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October 11, 2001

RGeS .
5 HorzJanet Hand Deixler
Sectrtary
NY&Public Service Commission
Three Empire State Plaza
Albany, New York 12223-1350

Re: Case : Application of PSEG Power Cross Hudson Corporation
for a Certificate of Environmental Compatibility and Public Need Pursuant to
Article VII of the.Public Service Law for the Cross Hudson Project

Dear Secretary Deixler:

I am enclosing 10 copies of a revised Executive Summary for substitution in the original
and nine Applications filed yesterday in the above-referenced proceeding. All other parties listed
in the Affidavit of Service have been served with the correct Executive Summary.

Respectfully submitted,

Andrew Gans%
AG:rav
Enclosures
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PSEG POWER CROSS HUDSON PROJECT

EXECUTIVE SUMMARY

Introduction to PSEG Power Cross Hudson Corporation

PSEG Power Cross Hudson Corporation (“PSEG”) is proposing the construction of an
approximately eight-mile Generator Lead connecting a generating unit at the PSEG
Bergen Generating Station in Ridgefield, NJ, with a Consolidated Edison electric
distribution substation located at W 49™ Street in Manhattan. The Generator Lead will
supply approximately 1,200 MW of electricity. The proposed commercial operation date
for the project will be summer 2003. PSEG Power Cross Hudson Corporation, a wholly
owned subsidiary of PSEG Power LLC, will own and operate this Generator Lead project
— the Cross Hudson Project (“Project”).

PSEG is considering the Cross Hudson Project as part of its ongoing redevelopment of
the region’s electric generating infrastructure, a program that includes expanding and
improving existing power plant sites with new, clean, state-of-the-art generating
technology. Projects under construction or development would provide more than 3,000
megawatts (MW) of new generating capacity and the retirement of almost 900 MW of
older, less efficient capacity. These projects will improve the reliability and efficiency of
the region’s electric system and enhance competition in the wholesale electric power
market.

PSEG is one of the nation’s largest independent power and energy trading companies.
The company has more than 17,000 MW of electric generating capacity in operation,
construction, or advanced development. In addition to projects under construction or
development in markets served by the PJM and New York independent system operators,
PSEG recently started construction on an 850-MW gas-fired, combined cycle plant in
Waterford, Ohio and broke ground last week on a 1,150 MW facility in Lawrenceburg,
Indiana. PSEG is a subsidiary of Public Service Enterprise Group Incorporated
(NYSE:PEG), a diversified energy holding company with headquarters in Newark, NJ.

PSEG is uniquely positioned to deliver a project of this nature in the timeframe in which
it is needed. PSEG has been a large part of the regional power base in the Northeast for
close to a century, and actively participates in the New York market on a daily basis.
PSEG is also actively developing generating resources in New York State, most notably
with the recent acquisition of the Albany Generating Station and subsequent development
of the Bethlehem Energy Center (BEC) at the site. The existing generating station will
give way, through retirement, to the BEC which will be designed and constructed
utilizing new, energy efficient state of the art, gas-fired combined cycle units, with wet
cooling towers.




Project Need

The Project need is tied to the overall power needs of the NYC electric market. The
NYC market needs additional generation, to satisfy both the growing demand for
electricity and as replacement for the fleet of aging generation facilities. An installed
capacity requirement of 80% of In-City peak demand has been established for NYC
(Zone J). Over the next 20 years, NYC will require approximately 1,300 MW of new
generating resources or additional transmission ties to meet the 80% In-City reserve
requirement. These projections only reflect the resources needed to satisfy new demand,
without consideration of the future retired capacity.

There is also a strong case to be made for the replacement of older, less efficient units.
Approximately 65%, or 6,850 MW, of the existing In-City generation resources in NYC
are over 30 years old. The logical conclusion is that new, more efficient resources will
need to be brought on-line as these older units are retired, or as their production costs
rise. The power supplied from this Project will be generated with state-of-the-art, gas-
fired combined cycle facilities. These units will be among the most efficient fossil-fuel
fired units in the NYISO, thereby reducing pollutant emission rates and improving
regional air quality.

In addition the Project provides other benefits to the NYC electric market by increasing
the overall reliability of the ConEd system, enhancing electric price competitiveness,
helping to reduce gas supply constraints in NYC, and providing several direct and
indirect economic benefits during construction and operation.

Project Overview

The Cross Hudson Project involves the construction of a 1,200 MW, 345 kV alternating
current electric Generator Lead connecting the Bergen Generating Station in Ridgefield,
New Jersey to the Consolidated Edison (ConEd) Wt 49™ Street Substation in New York
City. The Project will require the construction of an upland and submarine electric cable
system (Cable System) between New Jersey and New York City (NYC). Approximately
half of the radial connection will be in New Jersey, and the other half will be embedded
in the bottom of the Hudson River.

The Cable System will be comprised of two (2) circuits (rated at approximately 600 MW
each) that will originate at a 230-345 kV substation to be constructed at the Bergen
Generating Station. Each circuit will be comprised of three cables, each representing one
phase of the circuit. Each circuit will also require a fiber optic cable for monitoring,
relaying and communication purposes.

The Submarine Cable will make landfall in NYC through three (3) 30-inch diameter bore
holes (one for each circuit and a spare hole) that will be directionally drilled under the




NYCEDC Berth 4/5 area, the concrete block bulkhead, and the West Side Highway
(Route 9A) from an existing parking lot located on the corner of West Side Highway and
W 51 Street in NYC. A Transition Station will be constructed at this location to provide
for a transition from Submarine Cable to Upland Cable.

Environmental Protection Design Features

PSEG is a national leader on environmental issues central to the energy industry, bringing
an innovative and progressive environmental ethic to its energy business opportunities as
evidenced in the design details of the Cross Hudson Project.

The starting point for the development of design features that avoid or minimize
environmental impact began with an aggressive outreach to a wide spectrum of
stakeholders consisting of national, state and local government officials, regulatory
agencies and public interest groups. Stakeholder responses to the proposed project have
been incorporated into the design details.

As a result, the overland routes of the cable system have exclusively utilized brownfields
in the form of existing railroad rights-of-way; and an underground design has been
chosen as an alternative to an overhead configuration in order to avoid aesthetic and
wetland impacts. Further, the primary environmental concern in the development of the
project design has been the potential impact to aquatic habitat during cable installation in
the Hudson River. To assure the minimum impact to these resources, the design was
altered to reduce the number of cables and corresponding trenches from eight to two.
These steps have minimized the width of the river bottom impact area from greater than
400 feet to less than 100 feet.

The aquatic habitat of the lower Hudson River is a spawning, over-wintering and
migration area for many fish and wildlife species. The project timetable has been adjusted
to accommodate a no-build “black out window” beginning in November 2002 and ending
in April 2003. The installation methodology selected will reduce sediment re-suspension
and minimize the other temporary impacts to the aquatic habitat during installation
through the use of jet plow embedment as an alternative to dredging the channel to
accommodate the cables. Horizontal directional drilling is another low impact
installation method that will be utilized to make the transition from land to submarine
cable on both the New York and New Jersey side.

The cable design, construction as well as installation incorporated state of the art
techniques and material to minimize environmental impacts. For instance, the cable
design is a product with over 50 years of use and improvements by the utility industry.
The exterior of the cable is shielded with armor and buried in the river bottom, virtually
eliminating the risk of external aggression.

Electric Magnetic Force (EMF) design issues have been addressed through the selection
of shielding materials, depth of burial and the relative spacing of the cables such that at




every location along the cable route electric magnetic force levels are within the
appropriate standards health based standards.

The Bergen Generating Station will be state of the art generating equipment that will
reduce the need for older, less efficient units, with higher air emissions located within
NYC. The units will use gray water as the cooling medium in the cooling towers. Gray
water reduces the impact to the Hackensack River where raw water would typically be
drawn to meet the facility’s cooling requirements.

The PSEG Power Cross Hudson Project has been developed in order to accomplish a
spring 2003 construction schedule.
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NIXON PEABODY LLP

ATTORNEYS AT LAW

Omni Plaza, Suite 900
30 South Pearl Street
Albany, New York 12207-3497
(518) 427-2650
Fax: (518) 427-2666
Direct Dial: (518) 427-2665
E-Mail: rcogen@nixonpeabody.com

October 10, 2001

VIA HAND DELIVERY .

Hon. Janet Hand Deixler

Secretary

NYS Public Service Commission

Three Empire State Plaza .

Albany, New York 12223-1350

RE: .

CASE : APPLICATION OF PSEG POWER CROSS
HUDSON CORPORATION FOR A CERTIFICATE OF
ENVIRONMENTAL COMPATIBILITY AND PUBLIC NEED
PURSUANT TO ARTICLE VII OF THE PUBLIC SERVICE LAW
FOR THE CROSS HUDSON PROJECT

Dear Secretary Deixler:

Enclosed for filing are an original and (9) copies of the Application of PSEG Power
Cross Hudson Corporation for a Certificate of Environmental Compatibility and Public Need
Pursuant to Article VII of the Public Service Law for the Cross Hudson Project (“Application”).
The Cross Hudson Project involves the construction of a 1200 MW, 345 kV AC electric
generator lead in order to bring power to New York City.

Attached to this transmittal letter are (1) an Affidavit showing that copies of the
Application are being served today on all parties required to be served pursuant to Public Service
Law § 122 and (2) a Statement confirming that persons residing in the affected municipalities
have been given notice by publication in the New York Post once a week for two consecutive
weeks prior to the filing as required by 16 NYCRR § 85-2.10. Original Affidavits of Publication
will be filed upon receipt.
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NIXON PEABODY LLP

Hon. Janet Hand Deixler
‘ October 10, 2001

Page 2
Thank you for your attention to this matter.
Respectfully submitted,
Richard M. Cogen
Enclosures
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. STATE OF NEW YORK
PUBLIC SERVICE COMMISSION

CASE : APPLICATION OF PSEG POWER CROSS
HUDSON CORPORATION FOR A
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AND PUBLIC NEED
PURSUANT TO ARTICLE VII OF THE
PUBLIC SERVICE LAW FOR THE CROSS
HUDSON PROJECT

STATE OF NEW YORK )
COUNTY OF ALBANY ) SS.:

Richard M. Cogen, Esq., Counsel for PSEG Power Cross Hudson Corporation, being

. duly sworn, deposes and states that on the 10th day of October, 2001, a true and complete copy
of the Application of PSEG Power Cross Hudson Corporation for a Certificate of Environmental
Compatibility and Public Need pursuant to Article VII of the Public Service Law for the Cross

| Hudson Project was served upon each person listed below by overnight express delivery:

Statutory Copies

Hon. Erin M. Crotty, Commissioner Hon. Nathan L. Rudgers, Commissioner
NYS Department of Environmental NYS Department of Agriculture & Markets
Conservation One Winners Circle

625 Broadway Albany, New York 12235

Albany, New York 12233

Hon. Joseph H. Boardman, Commissioner Hon. Bernadette Castro, Commissioner
NYS Department of Transportation NYS Parks, Recreation & Historic

State Campus Building 5 Preservation

1220 Washington Avenue One Empire State Plaza

Albany, New York 12232 Albany, New York 12238

A25890.1
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Hon. Charles A. Gargano, Chairman Hon. Randy A. Daniels
Empire State Development Corporation Secretary of State

30 South Pearl Street
Albany, New York 12245

Hon. Thomas K. Duane
New York State Senate

275 7" Avenue, 12" Floor
New York, New York 10001

Hon. Eric T. Schneiderman
New York State Senate

1841 Broadway, Room 608
New York, New York 10023

Hon. Scott M. Stringer

New York State Assembly
230 W. 72™ Street, Suite 2F
New York, New York 10023

Hon. Rudolph W. Giuliani
Mayor, City of New York
City Hall

New York, New York 10007

Mid-Manhattan Library

455 Fifth Avenue
New York, NY 10016

Mr. Richard B. Miller

New York City Economic Development

Corporation
110 William Street
New York, New York 10038

Mr. Eric M. Nelson, Chair
City Community Board No. 7
250 W. 87™ Street, 2" Floor
New York, New York 10024

A25890.1

NYS Department of State
41 State Street
Albany, New York 12231

Hon. David A. Paterson
New York State Senate
163 W. 125" Street, Suite 932
New York, New York 10027

Hon. Edward C. Sullivan
New York State Assembly
245 W. 104™ Street

New York, New York 10025

Hon. C. Virginia Fields
Manhattan Borough President
Executive Division

Municipal Building, 19® Floor South

New York, New York 10007

New York Public Library .
127 East 58" Street
New York, NY 10022

Courtesy Copies

Ms. Katherine Gray, Chair

City Community Board No. 4
330 W. 42" Street, 26" Floor
New York, New York 10036

Ms. Maritta Dunn, Chair
City Community Board No. 9
565 W. 125™ Street

New York, New York 10027
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. Ms. Christine Quinn Ms. Ronnie M. Eldridge
City Council Member City Council Member
265 West 40" Street, 8" Floor 1841 Broadway, Room 1202
New York, New York 10018 New York, New York 10023
Mr. Stanley E. Michels Mr. Bill Perkins
City Council Member City Council Member
49 Chambers Street, Room 400 Adam C. Powell, Jr. State Office Building
New York, New York 10007 163 West 125" Street, Suite 729 .

New York, New York 10027

By: V%«d M. (64—

Richard M. Cogen(/

Sworn to before me this 10th
day of October, 2001. [

Nbtary Public O U

SHIRLEY A. PHILLIPS
Notary Public, State of New York

Qualified in Rensselaer
Regq. #4691743 §13/ 05‘
Commission Expires

A25890.1




' STATE OF NEW YORK
@  ruBLICSERVICE cCOMMISSION

CASE : APPLICATION OF PSEG POWER CROSS
HUDSON CORPORATION FOR A
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AND PUBLIC NEED
PURSUANT TO ARTICLE VII OF THE
PUBLIC SERVICE LAW FOR THE CROSS
HUDSON PROJECT

STATEMENT

Richard M. Cogen, Counsel for PSEG Power Cross Hudson Corporation, states that a
" notice relating to the proposed Cross Hudson Project, was published in the New York Post, a
newspaper of general circulation, on September 24, 2001 and October 1, 2001, as required by
‘ Public Service Law § 122.

A copy of the proof of this notice is annexed hereto. The original Affidavits of
Publication, together with copies of the formal publications, will be filed upon receipt from the

newspapers.

(idod M. (o

Richard M\\Cogen

Dated: October 10, 2001

A25891.1




PUBLIC NOTICE

PROPOSED CONSTRUCTION OF ELECTRIC GENERATOR LEAD
UNDER THE HUDSON RIVER TO MEET FUTURE NYC ELECTRIC DEMAND
[PSEG IN-CITY PROJECT]

GENERAL INFORMATION

PSEG Power LLC, a subsidiary of Public Service Enterprise Group Incorporated, proposes to construct,
operate and maintain the PSEG In-City Project, an electric generator lead linking the PSEG Bergen
Generating Station in Ridgefield, New Jersey to the Con Edison substation located on West 49" Street in
New York City (the “Project”). The Project will consist of two 345 kilovolt, alternating current circuits,
capable of supplying up to 1,200 MW of power into New York City. The Project will improve electric
system reliability in New York City, increase the efficiency of the electric power system in the State and
the Northeast, and enhance competition in the wholesale electric market. The Project is subject to the
licensing requirements of Article VII of the New York State Public Service Law, and must receive a
Certificate of Environmental Compatibility and Public Need from the Public Service Commission (PSC).

