKRF, INC.

Robert F. Conway, RE., Project Manager
Christopher M. Calvert, AICP, Deputy Project Manager
Suzanne M. Cunnin gham, Senior Editor
Debra C. Allee, AICP, Commitment of Resources
Tuhina Banik, Air Quality
Sandra L. Collins, Natural and Water Resources
Hillel Hammer, Air Quality
Fred Jacobs, Ph.D., Natural and Water Resources
Mci Met Lee, Agency Coordination, Process, and Public Participation
Michael P. Lee, Air Quality
Anne M. Locke, AlA, Cultural Resources; Urban Design and Visual Resources
Britt Page, Socioeconomic Conditions
George Penesis, P.E., AICP, Noise and Vibration
Jessica L. Pristera, Noise and Vibration
Jerry G. Rice, Socioeconomic Conditions
Stephen S. Rosen, Ph.D., Noise and Vibration
Allison Ruddock, Coastal Zone Management
Esther Siskind, Executive Summary
Jennifer M. Wallin, Natural and Water Resources
Weixiong Wu, Ph.D., Noise and Vibration
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List of Preparers

ENG-WONG, TAUB & ASSOCIATES

Martin Taub, P.E., Transportation (Vehicular Traffic and Parking)
Paul Eng-Wong, P.E., Transportation
Donald A. Aridas, Transportation (PATH and Transit)
Matthew Carmody, PE., Transportation (Pedestrians)
Balm Vecregowda, P.E., Transportation (Vehicular Traffic and Parking)

HATCH MOTT MACDONALD, INC.

Kevin E. Koch, P.E., Infrastructure and Energy; Contaminated Materials
Jennifer M. Kohlsaat, Infrastructure and Energy; Contaminated Materials
Ellen Moore, Infrastructure and Energy; Contaminated Materials

HISTORICAL PERSPECTIVES, INC.

Cece Saunders, RPA, Archaeologist
Christine Flaherty, RPA, Archaeologist
Betsy Kearns, RPA, Archaeologist
Julie Abell Horn, RPA, Archaeologist

HOWARD STEIN HUDSON ASSOCIATES

Arnold J. Bloch, Community and Public Relations
Christopher Ryan, Community and Public Relations
Maura Fitzpatrick, Community and Public Relations
Veronica Bailey-Simmons, Community and Public Relations

THE LOUIS BERGER GROUP, INC.

John A Hotopp, Ph.D., Cultural Resources
Marty Bowers, Cultural Resources
Zachary Davis, Cultural Resources
Carol Ha1tCu1t
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Glossary of Abbreviations

ACUP

ACE

ADA

APE

AQI

AQNMP

ASIIIIAE

AST

BBT

BID

BMCC

BPC

BPCA

BUD

CAAA

CBI)

CDC

CEPP

CEQ

CEQR

CFR

CMP

Co

Con Edison

CPC

CSO

CZMA

Advisory Council on Historic Preservation (U.S.).

U.S. Army Corps of Engineers.

Americans with Disabilities Act of 1990 (42 USC § 12101 et seq).

Area of Potential Effect.

Air Quality Index.

Air Quality and Noise Management Plan.

American Society of Heating, Refrigeration, and Air Conditioning
Engineers.

Above-ground storage tank.

Brooklyn-Battery Tunnel.

Business Improvement District.

Borough of Manhattan Community College.

Battery Park City.

Battery Park City Authority,

Beneficial Use Determination.

Clean Air Act Amendments of 1990.

Central Business District.

Centers for Disease Control and Prevention.

Construction Environmental Protection Program (see below).

Council on Environmental Quality.

City Environmental Quality Review, (Executive Order No. 91 of 1977)

Code of Federal Regulations.

Construction Management Plan.

Carbon monoxide.

Consolidated Edison of New York, Inc.

New York City Planning Commission.

Combined sewer outfall.

Federal Coastal Zone Management Act of 1972 (16 USC § 1456).
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dB	 Decibel, a unit of sound level.

dBA	 A weighted decibel. A sound pressure level that incorporates the human
ear's sensitivity to pitch.

Decibel (dB)

DEIS

DOHMII

DOC

DOE

DPF

Downtown Alliance

DU

EVil

EDR

EIS

EPA

EPC

ESDC

FAR

FDNY

F]JR

FEIS

FEMA

F MP

FHWA

FIRE

FRA

FSTC

The unit for measuring noise, which is 10 times the logarithm of the
ratio of the sound pressure squared to a standard reference pressure
squared.