DESCRIPTION OF THE FACILITY

The submarine cables, two bundles containing 3 cables each, are of a proven technology that has been in
use in the US and throughout the world for over fifty years. The proposed installation technique in the
Hudson River will involve a combination of directional drilling to avoid impacts to river shallows, and
direct cable burial through jet plow embedment methods in the deeper waters.

Two possible river routes have been identified for the Project (described in detail in the PSEG Power
LLC application to the PSC.)
PROPOSED HUDSON RIVER ROUTE

The preferred submarine route enters the Hudson River in the tidal flat located east of Edgewater, New
Jersey (approximately opposite W 114™ Street in New York City), and then extends easterly to a point
approximately 800 feet from the New York City shoreline. At this point, the route turns south and runs
parallel to the shoreline, then turns into the New York City Economic Development Corporation
Passenger Ship Terminal (Berth 4/5 area located between Piers 90 and 92), near W 50" Street. The
submarine portion of this route is approximately 3.8 miles in length.

ALTERNATE HUDSON RIVER ROUTE

The second submarine route option (alternative route) enters the Hudson River on the New Jersey side at
the same point as the first option, approximately opposite W 114™ Street in New York City. The route
extends to the center of the Federal Channel before turning to the south. The route runs down the
centerline of the channel for approximately two miles and then turns east to a distance of 1,300 feet from
the New York shoreline. The route continues south into the Federal Channel, and then turns into the Berth
4/5 area near W 50™ Street. The submarine portion of this option is approximately 3.8 miles in length.
This route was chosen to provide a deeper water alternative, at a greater distance from the piers along the
New York City shoreline.

A26061.1
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NEW YORK UPLAND ROUTE

The submarine cables will make landfall in New York City through two bore holes that will be
directionally drilled under the Berth 4/5 area, a concrete block bulkhead, and the West Side Highway
(Route 9A) to property near the Con Edison substation on W 49™ Street. A transition station will be
constructed at this location to provide for a transition from submarine cable to underground cable. The
cables will travel approximately 300 feet underground from the transition station to the Con Edison
substation.

DATE OF ARTICLE VI FILING

PSEG expects to file an Article VII application with the PSC on or about October 8, 2001. Copies of the
application will be available for public inspection during normal business hours at the New York Public
Library, 127 East 58™ Street, NY, NY 10022, and the Mid-Manhattan Library, 455 Fifth Avenue, NY,
NY 10016, and the Department of Public Service Offices in Albany and New York City. In Albany, at
the Department of Public Service, Central Files, 14" Floor, Three Empire State Plaza, Albany, New York
12223, and, in New York City, at the Department of Public Service, Central Files, 8" Floor, One Penn
Plaza, New York, NY 10019.

A26061.1




. STATE OF NEW YORK
PUBLIC SERVICE COMMISSION

CASE : APPLICATION OF PSEG POWER CROSS
HUDSON CORPORATION FOR A
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AND PUBLIC NEED
PURSUANT TO ARTICLE VII OF THE
PUBLIC SERVICE LAW FOR THE CROSS
HUDSON PROJECT

MATTER OF THE APPLICATION

PSEG Power Cross Hudson Corporation (“PSEG”), pursuant to Article VII of the Public
Service Law of the State of New York and the implementing regulations of the New York State
Public Service Commission (“PSC”) (16 NYCRR Parts 85, 86 and 88), makes this application
for a Certificate of Environmental Compatibility and Public Need authorizing the construction,
‘ operation and maintenance of the Cross Hudson Project (“Project™).

Pursuant to Section 130 of the Public Service Law and Section 401 of the Federal Water
Pollution Control Act, 33 USCA Section 1341, Public Service Commission issuance of the
requisite water quality certificate for the Project is requested.

The application of PSEG for a Certificate of Environmental Compatibility and Public
Need for the construction, operation and maintenance of the Project herein described respectfully
shows:

L. General Information Regarding the Application

This Application is made pursuant to Article VII of the Public Service Law of the State of
New York and Parts 85, 86, and 88 of the Rules and Regulations of the Public Service
Commission.

Exhibit 1, attached hereto and made part hereof, sets forth the corporate name, address

and telephone number of the Applicant; the name, address and telephone number of its principal
officer; and the names, addresses and telephone numbers of the agents for service of documents.

A25915.2




IL. Description of the Proposed Facility

PSEG proposes to construct an approximately 8 mile 345 kilovolt (“kV”) alternating
circuit (“AC”) direct radial interconnection (“Generator lead”) between the Bergen Generating
Station in Ridgefield, New Jersey and the Consolidated Edison West 49™ Street substation in the
borough of Manhattan in New York City (“NYC”). A detailed description of the PrO_] ect is set
forth in Exhibits 2 through 5, and E-1 through E-4 of the Application. :

III.  Statement of Location of the Proposed Right-Of-Way

The New York State portion of the Generator Lead will extend approximately 4 miles
under water in the Hudson River in public lands. The land portion (which is less than 1,000 feet
in length) in NYC will be in: (a) underground conduits in NYC streets and sidewalks, (b)a
below grade transition station a.nd conduits that are on private property, or (¢) the buxldmg line of
Consolidated Edison’s West 49" Street substation.

In New Jersey, the land portion will be in underground conduits in: (a) railroad rights-of-
way, (b) under a county road, and (c) under a shopping center parking lot. There will be one
below grade transition station on private property. There will also be approximately a half-mile
under the Hudson River in public lands.

Detailed maps, drawings and explanations showing the proposed rlght-of-way location
and configuration are contained in Exhibit 2 of the Application.

IV.  Summary and Description of Studies Made of the Environmental Impact of the
Proposed Project

Environmental Science Services, Inc. prepared the environmental impact assessment for
the proposed Project under contract to the Applicant. The findings of these studies are presented
in Exhibit 4 of the Application.

V. Need for the Facility and Alternatives

The Project will improve system reliability and increase competition inside of NYC,
which has significant transmission constraints. New York State and NYC in particular has not
had any new major generation added to the New York Independent Operator (“NYISO”) system
within the last few years. That, coupled with load growth, has left both the State and NYC short
of capacity. This capacity shortage was documented by the ISO in its report in the Spring of
2001. The capacity shortage is further discussed in Exhibit E-4 of this Application.

Alternatives to the Project involve building new generation within NYC. However, given
NYC’s tight real estate market, generation projects in NYC will be both difficult to site and
expensive to construct. The end result will be higher prices. The Project offers an economical
alternative to that scenario based primarily on the fact that PSEG is utilizing space on an existing
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site to locate its generation plant. A detailed description of the engineering and economic
justification for the Project is contained in Exhibits 6 and E-4 of this Application.

VI.  Description of Reasonable Alternate Locations or Routes

A discussion of the route selection process and an evaluation of alternate routes can be
found in Exhibit 3 of the Application, including a description of the comparative merits and
detriments of each location or route and a statement explaining why the primary location or route
is best suited for the proposed facility.

WHEREFORE, PSEG POWER CROSS HUDSON CORPORATION respectfully
requests that the Public Service Commission issue an order pursuant to Article VII of the Public
Service Law granting:

1. Issuance of a Certificate of Environmental Compatibility and Public Need
for the proposed Cross Hudson Project herein described.

2. Granting such other and further authorizations, consents, permission and
approvals as may be necessary for the construction, operation and maintenance
of the facilities herein proposed, including but not limited to waiver of those
local zoning ordinances specified in Exhibit 7 pursuant to Section 126(1)(f)
of the Public Service Law, and issuance of a Water Quality Certification
pursuant to 33 USCA Section 1341 and Section 130 of the Public Service Law.

Respectfully submitted,

PSEG POWER CROSS HUDSON
CORPORATION

oy [tdud M. Gy

Richard M. Cogen, Esq.

Nixon Peabody LLP

Omni Plaza, Suite 900

30 South Pearl Street

Albany, New York 12207-3497
(518) 427-2665

Dated: October 10, 2001

A25915.2




STATE OF NEW YORK
PUBLIC SERVICE COMMISSION

CASE : APPLICATION OF PSEG POWER CROSS
HUDSON CORPORATION FOR A
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AND PUBLIC NEED
PURSUANT TO ARTICLE VII OF THE
PUBLIC SERVICE LAW FOR THE CROSS
HUDSON PROJECT

MOTION FOR WAIVERS OF APPLICATION REQUIREMENTS

Pursuant to 16 NYCRR 85-2.4, and as part of the filing for a Certificate of Environmental
Compatibility and Public Need for the Cross Hudson Project, PSEG Power Cross Hudson
Corporation (“the Applicant”) respectfully requests waiver of the following sections of the New
York State Public Service Commission’s (“Commission”) regulations (16 NYCRR) insofar as
the regulations apply to the certification application for the Project as defined by this
Application:

16 NYCRR 86.3(a)(1)(iii): Archaeologic, Geologic, Historical, or Scenic Area Within Three
Miles of the Right-of-Way

The Applicant requests a waiver of the requirement to submit detailed maps, drawings,
and explanations relating to any “known archaeologic, geologic, historical or scenic area, park,
or untouched wilderness on or within three miles of the right-of-way”. The heavily urbanized
area surrounding the Project, which includes numerous large commercial buildings, renders the
use of a three-mile radius impractical and unnecessary in this case. In addition, the Project is
expected to have no impact on scenic areas, since the entire New York portion is below ground
except within the existing Con Ed W. 49" Street Substation (which is enclosed by a brick wall)
and there will be no visual impact on such resources. The Applicant requests that the
Commission reduce the radius in this case to approximately 1,000 feet of the Upland Project
Area.

16 NYCRR 86.3(a)(2), (b)(1) and (b)(2): DOT Maps and Aerial Photographs

Given the limited linear corridor of upland impacted by the Project, the Applicant
requests a waiver of the requirement that New York State Department of Transportation maps at

A26437.1




-2

a scale of 1:250,000 be provided. The Applicant is able to provide mapping at a scale of
1:24,000 which will show adequate detail.

The Applicant also requests a waiver of the requirement to submit such aerial
photographs as may be necessary to show the marine portion of the cable route in New York
State on the grounds that it is impracticable to photograph a route that runs approximately
four miles under the bed of the Hudson River. The Applicant further requests a waiver of the
requirement that aerial photographs “of urban areas and urbanizing fringe areas shall be taken
within six months of the date of filing”. The Applicant’s aerial photographs were taken March
21, 2001, less than seven months before the date of the filing, and accurately reflect the current
situation in the area of the Project.

16 NYCRR 86.10: Cost Estimate

The Applicant requests a waiver of items (1) through (9), below.

$ 86.10 (a) The applicant shall provide a detailed estimate of the total capital costs of the
proposed facilities covered by the application. The estimate shall show the estimated

cost of:

(1) right-of-way,

(2) ©  surveys;

3) materials;

4) labor,

o) engineering and inspection;

(6) administrative overhead;:

(7)  fees for legal and other services;
(8) interest during construction; and
(9) contingencies

The Applicant is providing an overall cost estimate in Exhibit 9. However, the Project is

a merchant generator lead, to be constructed entirely with private financing. The costs of

construction of the Project will not be subject to rate recovery in the rates of any entity subject to

rate regulation by the Commission. In addition, the Project will transmit power solely from

certain generating facilities owned by an affiliate of the Applicant. Finally, the Applicant

considers the cost category breakdown to be proprietary information that would be of value to
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. the Applicant’s competitors. The Applicant is prepared to submit a motion to the Records
Access Officer seeking trade secret protection for this information should the Commission
determine that such motion is necessary.

Respectfully submitted,

PSEG POWER CROSS HUDSON
CORPORATION

By:W /h &;/

Richard M. Cogen, Esq.

Nixon Peabody LLP

Omni Plaza, Suite 900

30 South Pearl Street

Albany, New York 12207-3497
(518) 427-2665

. Dated: October 10, 2001
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PROJECT TERMINOLOGY

Bergen Generating Station

A generating facility located in Ridgefield,
New Jersey, operated by a subsidiary of
PSEG Power Cross Hudson Corporation.

Cable System

Two circuits, each containing 3 bundled
Alternating Current (AC) cables and a fiber optic
cable, connecting the Bergen Generating Station
in Ridgefield, New Jersey and the ConEd W 49"
Street Substation in the borough of Manhattan,
New York.

Cable System Route

The alignment of the linear Cable System,

“including both the Submarine Cable Route and

the Upland Cable Route.

ConEd W 49" Street Substation

The Consolidated Edison Substation located at
W 49" Street.

Federal Navigation Channel

Also referred to as the Weehawken - Edgewater
Federal Navigation Channel.

Generator Lead

The 8-mile 345 kV AC direct radial cable
connection between the Bergen Generating
Station in Ridgefield, New Jersey and the ConEd
potheads at W 49® Street Substation 'in the
borough of Manhattan, New York.

Hudson River Park

A 550-acre park created by the New York State
Urban Development Corporation, consisting of
piers, upland and water areas, stretching along 5
miles of the west side of Manhattan between
Battery Park at Battery Park Place and 59" Street.

New Jersey Landfall

The point at which the Submarine Cable
transitions to the Upland Cable at the site in
Edgewater, New Jersey.

New York Landfall

The point at which the Submarine Cable
transitions to the Upland Cable in the borough of
Manhattan, New York.




Project

PROJECT TERMINOLOGY (CONTINUED)

The Cable System, 2 Transition Stations and AC
interconnections for the Generator Lead between
New Jersey and New York, up to the ConEd W
49"™ Street Substation. Also referred to as the
Cross Hudson Project, or the In City Project.

Project Area

The Cable System Route, Transition Stations and
associated facilities, and the immediate
environment.

PSEG Power Cross Hudson Corporation

The Applicant, a New Jersey corporation owned
by PSEG Power, LLC.

Submarine Cable

The portion of the Cable System located in the
bed of the Hudson River.

Submarine Cable Route

An approximate 4 mile route south and across the
Hudson River, making landfall in Edgewater,
New Jersey and the borough of Manhattan, New
York. :

Transition Station

A building in which the Landfall Cable will be
anchored, and transitioned to Submarine Cable.
A Transition Station exists on both the New
Jersey and New York sides of the Hudson River.

Upland Cable That portion of the Cable System located on land.
Also referred to as the Landfall Cable.
Upland Cable Route That portion of the Cable System Route between

the Transition Station (located near the
intersection of W 51% Street and Route 9A
(northbound) to the W 50 Street property line)
and the ConEd W 49" Street Substation. The
route runs below grade and under existing utility
facilities, crossing under W 50" Street to the
ConEd Substation.

Upland Project Area

The Upland Cable Route, Transition Station and
associated facilities, and the immediate
environment on the New York side.

West Side Highway

Also referred to as Route 9A, or 12 Avenue.




Acronyms

AC

ANSI
CFR
ConEd
CSX

DC

EFH
EMF
EM&CP
ER-L -
ER-M
ESA

ESS
FEMA
FERC

Ft

G

HDPE
HMDC
ISO

kV
LWRP
Magnuson Stevens Act
Mg
MHW
MLW
MLLW
MTA
MW
NFPA
NMFS
NIMC
NOAA
NWI
NYC
NYCDEP
NYCDOT
NYCEDC
NYCRR
NYPA
NYPP
NYS
NYSDEC
NYSDOS CMP

Alternating current

American National Standards Institute

Code of Federal Regulations

Consolidated Edison

CSX Transportation, Inc.

Direct current

Essential fish habitat

Electromagnetic field

Environmental Management and Construction Plan
Effects range-low

Effects range-median

Endangered Species Act

Environnemental Science Service, Inc.

Federal Emergency Management Agency

Federal Energy Regulatory Commission

Feet or foot

Gauss

High Density Poly Ethylene

Hackensack Meadowlands Development Commission
Independent System Operator

Kilovolt

Local Waterfront Revitalization Program

Magnuson Stevens Fishery Conservation and Management Act
Milligauss

Mean high water

Mean low water

Mean Lower Low Water

Metropolitan Transportation Authority

Megawatt '

National Fire Protection Association

National Marine Fisheries Service

New Jersey Meadowlands Commission formerly HMDC
National Oceanic and Atmospheric Administration
National Wetland Inventory

New York City

New York City Department of Environmental Protection
New York City Department of Transportation

New York City Economic Development Corporation
New York Code of Rules and Regulations

New York Power Authority

New York Power Pool

New York State ,
New York State Department of Environmental Conservation
New York State Department of State Coastal Management Program
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NYSDOT
NY-ISO
PAH

PCB

PIM
PSEG

RI

SCFF |
SIU

SPCC Plan
SPDES
SRIS
SVOCs
SWPPP
TOGS
TRANSCO
TVI
USACE
USCG
USEPA
USFWS

New York State Department of Transportation
New York Independent System Operator
Polynuclear aromatic hydrocarbons
Polychlorinated biphenyl
Pennsylvania-Jersey-Maryland Power Pool
PSEG Power Cross Hudson Corporation
Radio Interference

Self Contained Fluid Filled

Significant Indirect User

Spill Prevention, Control and Countermeasure Plan
State Pollutant Discharge Elimination System
System reliability impact studies

Semi volatile organic compounds

Storm Water Pollution Prevention Plan
Technical and Operation Guidance Series
Transcontinental Gas Pipe Line Corp.
Television Interference

U.S. Army Corps of Engineers

United States Coast Guard

United States Environmental Protection Agency
United States Fish and Wildlife Service
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PSEG POWER CROSS HUDSON CORPORATION

EXHIBIT 1 - GENERAL INFORMATION REGARDING APPLICATION.

PREPARED PURSUANT TO SECTION 86.2




EXHIBIT 1 GENERAL INFORMATION REGARDING APPLICATION

1) The name of the Applicant is:

PSEG Power Cross Hudson Corporation

2) The Applicant's address is:

80 Park Plaza
Newark, New Jersey 07102-4194

3) The Applicant's telephone number is:

(973) 430-7000

4) The principal officer of the Applicant is:

Thomas R. Smith

President

PSEG Power Cross Hudson Corporation
80 Park Plaza, 25" Floor

Newark, New Jersey 07102-4194

5) Documents and correspondence are to be served upon:

Timothy A. Young

Regional Director, Business Development
PSEG Power, LLC

80 Park Plaza, 17" Floor

Newark, New Jersey 07102-4194

Email: timothy.young@pseg.com

Phone: (973) 430-5591

Fax: (973) 504-9650

Richard M. Cogen

Nixon Peabody LLP

Omni Plaza, Suite 900

30 South Pearl Street

Albany, NY 12207-3497

Email: rcogen@nixonpeabody.com
Phone: (518) 427-2665

Fax: (518) 427-2666
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EXHIBIT 2 LOCATION OF FACILITIES

2.1 Location of Proposed Cross Hudson Project

The Cross Hudson Project involves the construction of a 1,200 MW, 345 kV AC electric
generator lead connecting the Bergen Generating Station (“Bergen Station”) in Ridgefield,
New Jersey to the Consolidated Edison (ConEd) West 49™ Street Substation in New York
City. The Project will require the construction of an upland and submarine electric cable
system (Cable System) between New Jersey and New York City (NYC).

The Cable System will be comprised of two (2) circuits that will originate at a 230-345 kV
substation to be constructed at the Bergen Station. From this point, the Cable System will be
comprised of underground Self-Contained Fluid Filled (“SCFF”) cable. The underground
cable will be constructed along the New York Susquehanna railroad right-of-way for a
distance of approximately 2 miles to the west portal of the 92" Street tunnel (located in
Fairview, New Jersey). Within the tunnel, the Cable System will be located on the tunnel
floor using covered surface construction (approximately 5,000 feet). After exiting the 92m
Street tunnel, the Cable System will be constructed underground to the Transition Station at
Edgewater, New Jersey.

The Transition Station, to be constructed near the 92" Street tunnel’s east portal (adjacent to
New River Road in Edgewater, New Jersey), will provide for a transition from Upland Cable
to Submarine Cable. From this Transition Station, three (3) 30-inch diameter boreholes will
be directionally drilled under New River Road and an existing shopping center parking lot
into the Lower Hudson River. Two boreholes will serve as conduits for installation of SCFF
submarine cables and one bore hole will serve as a spare. After exiting the bore holes into
the Lower Hudson River, the Submarine Cable—which will be installed in two, 3 cable
bundles to create two (2) circuits—will be installed through jet plow embedment.

The Submarine Cable Route extends across the Weehawken-Edgewater Federal Navigation
Channel into Naval Anchorage Area No. 19. Upon entering the anchorage area, the route
crosses a charted fish trap area (approximately 400 feet wide), and proceeds into New York
State waters and across Naval Anchorage Area No. 19 to a point where the charted water
depth is about 30 feet at mean lower low water (MLLW). At this point, the Cable System
will turn to the south to run parallel to NYC’s Hudson River shoreline. The route then runs
through the eastern portion of Naval Anchorage Area No. 19 in an area where the charted
water depths are approximately 20 to 30 feet at MLLW. Directly across NYC’s W 77"
Street, the proposed Submarine Cable Route crosses an existing set of 24-inch diameter gas
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‘ pipelines owned by Transcontinental Gas Pipeline Corporation (TRANSCO). After crossing
the TRANSCO pipelines, the route continues south out of Naval Anchorage Area No. 19.
The route then travels another 2,800 feet downriver before reentering the Federal Navigation
Channel (authorized depth —48 feet mean low water (MLW)) at W 59" Street. The route
continues south until it reaches the New York City Economic Development Corporation
(NYCEDC) Passenger Ship Terminal (Berth 4/5 area located between Piers 90 and 92) near
| W 51% Street. At this point, the Submarine Cable Route travels towards the east through the
berth area, and makes landfall at the bulkhead located between Piers 90 and 92. The
i submarine portion of the proposed route is approximately 4 miles in length.

' The Submarine Cable will make landfall in NYC through three (3) 30-inch diameter bore
holes (one for each circuit and a spare hole) that will be directionally drilled under the
|_ NYCEDC Berth 4/5 area, the concrete block bulkhead, and the West Side Highway (Route
9A) from an existing parking lot located on the corner of West Side Highway and W 51
Street in NYC. A Transition Station will be constructed at this location to provide for a
transition from Submarine Cable to Upland Cable.

' The Upland Cable in NYC will be installed using conventional cut and cover techniques

. from the Transition Station, under W 50™ Street, and then to the ConEd W 49" Street

. Substation. This Upland Cable between the Transition Station and the ConEd Substation will

| : be approximately 200 feet in length. Once the Cable System reaches the ConEd W 49

i Street Substation, it will be connected to terminal buses within the substation for ultimate
connection to the NYC electrical grid.

2.2 Location Maps

A location map of the Project is provided as Figure 2-1. Figure 2-2, shows the surrounding
area within 5 miles, on a New York State Department of Transportation (NYSDOT) base
map (1:24,000 scale). Figure 2-3 shows the location of the Submarine Cable Route from
New Jersey to NYC on a NOAA Navigation Chart. Figure 2-6, shows the proposed New
York Landfall work area. '

Additional required mapping of environmental resources for the Project and adjacent areas is
provided in Exhibit 4, Environmental Impacts.
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2.3 Aerial Photographs

Aerial photographs of the New York and the New Jersey landfalls, including adjacent areas,
were taken on March 21, 2001. Copies of the aerial photographs, which show the existing
conditions of the landfalls and the Upland Cable Route at a suitable scale, are provided as
Figures 2-4 and 2-5.
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EXHIBIT 3 ALTERNATIVES

3.1 Criteria for Selection of Generator Lead Route

Selection of the proposed Generator Lead route involved a thorough siting analysis of all
potential and feasible upland, shoreline landfall, and submarine linear routes and alignments
as described and presented herein. It also involved an extensive analysis of upland and
submarine cable system technology that could reliably operate at the 345 kv transmission
voltage level. Once the Generator Lead’s linear routing and cable system technology was
selected, a thorough assessment and feasibility analysis of potential overland and submarine
cable routes and installation technologies as conducted to evaluate which routing alternatives
and installation methodologies would minimize potential environmental and land use impacts
along the proposed transmission route.

Because the Project is a Generator Lead that will directly connect the Bergen Generating
Station with the ConEd W 49" Street Substation (see Section 3.5.2), there will be no
intermediate interconnections with the existing electric transmission lines servicing this
region. Consequently, the linear Project’s routing analysis focused on the most feasible and
direct route from each termination point using available upland areas, existing developed
rights-of-way, developed shoreline areas, and efficient submarine cable routes that would
minimize potential environmental impacts to the Hudson River.

Prior to the analysis of potential linear routing alternatives, a thorough design and
engineering review of available overland and submarine cable technologies was conducted
for use as the Generator Lead. This technology review (described in Exhibits E-3 and E-4)
fully evaluated the technological, environmental, and operational characteristics of available
Direct Current (DC) and Alternating Current (AC) cable system technologies that could
operate reliably at the 345 kV voltage level. This analysis of cable technology alternatives
also included required construction, installation, and operational considerations that would
affect the linear routing and installation methods of the selected cable system technology for
both overland and submarine components.

This engineering analysis concluded that the use of solid-dielectric DC current cable system
technologies would be infeasible for use as the Generator Lead since the operational
reliability of solid-dielectric DC cable systems at the 345 kv transmission level is unproven
as an accepted industry standard at this time. Moreover, the use of DC cable system
technology requires a relatively large land area (approximately 3-5 acres) at each
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interconnection point to accommodate DC to AC converter stations to convert DC current to
AC current for distribution to end-users. Land area of this size is not available at the existing
Bergen Generating Station. After thorough investigation by PSEG, it was also determined
that 3-5 acres of land was not available in the Manhattan area at or near the ConEd W 49"
Street Substation.

The cable system technology alternatives analysis concluded that the use of Alternating
Current (AC) cable system technologies was preferred for the Generator Lead Project.
Consequently a thorough analysis of potential AC cable system technologies was conducted
(see Exhibits E-3 and E-4) to evaluate which available technology could be employed in both
overland and submarine conditions, would be feasible to construct and maintain, and would
result in minimal potential impacts to surrounding land uses and the environment. This
analysis concluded that, due to technological limitations, solid-dielectric AC cable systems
could not be reliably used to transmit electricity at the 345 kV voltage level for the specific
design requirements of the Project. Thus, the cable technology that could be used for the
Generator Lead project to reliably and efficiently transmit electricity through the cable
system would be either fluid-filled, pipe-type cable systems or Self-Contained Fluid-Filled
(SCFF) cable systems. These types of fluid-insulated cable systems are routinely used by the
power industry, particularly at the 345 kV voltage transmission level.

As presented in Exhibit E-4, high pressure, fluid-filled pipe-type cable systems were rejected
as the preferred cable technology due principally to construction feasibility, operational
characteristics, and lack of available land and right-of-way area within selected potential
linear routes. As a result of the cable system technology analysis, PSEG concluded that the
use of SCFF cable technology was the most feasible and reliable AC cable system
technology for the Generator Lead. These evaluations also concluded that installation and
operation of the SCFF cable system would result in the least potential impacts to existing
land uses and environmental resources along the linear routes for the Generator Lead. A
similar SCFF cable technology has been successfully used by the New York Power Authority
for its 345 kV Sound Cable Project since 1989.

Upon the conclusion that the most feasible and reliable cable system for the Generator Lead
interconnection is SCFF cable, key design, land-use (upland and waterfront), and
environmental criteria were established to identify and evaluate potential linear routing
alternatives. These criteria included:
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® .

able System Design Criteria

Select Generator Lead terminal points as close as possible to the cable system’s
interconnection points at the Bergen Generating Station and the ConEd Substation. This
will avoid or minimize potential Project impacts to existing electric transmission systems,
surrounding land uses, and construction related impacts.

Select Submarine Cable shoreline landfall locations that provide sufficient waterfront
land and water-sheet area access to facilitate construction, result in minimal disturbance
to shoreline areas and waterfront land uses, and provide ready access to the Upland Cable
interconnection points. This will avoid or minimize direct disturbance of coastal
wetlands and nearshore aquatic resource areas as well as minimize impacts to waterfront
uses and navigation.

Select linear routes and Submarine Cable landfall locations that are readily accessible to
municipal and state infrastructure to facilitate construction, operation, and maintenance of
the Generator Lead. This includes ready access to municipal and state roadways, utility
infrastructure, and other municipal services.

Select landfall locations and Transition Station locations with sufficient land area, utility
access, and roadway access to meet Project design requirements and applicable
municipal, state, and National Electric Safety Code requirements. This will facilitate
construction and maintenance activities with the least disruption to surrounding land uses,
traffic, and community activities.

Select a linear route for both Upland and Submarine Cable components that includes land
and waterfront areas that can be acquired and permitted to enable the Project to be
operational by the summer of 2003. Upland and waterfront land acquisition is required
for the Project because PSEG Power Cross Hudson Corporation does not have the power
of eminent domain. The feasibility of each potential route or landfall alternative
fundamentally depends on the ability of PSEG to gain the necessary rights to use or
occupy the underlying land from its owners.

Land Use Siting Criteria

Utilize existing developed upland areas and established rights-of-way or easements in
non-residential areas for construction of the Upland Cable. This will minimize use of
undeveloped land or natural resource areas, minimize impacts to parkland and open space
areas, and avoid disruption of community or neighborhood services.