Draft Environmental Impact Statement.

New York City Department of Health and Mental Hygiene.

Diesel Oxidation Catalyst.

Determination of Eligibility

Diesel Particulate Filter.

Alliance for Downtown New York, Inc.

Dwelling unit.

Essential Fish Habitat.

Environmental Data Resources.

Environmental Impact Statement.

U.S. Environmental Protection Agency.

Environmental Performance Commitment.

Empire State Development Corporation.

Floor area ratio, the ratio of a building's floor area to its lot size.

New York City Fire Department.

Franklin D. Roosevelt (refers to FDR Drive, the elevated expressway
along the East River waterfront of Manhattan).

Final Environmental Impact Statement.

U.S. Department of Homeland Security, Federal Emergency
Management Agency.

Federal Energy Management Program.

U.S. Department of Transportation, Federal Highway Administration,

Finance, Insurance, and Real Estate.

U.S. Department of Transportation, Federal Railroad Administration.

Fulton Street Transit Center.

FTA	 U.S. Department of Transportation, Federal Transit Administration.

GAFO	 General merchandise, apparel and accessories, furniture and home
furnishings, and other comparison goods.

GElS	 Generic Environmental Impact Statement.
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Gallons per day.

U.S. General Services Administration.

Hudson and Manhattan (refers to the railroad that operated the Hudson
Tubes between New Jersey and New York).

Health and Safety Plan.

Highway Capacity Manual.

New York City Housing Development Corporation.

Harbor Estuary Program.

Horsepower.

Hudson River Park Trust.

U.S. Department of Housing and Urban Development.

Heating, ventilation, and air conditioning.

Interagency Consultation Group.

Interagency Review Team.

An average sound level over the entire day where the nighttime hours
are weighted more than those during the daytime.

Equivalent sound level, or an energy average sound level, usually
specified over a period of time. This is the constant sound level that, in a
given period, conveys the same sound energy as the actual time-varying
sound.

John F. Kennedy (refers to John F. Kennedy Airport).

U.S. Green Building Council, Leadership in Energy Efficiency.

Lower Manhattan (refers to Special New York City Zoning District).

Lower Manhattan Development Corporation.

Lower Manhattan Emergency Preservation Fund.

Level of service (see above).

New York City Landmarks Preservation Commission,

Long-range transportation plans.

Local Waterfront Revitalization Program.

Million gallons per day.

Memorandum of Agreement.

gpd

GSA

H&M

HAS!'

11CM

HDC

imp

IT!'

JIRPT

HUB

HYAC

ICG

JIlT

Ld,

Leq

JFK

LEED

LM

LMDC

LMEPF

LOS

LPC

LRTPs

LWRP

mgd

MOA

MOBILE6.2	 The latest emissions model developed by the Environmental Protection
Agency to compute vehicular exhaust emission factors.

MOU	 Memorandum of Understanding.

MPO	 Metropolitan Planning Organization.
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MPT

insf

MSHA

MTA

NAAQS

NCWPCP

NEPA

NThE1'

NJ Transit

NFPA

NHL

NHPA

NJDOT

NJTPA

NMFS

NO2

NO

NPS

NR

NRDC

NYC

NYCAS

NYCDCP

NYCDDC

NYCDEP

NYCDOS

NYCDOT

NYCDFR

NYCEDC

NYCIIPD

NYCL

NYCItR

NYCT

Maintenance and Protection of Traffic.

Million square feet.

U.S. Department of Labor, Mining Safety and Health Administration.

Metropolitan Transportation Authority.

National Ambient Air Quality Standards (see below).

Newtown Creek Water Pollution Control Plant.

National Environmental Policy Act of 1969 (42 USC §§4231 et seq).

New Jersey Department of Environmental Protection.

New Jersey Transit,

National Fire Protection Association.

National Historic Landmark.

National Historic Preservation Act of 1966 (16 USC §470).

New Jersey Department of Transportation.

North Jersey Transportation Planning Authority.

U.S. Department of Commerce, National Marine Fisheries Service.

Nitrogen dioxide; an air pollutant and precursor to ozone.

Nitrogen oxides.

U.S. Department of the Interior, National Park Service.

National Register of Historic Places.

National Resources Defense Council.

New York City.

New York City Audubon Society.