Utilize underground construction methodologies for Upland Cable to the maximum
extent feasible in order to avoid or minimize potential impacts to local neighborhoods,
roadway systems, utility infrastructure, and unnecessary direct disturbance of land
surfaces and natural resources.
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Utilize existing developed waterfront shorelines and nearshore areas for Submarine Cable
landfall transition to Upland Cable to the maximum extent feasible. This will avoid or
minimize direct disturbance of natural terrestrial and wetland resource areas, sensitive
coastal habitats, and associated habitat restoration or ecosystem impacts.

Environmental Protection Siting Criteria

Select a linear route that avoids or minimizes surface or subsurface disturbance of
existing terrestrial, wetland, and aquatic resources. Avoid or minimize construction or
encroachment into wetland resources areas, streams, sensitive habitat areas, or natural
shoreline areas to the greatest extent practicable.

Select linear routes that utilize existing developed land and waterfront areas to the
greatest extent practicable, and avoid routes that encroach in undeveloped or natural land
use or shoreline conditions. This will avoid or minimize disturbance in more
environmentally sensitive land, parklands, open space areas, and shoreline areas, while
focusing construction in areas that are previously developed for industrial, transportation,
or waterfront uses.

Select linear routes that minimize potential construction and operational impacts to
regional land-based and waterborne commerce or transportation networks. This will
avoid or minimize potential project impacts to roadway transportation infrastructure,
commercial shipping and navigation, vessel anchorage and mooring areas, and
recreational boating.

Select a linear route and Submarine Cable installation methodologies that avoid or
minimize impacts to aquatic resources, water quality, riverbed conditions, and benthic
habitat in the Lower Hudson River Estuary. This includes construction methodologies
that minimize river bottom disturbance and the resuspension and transport of sediment
during periods of sensitive life-cycle stages of fish and other aquatic life that use this
portion of the Hudson River.

Select Upland and Submarine Cable construction methodologies that minimize riverbed
disturbance, particularly in nearshore areas, and which minimize impacts to water quality
and turbidity conditions in the River. This includes the use of Horizontal Directional
Drilling (HDD) construction methods for the Submarine Cable landfalls, and the use of
jet-plow embedment methods for the Submarine Cable burial in the riverbed.

Select a Submarine Cable installation methodology and cable bundle configuration that
would minimize the number of submarine cable trenches in the riverbed to complete the
AC circuitry for the Generator Lead interconnection. This includes evaluating potential
construction and operational impacts of Submarine Cable bundling to reduce the number
of required cable conduits or riverbed trenches, and stacking configurations which would
reduce the width of the trench. The goal would be to reduce the required 6-8 trenches in
the riverbed to 2 trenches under a bundled configuration.
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The following sections describe the detailed results of the upland and submarine cable
routing alternative analysis. They demonstrate that several overland and submarine cable
routes were evaluated to determine the preferred alternative cable route using the design,
land-use, and environmental siting criteria previously described. As a result of this rigorous
siting analysis, the proposed Project’s Upland and Submarine Cable Route alignments and
locations represent the most practicable alternative to construct and maintain the Generator
Lead with the least environmental impacts.

3.2 Landfall and Upland Site Evaluations

The major linear routing constraint for the New Jersey land portion of the Generator Lead is
the Palisade Sill. The Palisade Sill is a well known geologic bedrock formation of the
Triassic geological age period. It consists of basalt and sandstone bedrock formations.
Because this rock formation provides very difficult subsurface conditions for construction of
underground cable systems, it limits the land-based route alternatives for the Generator Lead.
The Bergen Generating Station is located approximately 3.5 miles directly inland from the
Hudson River and on the west side of the New Jersey Palisade Sill.

3.2.1 Alternative Methods for Crossing the Palisade Sill

Crossing the Palisade Sill represents a major geographical and geological constraint for
the Generator Lead to reach the shoreline of the Hudson River due to its bedrock form
and near surface expressions. Three methods for crossing the Palisade Sill were initially
identified and reviewed:

e crossing over the Palisade Sill, utilizing overhead or shallow underground
construction through densely populated residential and commercial areas;

e crossing under the Palisade Sill, through an existing railroad tunnel (without active
rail service) in the vicinity of 92™ Street in Edgewater, New Jersey; and

e crossing under the Palisade Sill, through an existing active railroad tunnel in the
vicinity of 49" Street near Union City, New Jersey.

The option to cross the Palisade Sill using overland construction methods was determined
to be infeasible for the following reasons:

a) the lack of adequate existing rights-of-way or other existing linear features in which
to construct a high-voltage Generator Lead greatly reduces the probability of
successfully routing overhead or underground transmission lines through a densely
populated urban area (see Figure 3-1);
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b) while underground installation of the Generator Lead in bedrock and overburden soils
of the Palisade Sill may be possible, opening and blasting trenches through public
streets with heavy pedestrian and vehicular traffic would result in significant potential
disturbance of neighborhoods, traffic congestion, noise, dust, and disruption of
neighborhood utility services;

c) the time, expense, and environmental impact of bedrock drilling, blasting, and
excavating and associated land and community service disturbances; and

d) constructing overhead or underground lines within the dense residential
neighborhoods along the New Jersey Palisade Sill would require extensive acquisition
of private land, easements, and rights-of-way.

Therefore, the use of the existing railroad tunnels to install the upland cable system
within the Palisade Sill is considered the most favorable method to cross the Palisade Sill
in order to get to the Hudson River. '

3.2.2 Selecting the Preferred Land Route

Four land routes were developed utilizing existing developed land, railroad rights-of-way,
and the two existing railroad tunnels that run underneath the Palisade Sill (Figure 3-2).
These routes are discussed briefly below, and discussed in greater detail in the sections
that follow:

Route A: East from the Bergen Generating Station following existing railroad rights-of-
way, through the existing 92™ Street railroad tunnel, across the New Jersey portion of the.
Hudson River, and then heading south in the Hudson River, turning east in Piers 90-92 to
a terminal point adjacent to the ConEd W 49™ Street Substation (Figure 3-3);

Route B: East from the Bergen Generating Station following existing railroad rights-of-
way, through the existing 92™ Street railroad tunnel, across the Hudson River, then
trenching south under New York City streets to a terminal point adjacent to the ConEd W
49" Street Substation (Figure 3-4);

Route C: East from the Bergen Generating Station following existing railroad rights-of-
way, through the existing 92™ Street railroad tunnel, trenching south under New Jersey
streets, crossing the Hudson River, east to Piers 90-92, and underground to a terminal
point adjacent to ConEd’s W 49" Street Substation (Figure 3-5); and

Route D: South from the Bergen Generating Station, following existing railroad rights-
of-way, through a limited number of New Jersey streets, through the existing 49™ Street
active railroad tunnel, crossing the Hudson River, east to Piers 90-92, and underground to
a terminal point adjacent to ConEd’s W 49" Street Substation (Figure 3-6).
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. Note that Routes A, B, and C share the same common route from the Bergen Generating
Station to the east portal of the 92" Street tunnel. Based on linear siting evaluations, it
was determined to be a feasible alternative to stay within existing railroad rights-of-way
as the Generator Lead leaves the Bergen Generating Station. The feasibility and
preference for this route is also supported by the fact that the Generator Lead must cross
the Meadowlands, an environmentally sensitive area. In consultation with the New
Jersey Meadowlands Commission, formerly the Hackensack Meadowlands Development
Commission, the decision to utilize the existing railroad rights-of-way, coupled with the
underground installation techniques, was determined to represent the linear siting
alternative with the least land use and environmental impacts. It-also facilitated the
acquisition of land and easements through consolidation of effected properties in the
smallest number of owners.

3.2.2.1 Route A

On the New Jersey land portion, the cables would be placed within underground
conduit systems in easements located within existing railroad or utility rights-of-way.
Photographs contained in Figure 3-7 show the typical terrain and facilities along the

. New Jersey land portion of this alternative route. With the exception of the rail yard,
the length of the route is mostly vacant, with easy access for construction and
maintenance.

Upon leaving the Bergen Generating Station, the Generator Lead would turn east and
follow an existing railroad right-of-way to the 92™ Street railroad tunnel. Although
construction of overhead lines have an economic advantage over underground lines,
construction of a 345 kV line requires large horizontal and vertical line clearances
that can create difficult land use, real estate, and permitting issues (i.e., the railroad
right-of-way is not wide enough to allow sufficient setback for the Generator Lead
towers). In addition, overhead lines would likely require the construction of the
transmission tower footings within wetland resource areas (Meadowlands).
Underground installation allows the Generator Lead to stay within the limits of the
right-of-way and out of sensitive wetland resource areas. Underground installation is
more aesthetically pleasing to the local community for obvious reasons.

From a construction and operational perspective, overhead lines cannot be installed
and used inside the 92" Street tunnel due to the safety and maintenance
considerations. Although the tunnel is not presently used for active rail service, such
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service may resume in the future. Overhead lines in the tunnel would not be
compatible with the resumption of rail service. In addition, a transition station at the
westerly entrance to the tunnel would be required, increasing the prospect of
impacting adjacent wetland areas. Therefore, it was determined from this analysis
that underground construction of the New Jersey upland cable component would be
the preferred method.

After exiting the eastern portal of the 92" Street tunnel, the Generator Lead traverses
two private properties and then enters the Hudson River in the tidal flat located in a
developed waterfront area to the east of a shopping mall in Edgewater, New Jersey.
Once the Generator Lead enters the Hudson River on the New Jersey side it travels
south in the Hudson River for approximately 3.5 miles (see Section 3.2.3 for the
discussion of the route in the Hudson River) and turns east towards Manbhattan,
entering the New York Landfall between Piers 90 and 92 (50" and 52™ Streets).
Once on land, the Generator Lead would travel 620 feet to the east and south before
entering the ConEd at W 49th Street Substation.

3.2.2.2 Route B

The New Jersey land portion of Routes A and B are the same — hence, the same
advantages apply. The Hudson River and New York City portion of Route B (Figure
3-4) differs in that the Generator Lead would enter the Hudson River in the tidal flat
located to the east of the shopping mall in Edgewater, New Jersey, and extend
directly to the New York land side of the Hudson River. Once on land, the Generator
Lead would continue south with underground construction through New York City
streets and Hudson River Park parkland south to 49" Street. Figure 3-8 shows typical
areas that would be affected by the required excavation and trenching. The major
detrimental factors of a longer and more extensive underground cable route along the
West Manhattan shoreline are:

e over 3 miles of open-cut trenching for the underground installation, with a high
probability of encountering bedrock;

e construction within and disturbance of Hudson River Park parkland;
e traffic impacts to heavily used streets over an extended period of time;
e noise impacts to residential and park areas; and

e safety impacts to densely populated residential areas.
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3.2.2.3 Route C

The New Jersey land portion of Routes A, B, and C are the same - up to their exit
from the east portal of the 92™ Street tunnel. The Hudson River in the NYC portion
of Route C (Figure 3-5) differs from Route A and B in that the Generator Lead would
continue south from Edgewater, New Jersey — staying on land with underground
installation on River Road — to a location near the active 49" Street (light rail) transit
tunnel in Weehawken, New Jersey. From there, the Generator Lead would enter into
the Hudson River.

Route C however, has several major disadvantages when compared to Route A:

e over 3 miles of open-cut trenching for the underground installation, with a high
probability of encountering bedrock and other subsurface obstructions;

e traffic impacts to heavily used streets over an extended period of time and lengthy
route; and

o safety and noise impacts to densely populated residential areas.

3.2.2.4 Route D

. Route D extends south from the Bergen Generating Station and would require
: approximately 5 miles of open-cut trenching predominantly through the active
railroad rights-of-way to the west portal of the 49" Street railroad tunnel. It would
then cross under the Palisades through the active railroad tunnel near 49™ Street in
Weehawken, New Jersey. After exiting the east portal of the railroad tunnel, the
Generator Lead would enter the Hudson River in New Jersey.

The major disadvantages of Route D are:

e 2-3 miles of open-cut trenching for the underground installation, with a high
probability of encountering bedrock and other subsurface obstructions; and

e the existing 49" Street (New Jersey) railroad tunnel is an active tunnel. The
tunnel will be modified by construction activities scheduled in 2002 for a new
light rail facility. This would preclude construction of the Generator Lead to meet
its 2003 in-service date. Moreover, space for cable conduit construction in the
tunnel is very limited, and presents a variety of public safety and design
considerations which were determined to be unacceptable.
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3.2.2.5 Summary and Recommended Land Routes

As discussed above, there are two potentially feasible alternatives for the upland
cable crossing of the Palisade Sill, the 92™ Street tunnel and the 49™ Street tunnel.
Only the design and construction options utilizing the 92™ Street tunnel (Routes A, B,
and C) meet the established routing criteria for the Project for the reasons discussed
above.

Using the 92" Street tunnel route alternative, the routing options from Edgewater,
New Jersey to the ConEd W 49" Street Substation are to either proceed directly to the
Hudson River in Edgewater and then south in the River to the vicinity of the ConEd
W 49" Street Substation (Route A), to proceed directly across the Hudson River and
then south on land in Manhattan (Route B), or to proceed south on land on the New
Jersey side of the Hudson, to cross the Hudson River at a point further south (Route

O).

After a thorough analysis of potential overland and submarine cable routing
alternatives, it was determined that Route A is the only practicable route because
Routes B and C both would require extensive open-cut trenching through streets,
which would cause extensive disruption of land and community services as well as
traffic impacts to local residents and businesses. Accordingly, it was determined that
Route A was the Preferred Route.

3.3 New Jersey and New York Landfall Alternatives

Landfall alternatives for the Project in New Jersey and New York were limited by a variety
of factors. The choice of a New Jersey landfall was limited by the New Jersey land route
alternatives. Because, as discussed above, only one practicable New Jersey land route was
identified, the field of potential New Jersey landfalls was narrow. PSEG was able to identify
the proposed New Jersey Landfall which is located in a developed waterfront area (parking
lot) to the east of a shopping center in Edgewater, New Jersey. This landfall can be accessed
by crossing only two private properties after the Generator Lead exits the eastern portal of
the 92™ Street tunnel.

No other practicable potential New Jersey landfall locations were identified.

Two potential New York landfall alternatives were identified:
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. Option 1: between piers 90 and 92 at 49" Street in Manhattan.

Option 2: Approximately 1 14" Street in Manhattan, directly east of the proposed New Jersey
landfall (as shown in the description of Route B above).

As discussed above, Option 1 was selected as the preferred alternative because:

e option 2 would require over 3 miles of open cut trenching for underground installation on
land in New York City, with a high probability of encountering bedrock;

e much of the required land-based trenching would be within the Hudson River Park
parkland;

e the open cut trenching would impact heavily used streets, and create traffic impacts on
these streets for an extended period of time;

e the trenching would cause noise impacts to residential and parkland areas;

e the trenching would create safety risks in densely populated residential areas;

Based upon these considerations, the Edgewater landfall was selected as the New Jersey
Landfall, and the Piers 90-92 landfall was selected as the New York Landfall.

. 3.4 Hudson River Alternative Route Evaluations and Siting Criteria

Having identified the preferred route on the New Jersey side of the Hudson River and the
preferred New Jersey and New York Landfall, two (2) possible submarine cable route
alternatives were identified within the Hudson River from the 92™ Street tunnel at
Edgewater, New Jersey to Piers 90-92 at 49" Street in NYC (see Figure 2-3). These routes
are similar in alignment, but vary in route location within the Hudson River. Each of the two
route alternatives includes a length greater than one mile in New York State waters.

| The Proposed Submarine Cable Route and alternate Submarine Cable route were established
based upon consideration of both the general siting criteria outlined above, and the following
specific criteria:

e Select route alignments which minimize impacts to navigation in established Federal
Channels and other vessel transit or berthing areas.

e Select route alignments with appropriate subsurface geological conditions to ensure
adequate depth of burial by jet plow embedment to avoid potential mechanical damage to
the cable system (anchor snags or vessel groundings).
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Select Submarine Cable bundle arrangements, if possible, to reduce the number of
required cable trenches and to minimize the width of the cable area corridor in the
riverbed.

Select route alignments that minimize the crossing impacts associated with established
vessel anchorage and mooring areas, fish trap devices, and utility pipelines.

Select route alignments that avoid or minimize potential environmental impacts to
aquatic resources and water quality conditions in the Lower Hudson River Estuary.

These siting criteria were used to evaluate the Submarine Cable routing alternatives as
discussed in more detail below

3.4.1 The Proposed Submarine Cable Route

As shown in Figure 2-3, the proposed system consists of two (2) bundled Submarine
Cable circuits spaced approximately 100 feet apart. The cable system enters the Hudson
River through the exit hole of a 30-inch diameter, directionally drilled conduit located in
the tidal flat of the west shore of the Hudson River to the east of a shopping center in
Edgewater, New Jersey. (The cable enters the river on the New Jersey side opposite
114" Street in NYC). The landfall is located to the south of an existing pile-supported
pier located on the shopping center property.

The submarine cable extends across the Weehawken-Edgewater Federal Channel
(“Federal Channel”), and then enters into Naval Anchorage Area No. 19. Upon entering
the anchorage area, the route crosses a charted fish trap area (approximately 400 feet
wide), and proceeds into New York State waters, crossing Naval Anchorage Area No. 19
at a point where the charted water depth averages approximately —30 feet at Mean Low
Water (“MLW?”). At this point, the Submarine Cable turns south and runs parallel to
NYC’s Hudson River shoreline. The water depths along this portion of the anchorage
area range from —20 to —30 at ML W.

Opposite W 77" Street (NYC), the proposed Submarine Cable Route crosses an existing
set of 24- inch diameter gas pipelines owned by TRANSCO. These pipelines are
reportedly buried approximately 25 feet below the river bottom, therefore, the Submarine
Cable will be jet plow embedded to approximately —10.0 feet below the present bottom.
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The cable continues south through Naval Anchorage Area No. 19. Approximately 2,800
feet downriver of the Anchorage Area, the cable reenters the Federal Channel at W 59t
Street. Note that the Federal Channel at this point extends the entire width of the Hudson
River. The cable continues south until it reaches the NYCEDC’s Eisenhower Passenger
Ship Terminal (Berth 4/5 area located between Piers 90 and 92) near W 51° Street. The
cable turns to the east, where it will be encased in steel pipes which will be directionally
drilled under the EDC Passenger Terminal, the West Side Highway, and to the ConEd W
49" Street Substation.

| The submarine portion of the proposed route is approximately 4 miles in length.

3.4.2 The Alternate Route

One alternate submarine cable route in the Hudson River was evaluated. The alternate
route uses the same route alignment as the proposed route between the southern end of
Naval Anchorage Area No. 19 and the New York Landfall.

The alternate route enters the Hudson River at the same point as the Proposed Route.

. The route extends to the center of the Federal Channel before turning to the south. Once
in the Federal Channel, the route runs downriver along the centerline of the
Weehawken/Edgewater Federal Navigation Channel.

The route crosses the same gas pipelines owned by TRANSCO before turning to the east
at the southern end of the charted pipeline. The route runs paralle] to the southern edge
of the charted pipeline area. As the cable travels east, parallel to the pipeline, it exits the
Federal Channel, and then crosses into New York State waters. Approximately 1,100
feet from the New York shoreline (near W 74" Street), the cable turns south. From there,
the alternate submarine cable route is identical to the Proposed Route. The submarine
portion of the alternate route is approximately 4.0 miles in length.

3.4.3 Comparison of Submarine Routes

The Preferred Submarine Cable Route as described in Section 3.4.1 and shown in Figure
2-3 represents the most practicable route for installation and operation and minimizes
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. potential impacts to aquatic fesources, water quality, and navigation in this area of the
Lower Hudson River Estuary. The rationale for this is as follows:

e The installation of the Submarine Cable along the Preferred Route will minimize
potential impacts to navigation compared to Alternate Route 1. The Preferred Route
will be located to the east of the established Federal Navigation Channel and along
the shallower easterly side of the Naval Anchorage Area No. 19.

The Preferred Route crosses the Federal Channel at Edgewater, New Jersey and runs
along the easterly shoal of the River, whereas, Alternate Route 1 would be installed
within the limits of the Federal Channel. The USACE-NYD prefers that the
Submarine Cable be installed outside of the Navigation Channel, if possible, in order
to inhibit or prevent any future improvements (widening or deepening) to the existing
channel.

Communications with the US Navy and the Port of New York — Vessel
Transportation Service indicates that Naval Anchorage Area No. 19 is rarely used for
vessel anchoring, but still maintains its active status. The Submarine Cable will be
installed along the shallower flanking shoals within the anchorage, and therefore,
would not preclude or obstruct its future use.

. The proposed Submarine Cable will be jet plow embedded a minimum of —10 feet
below the present bottom outside of Federal Channels and —15 feet below the
authorized and maintained depth inside the limits of the Federal Channel to meet or
exceed the guidelines for burial of pipelines or cables established by the USACE-
NYD.

e The Preferred Submarine Cable Route will minimize potential impacts to aquatic
resources and water quality in this area of the Lower Hudson River Estuary.

The Submarine Cable has been reconfigured to reduce the number of required jet
plow trenches from eight (8) to two (2). As a result of this “bundling” of the cable
circuits, potential in-water turbidity associated with the jet plow operation will be
significantly reduced compared to the original configuration.

The proposed jet plow embedment process will minimize bottom disturbance,
turbidity, and loss of benthic biota along the narrow cable corridor.

3.5 Evaluation of Expanding Existing Transmission Rights-of-way
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3.5.1 The Existing Interconnections between PJM and NYISO

The existing transmission grid interconnecting the northern New Jersey region with NYC
is extremely limited. There is not enough incremental spare capacity to achieve the
required energy transfer prepared for the Generator Lead. Specifically, two major
constraints are the limiting factors:

e the existing eastern New Jersey grid interconnection with New York is capacity
limited by (1) a maximum voltage of 230kV, and (2) minimal spare capacity; and

e other ties into New York City are already heavily loaded, with minimal incremental
capacity available.

Hence, the existing grid does not have the required incremental spare capacity to reliably
transfer the output of the Bergen Generating Station into NYC.

3.5.2 Selection of the Appropriate ConEd Substation

In January 2001, PSEG requested a feasibility study of the direct radial interconnection at
several ConEd 345 kV substations, located at Goethals, Farragut, and W 49" Street.
These substations were chosen based on their proximity to PSEG generating plants in the
eastern portion of New Jersey.

ConEd’s study revealed that the Goethals substation would need in excess of $200
million in system upgrade costs to accommodate approximately 1000 MW, which caused
this location to be rejected for economic reasons. The Farragut substation was also
rejected because it did not have room to accommodate new circuits (requires a new
substation which also runs into the hundreds of millions of dollars). However, the results
for the W 49" Street Substation were very positive. There was sufficient space for new
circuits, and the expected interconnection costs are significantly lower than those at
Goethals. Please refer to Exhibit E-4.4 for a detailed explanation on the results of the
actual SRIS for the Project. '

As a result, the ConEd W 49" Street Substation was selected as the only practicable
alternative interconnection point for the Project.

3.6 Alternative Methods of Fulfilling Energy Requirements
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As shown in Exhibit E-4, New York City requires 80% of the internal load be supplied by
generating sources that are connected directly, in accordance with New York ISO
requirements, to substations inside NYC’s transmission constraints (“In City Capacity”). The
load growth that has occurred over the past few years (and which is expected to continue) has
used up existing capacity for meeting the 80% rule. Therefore, new In City Capacity is
required to meet this additional load. The only method of accomplishing this is through new
power generating projects (such as the Cross Hudson Project) that are connected into the
electrical center of NYC. Demand side management, although helpful in containing load
growth, does not zero it out. The creation of new power generation is inevitable. The Cross
Hudson Project is designed to meet the In City Capacity.

Additional discussions on the need for the Project can be found in the needs analysis section
in Exhibit E-4. Several different alternative cable technologies where also considered and
those discussions can be found in Exhibit E-4. The sizing of the Project at 1,200 MW was
based on several factors including economies of scale in construction and land acquisition,
limitations on power injections at the ConEd W49th Street Substation, and limitations on the
availability of real estate (e.g. the railroad right of ways are only so wide).
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4.0 ENVIRONMENTAL IMPACTS

4.1 Introduction

The Cross Hudson Project (the Project) has been designed and will be constructed and
operated in a manner that avoids or minimizes impacts to environmental resources within the
Project Area.

As described in Exhibit 3, Alternatives, avoidance and minimization of environmental
impacts were key criteria in the equipment selection, siting and design of the Cable System
Route, New York and New Jersey Landfalls, and Transition Station.

Extensive field investigations, literature reviews, and agency consultations were conducted to
identify and assess existing environmental conditions within the Cable System Route and
within the Project Area. These investigations addressed conditions at the New York Landfall
and upland portions of the Project such as topography, geology, soils, and groundwater, as
well as chemical and physical characteristics of the Hudson River along the Submarine Cable
Route. Biological resources in the Hudson River and at the New York Landfall and upland
portion of the Project that were addressed included finfish, benthos, wetlands and coastal
‘ resources, vegetation, wildlife, and protected species.

The results of these investigations, along with the assessments of potential construction
and/or operational impacts to each resource type are presented below. Construction and
operational impacts to surrounding land uses, archaeological and historical resources, visual
and aesthetics, public health and safety, and ambient noise levels were also documented and
assessed. Where impacts have been determined to be unavoidable, appropriate mitigation
has been proposed.

4.2 Project Setting

Cross Hudson Corporation (PSEG) is proposing to construct a 1,200 MW, 345 kV AC
electric generator lead connecting the Bergen Generating Station in Ridgefield, New Jersey
and the ConEd W 49th Street Substation in Manhattan, New York. The Project will require
the construction of an upland and submarine electric Cable System between New Jersey and
New York City.

‘ Copyright © ESS, Inc., 2001

J:\p221-005articlevii\final\exhibit4.0




Cross Hudson Project — Article VII Application
October 2001 Page 4-2

The Cable System will be composed of two (2) circuits that will originate at the Bergen
Generating Station. From this point, the Cable System will travel along PSEG property and
along railroad rights-of-way to the 92" Street tunnel under the Palisades. From the east
portal of the tunnel, the Cable System Route will cross River Road into the New Jersey
Landfall where a Transition Station will be constructed. The New Jersey Landfall is
bounded by a pier with a restaurant to the north, a parking lot to the west, the Hudson River
and two old barges to the east, and a shopping mall to the south. The Landfall location
consists of a tidal flat that is exposed during low tide and riprap running along the edge of the
shoreline. In addition, there is an outfall pipe located off the southerly side of the pier and old
abandoned piles located within the vicinity of the Landfall (Figure 2-5).

The Cable System will be installed through directionally drilled bores under the shopping
center parking lot into the Lower Hudson River. The Project will require the installation of
two (2) cable bundles, each bundle containing three (3) electric cables and two (2) fiber optic
cables within the Hudson River. The cable bundles will have a separation of approximately
100 ft. For a more detailed discussion on cable installation, please refer to Exhibit E-3. The
Cable System will then be installed in the Hudson River by jet plow embedment. The
proposed Submarine Cable Route will run along the New York side of the River between the
pierhead line and the designated anchorage area (Figure 2-3). The Cable System will then be
installed through directionally drilled bores from the Hudson River through bedrock under
the bulkhead line to the Transition Station in New York located between 50™ and 51 Streets.
The New York Landfall will be located between Pier’s 90 and 92.

The New York Landfall is bounded by Pier 92 to the north, the Hudson River to the west, the
Westside Highway (Route 9A) to the east, and Pier 90 to the south (Figure 2-4). The landfall
location consists of manmade structures and a bulkhead running along the piers. The Upland
Cable will be installed in a conduit from the Transition Station under 50™ Street to the ConEd
W 49th Street Substation. The ConEd W 49th Street Substation is located on the west side of
Manhattan between Route 9A and 11" Avenue and 49" and 50™ Streets (Figure 2-4).

4.3 Topography, Geologyv, Soils and Groundwater

This section describes the existing topography, geology, soils, and groundwater at the New
York Landfall, Transition Station, and along the Upland Cable Route to the existing ConEd
W 49th Street Substation. The information was obtained from literature review and site
observations. Potential impacts related to topography, geology, soils and groundwater that
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‘ may occur from construction, operation, and maintenance of the Project are identified and
- assessed. Mitigation that will be implemented to reduce the likelihood and effect of any
potential impacts is also presented.

4.3.1 Existing Conditions

4.3.1.1 Topography

The Cable System will make landfall in New York City between Pier Nos. 90 and 92
at the NYCEDC Passenger Ship Terminal (Berths 4 and 5). The route is located on
the northerly side of the berth area to allow for a straight alignment into the proposed
Transition Station (parcel located between W 50th and W 51% Street). The entire
Upland Project Area consists of developed properties with impervious surface
treatments.

The upland Project Area elevations in New York City range from approximately 8
feet North American Vertical Datum 1988 (NAVDS88) along the New York Landfall
to approximately 20 feet NAVDS88 in the vicinity of the ConEd W 49th Street

. Substation. The existing topography is shown on Figure 4-1. At the Transition
Station location, elevations range from 13 to 20 feet NAVD88. Along the Upland
Cable Route between the Transition Station and the ConEd W 49th Street Substation,
elevations range between 16 and 20 feet NAVDS88. Detailed information on
bathymetry within the berth area and along the Submarine Cable Route is presented
in Section 4.4.1.1.

4.3.1.2 Geology

The Project is located tectonically within two different physiographic provinces
known as the New England Uplands and the Piedmont Lowland. The New York
portion of the Project is located within the New England Province and the New Jersey
portion is within the Piedmont Lowland.