New York City Department of Planning.

New York City Department of Design and Construction.

New York City Department of Environmental Protection.

New York City Department of Sanitation.

New York City Department of Transportation.

New York City Department of Parks and Recreation.

New York City Economic Development Corporation.

New York City Department of Housing Preservation and Development.

New York City Landmarks and Historic Districts.

New York Codes, Rules and Regulations.

Metropolitan Transportation Authority, New York City Transit.
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NYDOH

NYMA

NYMTC

NYPI)

NYS

NYSDEC

NYSDOL

NYSDOS

NYSDOT

NYSE

NYSOGS

NYSOPRHP

NYNJIP

NYU

OEM

OMB

OIG

OSHA

PABT

PAC

PAils

PANYNJ

PATH

PCBs

PM19

PM2.5

PPE

P.S.

PSE&G

psf

REBNY

New York City Department of Health.

New York Metropolitan Area,

New York Metropolitan Transportation Council.

New York Police Department.

New York State.

New York State Department of Environmental Conservation.

New York State Department of Labor.

New York State Department of State.

New York State Department of Transportation.

New York Stock Exchange.

New York State Office of General Services,

New York State Office of Parks, Recreation and Historic Preservation.

New York State Natural Heritage Program.

New York University.

New York City Office of Emergency Management.

New York City Office of Management and Budget.

Office of Inspector General.

U.S. Department of Labor, Occupational Safety and Health
Administration.

Port Authority Bus Terminal.

Public Advisory Committee.

Polycyclic aromatic hydrocarbons.

Port Authority of New York and New Jersey.

Port Authority Trans-Hudson.

Polychlorinated biphenyls.

Particulate matter of 10 microns or less.

Particulate matter of 2.5 microns or less.

Personal protection equipment.

New York City Primary School.

Public Service Energy & Gas.

Per square foot.

Real Estate Board of New York.
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Route 9A

RIMS H

RTK

SAY

SBA

SPEIS

Section 4(1)

Section 106

SFJ QRA

SFP

SHPA

51120

SIC

SIP

SLM

S/NR

So2

SPDES

SR

SWPPP

New York State Highway 9A (refers to the roadway that runs along the
western periphery of the World Trade Center site. Route 9A is also
referred to as West Street. West Street is used for building addresses
along Route 9A in the vicinity of the World Trade Center Site).

Regional Input-Output Modeling System.

Right-To-Know.

Submerged aquatic vegetation.

U.S. Small Business Administration.

Supplemental Drafi Environmental Impact Statement.

Section 4(f) of the Department of Transportation Act of 1966 (49 USC
§303).

Section 106 of the National Historic Preservation Act of 1966 (16 USC
§470(a)).

New York State Environmental Quality Review Act.

Square feet per Pedestrian

New York State Historic Preservation Act of 1980.

State Historic Preservation Officer, a division of the New York State
Office of Parks, Recreation, and Historic Preservation.

Standard Industrial Code.

State Implementation Plan.

Sound Level Meter.

State and National Registers of Historic Places.

Sulfur dioxide; an air pollutant mainly associated with the combustion of
sulfur-containing fuels such as diesel and fuel oil.

New York State Pollutant Discharge Elimination System (Article 17,
Title 8, of the New York State Environmental Conservation Law).

New York State Register of Historic Places.

Stormwater Pollution Prevention Plan.

TAC	 Technical Advisory Committee.

TIP	 Transportation Improvement Program.

TMP	 Traffic Management Plan.

TIVILT	 Tribeca Mixed-Use.

UDC	 New York State Urban Development Corporation.

USC	 U.S. Code,

USCG	 U.S. Department of Homeland Security, Coast Guard.
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USPOT	 U.S. Department of Transportation.

USGBC	 U.S. Green Building Council.

USGS	 U.S. Geological Survey.

USFWS	 U.S. Department of the Interior, Fish and Wildlife Service.

UST	 Underground storage tank.

ULSI)	 Ultra low-sulftir diesel.

v/c	 Volume-to-capacity ratio.

VdB	 A unit of measure of vibration in decibels, which are distinct from noise
decibels.

VOC	 Volatile organic compound.

vph	 Vehicles per hour.

WFC	 World Financial Center.

WRP	 Waterfront Revitalization Program.

WSUTtA	 Washington Street Urban Renewal Area.

WTC	 World Trade Center.

*
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