The New England Province is essentially a northward extension of the larger
Appalachian Mountains or Highlands region. It is a plateau-like upland that rises
gradually inland from the coast and is surmounted by mountain ranges or individual
peaks. The Province sends out two arms or prongs southeastward from New England
‘ that serve to connect it with the Appalachian provinces: the Manhattan Prong, which
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. terminates at the tip of Manhattan Island, and the Reading Prong, which extends
beyond the Hudson River to Reading, Pennsylvania (USFWS, 1997). The New York
part of the Project is located within the Manhattan Prong, which contains
northwestern Queens, Manhattan, the Bronx and part of Staten Island.

The entire New England Province region was glaciated with the exception of western
New Jersey and Pennsylvania. Glaciation in this region along with the rugged
topography, preponderance of crystalline rocks, and scarcity of calcareous rocks, has
resulted in thinner, patchier and generally acidic tills, filled with stones and boulders.
The topography is that of a maturely dissected plateau with narrow valleys, and the
entire area is greatly modified by glaciation.

Bedrock in the upland portion of the Project Area in Manhattan is mapped as
Manhattan Schist, an Ordovician-age competent metamorphic rock (Fisher et al,
1970). This formation underlies most of Manhattan south of Central Park, and is
characterized by micaceous minerals, foliation and isolated nodules of quartz and
gamet. The more easily weathered Inwood Marble underlies the Hudson River
(Isachsen et al, 1991).

The surficial geology overlying bedrock in Manhattan generally consists of between
one to three meters of glacial till and rock debris (Cadwell, 1989). Natural material
consisting of fluvially deposited sands and silts are also expected (see Exhibit E-
3.1.2.1).

Site-specific subsurface information on localized bedrock and surficial geology
conditions in the upland Project Area will be obtained during an upcoming

geotechnical field program.

No geologic or mineral resources are identified within the Upland Project Area (New
York State Geologic Survey, 1989).

4.3.1.3 Soils and Sediments

A soil survey for the vicinity of the upland Project Area in Manhattan has not yet
been published. No interim data are available, according to the National Resource
Conservation Service (NRCS) (Fernandez, NRCS, August 21, 2001). Most New

York City soils are anthropogenic (have been altered by man-made activities), and the
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shorelines have been modified extensively by filling. These conditions are expected
in the upland Project Area, which is presently covered with pavement and buildings.

Additional information will be obtained during the subsurface geotechnical field
program. Riverine sediments are described in Section 4.4.

4.3.1.4 Groundwater

The elevation of the groundwater table in the upland Project Area is not known at
present, but will be determined during an upcoming subsurface geotechmical field
program. It is expected that groundwater may be present in the surficial till and/or fiil
overlying bedrock.

Groundwater within the upland Project Area is classified by New York State
Department of Environmental Conservation (NYSDEC) as GA, which is the
classification for fresh groundwater (6 NYCRR, Chapter X, § 701.15). The best
usage of Class GA waters is as a source of potable water supply. However, because
all fresh groundwaters of the state are classified GA, this classification is not an
indicator of site-specific water quality. Groundwater on the island of Manhattan is
not used for water supply purposes, and no significant unconsolidated aquifers have
been identified (USGS, 1988). New York City’s potable water is supplied from the
Croton and Catskill/Delaware systems in upstate New York (NYCDEP, 2001).

4.3.2 Potential Impacts and Mitigation

4.3.2.1 Topography

Construction and operation of the New York Landfall, Transition Station and Upland
Cable will have negligible impacts on existing topography. The Cable System will be
directionally drilled through soils, fill and rock between the Hudson River Landfall
(beneath the existing concrete bulkhead) and the Transition Station located at W 51
Street. The actual drilling will be performed from the upland area to the Hudson
River. The Upland Cable will be installed via conventional trench and backfill
techniques from the Transition Station to the ConEd W 49th Street Substation.

Following construction, topography will be restored to its pre-existing condition.
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4,3.2.2 Geology

Installation and operation of the Transition Station and Upland Cable Route will have
no impacts on geologic and mineral resources because no such resources have been
identified in the vicinity of the Upland Project Area.

The Project will be designed to be compatible with subsurface conditions, which will
be characterized during the upcoming geotechnical field program. The geotechnical
information will be provided to NYSPSC in the Environmental Management and
Construction Plan (EM&CP), prior to construction. The Project will be designed,
constructed and operated in accordance with applicable engineering specifications,
best management practices (BMPs) and regulatory standards.

Blasting is not anticipated during directional drilling to the Transition Station, or to
excavate the trench to the substation. Blasting may be required during excavation for
the Transition Station, depending on the localized depth to bedrock. If found to be
necessary, blasting will be conducted by qualified licensed personnel, in accordance
with applicable regulations and best management practices, to minimize impacts to
existing structures and maximize worker and public safety. Rock excavated from the
boreholes and during the construction of the Transition Station will be removed from
the upland Project Area and managed appropriately.

4.3.2.3 Soils

During construction, a pit approximately 100 feet wide, by 100 feet long, by 20 feet
deep will be opened on the Upland Project Area portion as a work area for the
directional drilling operation (Section E3.1.2.1), which will later be utilized for the
construction of a below ground Transition Station for the transition from Submarine
to Upland Cable. Soils from this pit will be disposed off site as required and
permitted by NYSDEC. Storm water erosion and sedimentation controls will be
installed on the site prior to the initiation of construction activities. Once construction
is completed, all equipment and construction debris will be removed from the site and
the area returned to its original condition.

The Upland Cable Route will run from the Transition Station at a location adjacent to
the ConEd W 49" Street Substation. The Upland Cable Route is shown on Figure
E3-1. The Upland Cable will be buried to a depth of approximately 8 feet and will be
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' located below existing utility facilities in the area. Two trenches, approximately 6
feet wide and 10 feet deep, will be excavated on private property from the Transition
Station located near the intersection of West 51% Street and Route 9A (northbound) to
the West 50™ Street property line. :

The Upland Cable Route will then run under West 50™ Street to the ConEd W 49th
Street Substation using appropriate trenching or pipe jacking techniques. All
excavation will be performed with standard machinery, including excavators and
backhoes. All work will be performed in accordance with local, state, and/or federal
safety standards. Excavated soils will be temporarily stored adjacent to the worksite
or transported off-site. The Upland Cable System located in the trench will be
embedded in screened sand or other backfill with appropriate thermal characteristics.
|_ The remainder of the trench will be backfilled using native materials. Excess soil will
! either be reused on site or managed as required and permitted by NYSDEC.

All excavated soils will be examined in order to determine whether backfilling of the
excavated soils may occur or to insure off site management.

. To minimize the potential for erosion during construction, mitigation measures, such
as hay bales and silt fences, will be placed as appropriate around disturbed areas and
any stockpiled soils. These mitigation measures will be fully described in an Erosion
and Sedimentation Control and Storm Water Management Plan, which will be
provided as part of the EM&CP. This plan will incorporate applicable BMPs from
the NYSDEC Technical and Operation Guidance Series (TOGS) for erosion control
and storm water management during construction. '

Prior to commencing construction activities, erosion control devices will be installed
between the work areas and downslope water bodies and wetlands, to reduce the risk
of soil erosion and siltation. Erosion control measures will also be installed
downslope of any temporarily stockpiled soils in the vicinity of waterbodies and
wetlands.

Following construction, disturbed areas will be stabilized. Periodic investigations
will be made, and corrective measures implemented as necessary, to ensure that there
1s no significant erosion after construction.
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4.3,.2.4 Groundwater

There are no potable drinking water supplies, designated aquifer protection zones or
other sensitive groundwater resources identified within the upland Project Area that
would be impacted by the Project.

No use of groundwater is proposed for the Project. The majority of the upland
Project Area is covered by impervious surfaces and will remain impervious after the
Project. Therefore, there will be no significant change to the local hydrogeologic
regime due to the Project except potentially localized effects due to the presence of
the underground structure.

Depending on the depth to groundwater beneath the proposed footprint of the new
Transition Station, dewatering may be required during construction and/or operation.
Excavations for the Transition Station will be to a depth of approximately fifteen feet.
The depth to groundwater and subsurface conditions will be investigated during the
geotechnical field program. If necessary, standard construction methodologies will
be used for dewatering and post-construction drainage. All groundwater removed by
the construction dewatering will be managed in accordance with applicable local and
state requirements, and no adverse impacts to the hydrogeologic regime are
anticipated.

No groundwater impacts are anticipated due to fuel storage and use of lubricants
during construction activities. Contractors working on-site during the construction
period will follow applicable federal, state, and local regulations concerning the use,
storage, and disposal of fuels and lubricants. There will be no chemical, fuel, or
lubricant storage at the Transition Station during operation.

4.4 Hudson River Physical and Chemical Characteristics

This section describes the physical and hydrological characteristics of the Lower Hudson
River Estuary. It also includes a description and analysis of riverbed sedimentary
characteristics, water quality characteristics, and aquatic resource characteristics. Sediment
transport patterns and turbidity characteristics are also discussed. Information included in
this section was obtained from existing published sources, agency consultation, and field data
acquired by PSEG or others. Potential impacts to the Lower Hudson River that may occur
from construction, operation, and maintenance of the Project are identified and assessed.
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. Mitigation that will be implemented to reduce the likelihood and effect of any potential
impacts is also presented.

4.4.1 Existing Conditions

The Hudson River, and particularly the lower reaches of the River, may be classified as a
partially mixed estuary (Fredericks, et al., 1998). The estuarine hydrodynamics of the
Lower Hudson River are influenced by tidal fluctuations and circulation at the mouth of
the River where it meets New York Harbor, as well as by the flux of fresh water inflow
contributed primarily by the Mohawk and Upper Hudson Rivers. Citing estimates by
Abood and Paruzio, Woodruff et al. (2001) report that the Mohawk and Upper Hudson
Rivers account for approximately 70% of the freshwater input to the estuary, and are the
major suppliers of fluvial sediment to the Lower Estuary.

The average tidal range of approximately 4.5 feet at the mouth of the Hudson River
combined with freshwater outflow from the Hudson River headwaters creates a density
difference in the middle to lower estuary that causes a net landward movement of more
dense sea water near the estuary bed, and a compensating seaward movement of the less

. dense freshwater at the near surface and surface of the river. This bi-directional flow
caused by this density gradient also affects the resultant transport and deposition of fine
sediments suspended in the water column. Fine sediments can be transported landward in
suspension to a point of zero net movement at the landward limit of the density gradient
of the so-called “salt-wedge”. Upstream of the landward limit of the salt-wedge, water is
predominantly fresh with a uni-directional flow seaward. Although river discharge of the
Hudson River can be high, particularly during spring freshets, tidal currents provide the
dominant flow regime in the estuary, even during periods of high flow (Geyer, et al.,, In
Press).

The estuarine circulation patterns within the Lower Hudson River Estuary typically
produce elevated concentrations of suspended solids, particularly fine-grained sediments
in the water column. Concentrations of suspended sediments may vary seasonally along
with differences in the magnitude and direction of tidal flow during normal tidal
variations. As reported by Woodruff, et al. (2001), the Lower Hudson River Estuary has
been found to exhibit a region of elevated suspended sediment concentrations usually
near the landward limit of salinity intrusion, or the so-called Estuarine Turbidity
Maximum (ETM) zone. The northerly and southerly limits of the ETM zone may vary

‘ seasonally and spatially. Geyer, et al. (In Press) report that there is a distinct ETM zone
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in the Lower Hudson River in an area located approxirhately 6 to 12.5 miles north of the
Battery at the mouth of the River.

Woodruff, et al., (2001) found that during spring freshets, sediment is deposited in the
seaward reaches of the lower estuary, largely due to increased freshwater flow and the
resultant seaward displacement of the salt-wedge. Once freshet flows subside, deposited
sediments are re-suspended primarily by tidal currents and are eroded, transported, and
deposited landward as the salt-wedge gradually moves upestuary and reestablishes its
equilibrium flow within the ETM zone (Woodruff et al., 2001).

According to studies conducted by Woodruff, et al. (2001), the Cross Hudson Project’s
Submarine Cable Route is located within the southern limits of the Hudson River ETM
zone approximately 4.5 to 8.5 miles upriver from the Battery (see Figure 4-2). The
southerly end of the Submarine Cable Route, where it terminates at the ConEd W 49
Street Substation, is located south of the defined ETM zone.

As described further in this section, the physical and hydrological characteristics of the
ETM zone as well as its resultant effects on sediment transport and resuspension
processes in the Lower Hudson River Estuary will directly influence the type and extent
of riverbed and aquatic resource effects as a result of Submarine Cable installation
processes.

Tides in the Hudson River are semi-diurnal, and can be affected by freshets, winds, and
droughts. The average tidal range—mean high water (MHW) to mean low water
(MLW)— is 4.6 feet at the Battery and 4.2 feet at the George Washington Bridge. The
average spring tidal range—mean higher high water (MHHW) to mean lower low water
(MLLW)—is 5.1 feet at the Battery and 4.4 feet at the George Washington Bridge. Table
4.1 summarizes the tidal ranges at various locations along the Hudson River.
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“The Battery | 51 | 48 | 02
Weehawken, Days 4.9 4.6 0.2

| Point
George Washington 4.4 4.1 0.2
Bridge

(Tidal data from NOAA Charts #12335, #12341)

Tidal currents in the Hudson River are also subject to the influence of freshwater flow
levels and to some degree wind forcing. The Coast Pilot notes that tidal currents in the
Narrows and New York Harbor deviated significantly from official predictions in
October 1991. The current velocity northwest of the Battery averages 1.4 knots during
both flood and ebb tides, while velocities at the George Washington Bridge range from
1.6 knots at flood to 2.2 knots at ebb. These values reflect low freshwater flow
conditions (summer) (NOAA, 1994).

Geyer, et al. (In Press) report that the maximum net seaward velocity in the estuary due to
river flow is approximately 8 in. Freshet peaks measured in the Hudson River range from
35,000 — 140,000 ft* 5.

Geyer, et al. (In Press) report that the amplitude of the near surface tidal currents
measured at the southern section of the ETM zone in the vicinity of the Project Area vary
from 26-47 in. s’. Near-bottom currents in this area range from 20-33 in. s, Tidal
currents provide the dominant flow in the estuary even during periods of high flow.
Geyer et al. (In Press) also report that these values of tidal currents are representative of
the conditions throughout the lower estuary due to its relatively uniform cross-section.

If existing tidal current data for this portion of the Lower Estuary is not sufficient for
hydrological flow analysis, PSEG will supplement this existing field data with tidal
current measurements taken at selected locations along the proposed Submarine Cable
Route to confirm these findings specific to the route alignment. Please refer to Section
4.43.
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4.4.1.1 Bathymetry

The Lower Hudson River exhibits a typical river-estuary bathymetric profile with
deeper water depths in the well-defined channel areas and shallow water depths along
the shorelines and shoal areas flanking the Federal Navigation Channel. Many of the
vessel berthing areas lining the river shorelines are routinely maintenance dredged
deeper than the surrounding shoal areas to maintain safe navigation and connection to
the deeper channel areas. In these berth areas, charted depths range between 2 and 45
feet at MLLW. Charted depths in the main Federal Navigation Channel range
between 40 and 55 feet at MLLW between the Battery and W 70™ Street. Between W
70" Street and W 92™ Street, charted depths range between 30 and 57 feet at MLLW
(NOAA 1998; NOAA 2000).

PSEG conducted a comprehensive marine geophysical survey in July 2001 (See
Appendix A for details and limits of the survey area). During this survey,
hydrographic data of the survey area were collected using a precision depth sounder.
These data indicate that the riverbed topography is irregular in a large portion of the
Project Area, and a small area is uncharacteristically smooth. Riverbed irregularities
with heights of 1 to 3 feet were observed (maximum height observed was 5 feet)
primarily in deeper channel areas. The smooth riverbed area was observed primarily
along the shorelines and shoal areas flanking the Federal Navigation Channel, and
was most common along the New Jersey shoreline, in the northern portion of the
survey area.

These bathymetric conditions are typical of Atlantic Coast river estuaries, and also
indicate strong currents and active sediment transport, particularly within the channel
areas.

Recorded depths in the survey area varied between 30 feet along the shoal areas and
60 feet at MLLW in the channel areas. The maximum depth recorded (62 feet at
MLLW) was located in the northeast corner of the survey area, in the channel areas
approxfmately 700 feet from the New York shoreline.

A depression was observed in the area of the TRANSCO 24 inch gas pipelines (New
York Landfall at West 77" Street). The maximum depth of the depression is 58 feet
at MLLW, and the depression is most pronounced on the New York side of the river
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approximately 1,200 feet from the shoreline. The origin of this depression is not
known (OSI, 2001).

4.4.1.2 Water Quality

The Hudson River and its tributaries form one of the largest coastal river estuary
systems in the northeastern United States. Originating at Lake Tear-of-the-Clouds in
the Adirondack High Peaks, the headwaters of the Hudson are a crystal-clear, first-
order mountain stream. The Hudson River system in the center of the New York City
metropolitan area is a slow-flowing, partially-mixed estuarine system with shoreline
to shoreline widths of over 1 mile. The Hudson River watershed encompasses some
13,400 square miles (Hudson Basin River Watch, 2001). Land use in the drainage
basin of the Hudson River is 60% forested, 25% agricultural, and 8% urban (Hudson
Basin River Watch, 2001). Among the leading water quality concerns within the
watershed are sediment contamination; accumulation of these contaminants in the
tissue of fish and other organisms within the food chain; and the presence of
pesticides and nitrate in stream waters and groundwater (Wall et al., 1998).

The proposed Submarine Cable Route in the Hudson River occurs in a stretch of the
river known as the Lower Hudson River Estuary. Mixing of freshwater and brackish
water occurs throughout the course of the River that borders the Project Area.
Vertical salinity gradients average a 10% difference from top to bottom, but may be
as high as 20% during spring freshets. The water temperature range tends to reflect
mean air temperature, ranging from 32°F in January to 81°F in July throughout most
of the Hudson River. However, near the Battery and in the Project Area, intrusion of
saline waters cause temperatures to be colder in spring and warmer in fall than the
rest of the River (State University of New York at Stony Brook, 2001).

The NYSDEC lists several segments of the Lower Hudson River, including portions
within Bronx and New York Counties, on the 303(d) list of priority waterbodies not
meeting water quality standards. The main reason for this listing is the preclusion of
use of the waters for production of edible fish due to priority organic contaminants in
sediments (NYSDEC, 1998).

The water quality classification in these stretches of the Hudson River ranges from
“SB” in Bronx County to “I” in New York County (NYSDEC, 2000a). Class SB
saline surface waters are best used for primary and secondary contact recreation and
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‘ fishing, and are also suitable for fish propagation and survival. Class I saline surface
waters are best used for secondary contact recreation and fishing, and are also suitable
for fish propagation and survival (NYSDEC, 2000a).

The New York/New Jersey Harbor Estuary is considered to be eutrophic, or nutrient-
rich, with particularly high nitrate levels. Organic matter loading is high primarily
because of sewage treatment plant discharges, which result in biological and
biochemical oxygen demand that lowers dissolved oxygen concentrations in portions
of the harbor. Suspended solids and high phytoplankton levels have caused increased
turbidity, along with relative high rates of sediment transport and resuspension.

4.4.1.3 Riverbed Geology and Sediment Transport Characteristics

A literature review of scientific data and information on localized estuarine
circulation hydrodynamics, sediment transport conditions, bottom sediment types,
and subsurface sedimentary conditions was conducted in order to evaluate existing
conditions within this section of the Hudson River. Extensive studies on sediment
transport processes and conditions within the Lower Estuary have been conducted

. over the last few decades. More recently, sediment transport and trapping studies
completed by Geyer (1995), Fredericks, et al. (1998), Geyer, et al., (In Press), and
Woodruff, et al. (2001), have provided a clear understanding of the type and extent of
estuarine sediment transport processes occurring in the Lower Hudson River Estuary
in the vicinity of the Project Area.

These recent studies provide data and findings relevant to the Project Area and
proposed Submarine Cable Route. The studies include side scan sonar data,
subsurface sediment core information, bulk physical and chemical sediment quality
data, and sediment deposition patterns and rates.

In addition, PSEG conducted extensive geophysical surveys of the selected submarine
cable route areas in the summer of 2001 to evaluate submarine cable route-specific
conditions. These surveys include 100% coverage of the river bottom areas from
Edgewater, NJ in the northern Project Area to the NYCEDC Passenger Ship Piers 90-
92 at W 49" Street and West Side Highway at the southerly end of the Project Area
(See Appendix A).
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‘ Geophysical survey data acquisition of the river bottom within this area included
side-scan sonar of surficial sediment conditions, high-resolution bathymetry,
subsurface profiling (“boomer” subbottom profiler), and marine magnetometer
surveys. Please refer to Appendix A for the Report of Findings prepared by Ocean
Surveys, Inc.

PSEG was prepared to initiate a comprehensive geological coring, benthic infauna,
and turbidity measurements program to “ground truth” and validate remote sensing
interpretations, however, the events of September 11, 2001 at the World Trade Center
in Manhattan delayed these final field studies due to the restrictions on vessel traffic
and operations in the Lower Hudson River and New York Harbor. As soon as the
U.S. Coast Guard lifts vessel restrictions, PSEG plans to immediately mobilize field
crews to complete this data acquisition and subsequent confirmatory analyses. This
information will be provided as a supplemental filing to the Article VII Application
as well as other related regulatory permit filings (see Section 4.4.3). Nevertheless,
PSEG is confident that the extensive amount of existing area-specific information,
_discussed herein, as well as route-specific information obtained to date, is sufficient
and adequate to properly characterize and evaluate potential Project impacts to the
& riverbed as described herein.

Geyer, et al. (In Press) state that the Hudson River Valley was carved by glaciers
during the Pleistocene Epoch, and its estuary was originally a fjord with depths of
100-300 ft. Weiss reports that over recent geologic history, the glacial trough has
filled with estuarine sediments and the estuary is now on the order of 10-20m deep
(Geyer, et al., In Press).

There is a distinct ETM zone approximately 6-12.5 mi north of the Battery (Figure 4-
3) where suspended sediment concentrations can reach more than 1,000 mg/L (Geyer,
et al, 1998; In Press; 2001). The Submarine Cable Route extends from the
Weehawken/Edgewater Federal Navigation Channel at a distance of approximately
8.5 mi north of the Battery to the NYCEDC Piers 90-92, approximately 4.6 mi north
of the Battery. Therefore, the northerly section of the proposed Submarine Cable
Route is located within this region, however, the southerly section to Piers 90-92 is
not.

Geyer, et al. (In Press) state that sediment deposition rates of up to 1 ft/yr can occur

. within certain parts of the ETM zone on a time scale of 5-10 years. Woodruff, et al.
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(2001), also found that deposits of light brown mud have been found within the ETM
as much as 16 in. thick that have deposited no more than 6 months after sampling.

Physical Sediment Characteristics _
The above findings indicate that riverbed sediments within the ETM zone consist

predominantly of recently deposited fluvial and estuarine muds consisting of silts and
clays with less than 10% sand and gravel. Riverbed sediments to the south of the
ETM zone are generally fine grained silts and muds, however, coarser grained
materials such as silts, sands, and gravels may also be present depending upon
location in the river and water depths.

For example, side scan sonar data and geological corings of the top 3 ft. of the
riverbed column acquired by Geyer, et al. (2001), indicate that, within the deeper
sections of the river bottom in the ETM zone such as the Weehawken-Edgewater
Federal Navigation Channel (9.3 mi from the Battery), surficial sediments were
composed of low dry bulk density fine-grained material with less than 10% sand and
gravel. In cores collected from the southerly and easterly side of the ETM in
shallower water conditions, surficial sediments contained coarser-grained material
(>64% sand and gravel) underlain by older, reworked estuarine sediments (Figures 4-
3 -4-5).

Therefore, surficial and subsurface sediment conditions were found to vary from
recently deposited fine-grained muds and silts in deeper waters within the ETM
(Weehawken-Edgewater Federal Navigation Channel), to coarser-grained sand and
silts along the easterly and southerly sections of the ETM zone in shallower water
depth conditions. These sedimentary conditions as reported by Woodruff et al.
(2001) are generally consistent with the interpretations and findings of surficial and
shallow subsurface sediments by studies recently completed by PSEG during route-
specific geophysical surveys (Figure 4-6 and Appendix A).

Grain size, expressed as percent sand, silt, and clay, has also been documented by
Batelle (1998) in the Federal Navigation Channel off Manhattan Island,
approximately 1,500 feet from the shoreline at West 48™ Street. This sample site,
named Batelle/NYSDEC B-1 on Figure 4-7, is in the vicinity of the point where the
proposed Submarine Cable turns perpendicular to Manhattan, and provides further
evidence of sediment characteristics in the Federal Navigation Channel on the
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. Submarine Cable Route. The sediments collected by Batelle indicate primarily silt
content, with a relatively even distribution between sand and clay (Table 4.2).

The proposed Submarine Cable Route along the easterly shore of the Hudson River as
shown in Figure 2-3 would be jet plow embedded into coarser-grained sediments,
silts, and sands with some clay compared to the deeper channel areas. The alternative
submarine cable route within the Weehawken-Edgewater Federal Navigation Channel
(Figure 2-3) would be jet plow embedded into predominantly finer-grained silts and
muds with some sand.

Sediment Transport Characteristics
Estuarine sediment transport patterns and characteristics in the Lower Hudson River

Estuary have been studied extensively over the last decade. More recent studies have
been completed by Geyer, et al. (1998), Geyer and Woodruff (1999), and Geyer, et al.
(In Press).

These studies indicate that the two predominant sediment transport mechanisms in the
Lower Hudson River Estuary are tidal currents and freshwater influx from the River’s

. headwaters. Within the ETM zone, tidal currents clearly dominate sediment transport
patterns; however, freshwater inflow, particularly during spring freshet events, can
significantly alter the spatial and temporal variations in transport patterns depending
on the magnitude of the event and the particular location of interest within the Lower
Estuary.

Woodruff, et al., (2001) report an estimate by Olsen that freshwater inflow during
spring freshets can produce suspended sediment loads on the order of 100,000 metric
tons per day. This is reported to be two orders of magnitude higher than the long-
term average of 1,100 metric tons per day (Woodruff, 1999). These high freshwater
inflows also disrupt the equilibrium state of the ETM zone such that this region gets
pushed seaward toward the mouth of the Hudson River. This, in turn, disrupts the
typical sediment transport patterns within the estuary until the freshet flow subsides.
Once the freshet flow subsides, and the ETM zone begins to reform, data collected by
Feng, et al., suggest that the predominant landward sediment transport pattern re-
establishes itself as the predominant year-round pattern (Geyer, et al., In Press).

Sediment transport studies completed by Woodruff (1999) indicate that these
estuarine circulation patterns in the Lower Hudson River Estuary present a distinct
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. progression of deposition and sediment distribution in the Lower Estuary. Estuarine
| sediments that are eroded, resuspended, and transported seaward towards the mouth
of the estuary during spring freshets gradually erode and redeposit in the landward
end of the ETM zone, particularly during low river discharge conditions. Hence these
sediments are generally trapped within the ETM zone and reworked and redeposited
| on the river bottom within the Lower-Estuary. Observations of sediment flux (Geyer
! and Woodruff, 1999) suggest that suspended sediment transported downriver during
high river inflow may actually move out of the estuary into New York Harbor where
it may then move back into the Lower Estuary and trap in the ETM zone once the

typically mixed estuarine circulation pattern re-establishes itself.

These studies suggest that, under normal flow conditions, the partially-mixed estuary
tends to import sediment from its seaward direction. Thus, as sediments are
. transported landward in the Lower Estuary under these conditions, they become
trapped and reworked in the ETM zone. The Lower Hudson River Estuary can be
characterized more as a predominantly depositional transport regime than as an
erosion regime. Field evidence also suggests that there is a large spatial and temporal
variation in erosional and depositional regions within the ETM zone. Deeper river
. areas along the west side of the Lower Estuary, such as along the Weehawken-
Edgewater Federal Navigation Channel, seem to exhibit higher rates of deposition
compared to more shallow river areas along the eastern shore of the Lower Hudson.
Consequently, depositional patterns show finer-grained muds and silts deposited in
. the deeper waters along the westerly flank of the estuary, with slightly coarser-
grained sediments deposited or reworked on the shallower shoal areas along the
eastern flank of the Lower Estuary.

4.4.1.4 Chemical Characteristics of Sediments

Existing sediment data were reviewed to obtain information on physical and chemical
characteristics of sediments in the Projéct Area. Table 4.2 summarizes the chemical
data recorded from sediment samples in the vicinity of the proposed Project. It
includes (from left to right): the sample site, chemical identified, concentration of
chemical identified, units of concentration and corresponding criteria for the chemical
identified (ppm or ppb), grading fill use criteria (when known), effects range low
(ER-Ls) and effects range median (ER-Ms), for each chemical (when known), the
source of the data, and any relevant notes on the sample site or data.
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‘ Sediments around Manhattan, like those near many old industrialized cities, may
contain elevated levels of chemical contaminants. In some cases, these levels exceed
criteria for use as grading fill (URS, 2000). In addition, concentrations of sediment
chemicals can be compared with benchmarks originally developed by NOAA to
indicate the potential for adverse effects to aquatic biota (Long et al. 1995). These
benchmarks are the ER-L and ER-M, which are the lower 10" and 50" percentiles of
the concentrations that were associated with adverse effects. In Table 4.2, effects
range levels from Long et al. (1995) are used. The range of concentrations below the
ER-L level is “intended to estimate conditions in which the effects would rarely be
observed" (Long et al. 1995). The range between the ER-L and ER-M is intended to
estimate the range at which effects are possible, but not probable. Concentrations

._ above the ER-M typically estimate conditions in which adverse effects are probable.

The reliability of predicting adverse effects is complicated by factors such as

sediment concentrations of organic matter (USEPA 1988) and acid volatile sulfides

(Di Toro et al. 1990), which generally decrease the availability of chemicals, and so

decrease the potential for adverse effects. These factors are, however, to some extent

taken into account in the ER-L and ER-M levels by use of field studies that assess
. adverse effects under natural conditions.

Sediment contamination in the Hudson River has been documented in several past
studies, and some of these results are compiled in Table 4.2. Concentrations of PCBs
in the Hudson River generally decreased from Troy downstream to the mouth of the
river. Prior studies found that a majority of the PCBs were being deposited in areas
of high sediment deposition, primarily in New York Harbor. Maximum PCB
accumulation in the Hudson River sediments appears to have occurred following the
removal of the Fort Edward Dam in 1973, and has decreased since that time (Bopp et
al. 1982).

The flux of contaminants to and from the sediments is a relatively slow process;
therefore, current conditions are likely to be similar to conditions described by
Rohmann and Lilienthal (1987). The samples for that study were taken along the
majority of the Submarine Cable Route, in or near the Federal Navigation Channel,
about one third of the distance between the New York and New Jersey shores. That
investigation concluded that PCBs, cadmium, mercury, and lead were the most
important chemicals in relation to sediment contamination of the Hudson River.

‘ Ranges of sediment concentrations of these chemicals (taken from graphed data) from
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samples taken along the Manhattan shoreline (Figure 4-7) in preyious studies are
shown in Table 4.2.

NOAA’s National Status and Trends (NS&T) Program conducted a survey of the
toxicity of sediments throughout the Hudson-Raritan Estuary (1995). The survey was
part of a nationwide program in which the biological effects of toxicants were
determined in selected estuaries and bays. The samples within the vicinity of the
Submarine Cable Route were taken near W. 72nd Street in Manhattan, on the edge or
slightly beyond the pier line, at depths of 11m to 13m. None of the samples exceeded
ER-L, ER-M or sediment quality criteria (SQC) guideline concentrations for each
major substance or class of compounds.

4.4.2 Potential Impacts and Mitigation to Water Quality and Aquatic Resources

Horizontal Directional Drilling Operation

The proposed Cable System landfall transitions from Submarine to Upland Cable will be
facilitated by a Horizontal Directional Drill (HDD) Program as described in Exhibit E-3.
The primary objective for utilization of the HDD method is to avoid direct disturbance to
upland facilities and the Project Area shoreline by open-cut trench excavation or cut and
fill operations. In addition, the HDD methodology will significantly reduce or eliminate
turbidity and resuspension of estuarine sediments that would otherwise be generated by
near-shore jet plow embedment or traditional dredging methods. The HDD methodology
will avoid direct disturbance and displacement of nearshore benthic infauna. It will also
eliminate turbidity impacts associated with fisheries time-of-year dredging restrictions for
the landfall component of the Project. |

In-water impacts associated with the HDD operation in New York will be limited to
minor excavation of the HDD conduit exit hole opening at the seaward end of NYCEDC
Piers 90-92. This excavation of bottom sediments will be an area approximately 60-feet
long by 35-feet wide and 15-feet deep below the present river bottom as shown in Figure

4-8. The purpose of this excavation will be to provide an accessway to the HDD cable

conduit exit hole to cap the conduit upon completion of its installation and to provide a
stable sediment base for pulling the Submarine Cable through the HDPE conduit. It will
also facilitate initiation of the jet plow embedment operation for the Submarine Cable
installation in the river bottom.
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The excavation at the HDD exit holes (there will be three HDD conduit pipes, see Figure
2-4) will be by mechanical methods with side casting of sediment removed from the river
bottom along the flank of the excavation. This excavation will result in the removal of
approximately 75 cubic yards of river sediments per HDD conduit section. This
operation will not involve dredging or off-site dredged material disposal. It will be a
temporary side casting operation as may be allowed under the U.S. Army Corps of
Engineers (USACE) New York District (NYD) Regional Permit No. 14.

It is expected that the receiving pit excavation will occur at the time the HDD conduit is
in position for capping at its in-river exit hole location. This excavation will remain open
only for the period of time to cap the conduit and then deliver and pull the Submarine
Cable through the conduit to the upland Transition Station. This period of time is
expected to be no greater than 30 days.

Once the Submarine Cable is ready to be pulled through the conduit, the cable installer
will hand-jet around the conduit cap to re-expose the cap within the pit, and to prepare
the conduit for cable pulling. Once the Submarine Cable is pulled through the conduit,
the jet plow embedment process will commence from the New York Landfall to the New
Jersey Landfall.

When the Submarine Cable jet plow embedment process is completed for each HDD
conduit connection, the cable installer will replace excavated and sidecasted river
sediments back in the excavation pit and restore the riverbed profile to its pre-
construction elevation.

Horizontal Directional Drilling Impact

The potential impact of the HDD operation will be temporary and localized within the
NYEDC Berth Area at Piers 90-92. Impact to water quality conditions in the River will
be limited to the temporary disturbance of river bottom sediments associated with the
excavation of the HDD receiving pit. Excavation area and depth will be the absolute
minimal amount of area necessary to facilitate this landfall transition.

The excavation process will include the excavation, side casting, and temporary
stockpiling of excavated sediments adjacent to the receiving pit. This will result in the
minor and temporary resuspension of river bottom sediments local to the excavation. It
will also displace benthic infauna within the limits of the excavation and side casting
area.

J\p221\p221-005articlevii\final\exhitbit4.0




Cross Hudson Project — Article VII Application
October 2001 Page 4-22

‘ The cable installation objective for this operation is to excavate the submarine cable
receiving pit for each cable conduit once the HDD operation is complete and the exit hole
is ready to be capped until the Submarine Cable is ready to be pulled through the conduit.
Re-excavation of the pit is not anticipated from the period of time of conduit capping to
cable pulling (estimated to be approximately 20-30 days).

The HDD operation will include an upland-based HDD drilling rig system, drilling fluid
recirculation systems, residuals management systems and associated support equipment.
See Exhibit E-3 for more detailed information and figures on the HDD operation.

The HDD drilling operation will be installed, managed, and maintained entirely on the
upland area where the proposed Transition Station will be constructed. This station is
located on the easterly side of Manhattan’s West Side Highway (Route 9A), and
approximately 300 feet landward of the Hudson River’s MHW shoreline. Therefore,
there will be no construction impact of the HDD operation associated with its upland
drilling facilities or operations to the Hudson River.

The HDD construction process will involve the use of bentonite drilling fluids in a
| ‘ mineral water slurry in order to transport drill cuttings to the surface for recycling, aid in
stabilization of the in-site rock/sediment drilling formations, and provide lubrication for
the HDD drill string and down hole assemblys. This drilling fluid is composed of a
carrier fluid and solids. The selected carrier fluid for this drilled crossing will consist of
water (approximately 96%) and an inorganic bentonite clay (approximately 4%).

Horizontal Directional Drilling Impact Mitigation

The use of HDD to facilitate the transition of the Submarine Cable to the Upland Cable
was selected to serve as a primary mitigation measure in and of itself. This method of
landfall transition construction eliminates direct disturbance of the nearshore intertidal
and subtidal zones, eliminates destruction or displacement of benthic infauna,
significantly reduces or eliminates sediment resuspension and turbidity in the nearshore
zone, and eliminates construction-related impacts to fish and shellfish resources in the
' nearshore zone. This shoreline transition method is preferred by state and federal
: regulatory agencies as a “least impact alternative” compared to open-cut trenching or
|

dredging in the nearshore zone.
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The HDD operations will be conducted to minimize or avoid impact to water quality in
the Hudson River. The upland HDD operation will be a self-contained system combined
with a drilling fluid recirculation system. This recirculation system will recycle drilling
fluids and contain and process drilling returns to minimize excess fluids disposal and
residual returns. None of these materials will be directly discharged or released to marine
or tidal waters in the Hudson River.

The HDD operation will be designed to include a drilling fluid fracture or overburden
breakout monitoring program to minimize the potential of drilling fluid breakout into
tidal waters of the Hudson River. It is expected that the HDD conduit systems will be
drilled through rock and sediment overburden within the limits of the Hudson River,
however, it is anticipated that drilling depths in the overburden will be sufficiently deep
to avoid pressure-induced breakout of drilling fluids through the river bottom based
primarily on estimates of overburden thickness and porosity. Nevertheless, a visual and
operational monitoring program will be implemented during the operation. This
monitoring includes: '

e visual monitoring of surface waters in the adjacent Hudson River by drilling
operation monitoring personnel on a daily basis to observe potential drilling fluid
breakout points;

e drilling fluid volume monitoring by mud technicians on a daily basis throughout the
drilling and reaming operations for each HDD conduit system;

e development and implementation of a fluid loss response plan and protocol by the
drill operator in the event that a fluid loss occurs. These response plans include drill
stem adjustments, injection of loss circulation additives such as Benseal that can be
mixed in with drilling fluids at the mud tanks, and other mitigation measures as
appropriate; and

e use of appropriate bentonite drilling fluids which will gel or coagulate upon contact
with saline water. In the unlikely event of a drilling fluid release, the bentonite fluid
density and composition will cause it to remain as a cohesive mass on the riverbed in
a localize slurry pile similar to the consistency of gelatin. This cohesive mass can be
quickly cleaned up and removed by divers and appropriate diver-operated vacuum
equipment.
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. Jet plow Embedment Operation

As described in more detail in Exhibit E-3, the proposed method of installation of the
Submarine Cable in the riverbed of the Hudson River is by hydraulic jet plow
embedment. This method involves the use of a dynamically positioned cable vessel and a
hydraulically-powered jet plow device that simultaneously lays and embeds the
Submarine Cable in one continuous trench from the New York Landfall to the New
Jersey Landfall. This process will be conducted twice (once for each circuit conduit).

The jet plow device will be pressurized with seawater coming from water pump systems
on board the cable vessel. The jet plow blade is then lowered onto the riverbed, pump
systems are initiated, and the jet plow progresses along the pre-selected Submarine Cable
Route with the simultaneous lay and burial operation. As described in Exhibit E-3, the
proposed depth of Submarine Cable embedment is to a minimum depth of 10 feet below
the present bottom in riverbed areas outside of Federal Navigation Channels (Figure 4-9)
and 15 feet below the present bottom for Submarine Cable segments located within
(Figure 4-10) the limits of an established Federal Navigation Channel.

. The jet plow device will hydraulically incise a cable installation trench into the riverbed
sediments that will be approximately 24 inches wide to a depth of 10-17 feet below the
present bottom. The geometry of the trench is typically described as trapezoidal with the
trench wall gradually narrowing with depth (see Exhibit E-3). The jet plow device
essentially “fluidizes” the in situ sediment column as it progresses along the
predetermined Submarine Cable Route such that the Submarine Cable settles into the
trench under its own weight to the planned depth of burial. The jet plow temporarily
resuspends in situ sediments contained largely within the limits of the trench wall,
however, resuspended sediments tend to settle out quickly in areas immediately flanking
the trench depending upon the sediment grain-size, composition, and hydraulic jetting
forces imposed on the sediment column necessary to achieve desired burial depths.

Previous sediment transport and resuspension studies and models as well as video
documenting other jet plow embedment operations related to sediment resuspension
indicate that, of the total volume of resuspended sediment within the limits of the jetted
trench, approximately 30% may be resuspended and transported out of the trench limits.
The remaining 70% of these resuspended sediments are contained within the limits of the
trench walls and rapidly settle out through hydrodynamic forces imposed by the jet plow

‘ device as well as gravitational forces acting on the resuspended sediment mass. The
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hydraulic jetting forces of the jet plow device employ a downward and backward “swept
flow” force inside the trench which provides a down and back flow of resuspended
sediments within the trench. The jet plow’s hydrodynamic forces do not work to produce
an upward movement of sediment into the water column since the objective of this
method is to maximize gravitational replacement of resuspended sediments within the
trench to bury or “embed” the Cable System as it progresses along its track.

It is anticipated that the cable installer will conduct pre-installation jet plowing trials in
advance of the actual cable installation to insure proper jet plow pressures are confirmed
to minimize turbidity associated with resuspension of sediments as well as verifying the
ability to achieve desired cable burial depths along the approved route. ‘

Jet Plow Embedment Impacts

Jet plow embedment impacts to water quality conditions in the Hudson River are
expected to be localized and temporary. The primary objectives for using a jet plow
device instead of a more traditional dredging cut and cover operation is to minimize the
resuspension and transport of riverine sediments out and away from the trench cut and to

minimize the area of direct impact to bottom sediments and benthic fauna.

The proposed jet plow device to be used on the Project will be a towed jet plow sled and
jetting blade. The jet plow device will be tethered to the cable ship and towed behind it
along the approved Submarine Cable Route alignment. Thus there will be no near
bottom independent propulsion or hydraulic positioning associated with the device that
may unnecessarily resuspend or directly disturb riverbed sediments along the Submarine
Cable Route. In addition, the rate of advancement and jet plow embedment depth are
closely monitored to ensure proper cable burial conditions are achieved.

The jet plow embedment of the Submarine Cable will directly disturb and displace
riverbottom sediments as well as the established benthic profile of the riverbed within the
limits and immediate vicinity of the trench cuts. Once the jet plow passes, typically a
slight depression of the pos’i installation surface of the trench occurs as a result of
differential resettlement of bottom sediments within the trench as well as a net loss of
approximately 5-30% of the in situ sediment volume within the trench due to incidental
resuspension and transport of sediments outside the limits of the trench cut. Restoration
of the riverbéd’s benthic profile to preconstruction contours will either rapidly or
gradually occur depending on localized sediment transport regimes along the Submarine
Cable Route.
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The jet plow embedment process will result in the temporary and localized resuspension
of in situ riverbed sediments within the narrow trench cuts along the Submarine Cable
Route. As described in Section 4.4.1, the sediment characteristics of the riverbed along
the proposed alternative routes consist primarily of silts and muds with some sand
intermixed, depending upon the location along the route. These riverbed sediments will
become temporarily suspended in the water column over a period of time as the jet plow
progresses along its route. The turbidity of the adjacent water column will increase
above background conditions depending on the hydrodynamic flow regime and
riverbottom sediment conditions encountered along the route. .

As reported in Section 4.4.1, near-bottom tidal currents in the Hudson River in the
vicinity of the Project Area can range from 50-85 cm s’!, and can reach up to 120 cm s
This, combined with freshwater inflow velocities on the order of 20 cm s, indicate that
this section of the Lower Estuary, and particularly within the ETM zone, can be
considered an area of high sediment transport potential under natural hydrodynamic

- condition. Natural riverbed sediments in this area are continually eroded, deposited, and

reworked under relatively high tidal current flow velocities. Sediment turbidity within
the water column and particularly in near-bottom areas is expected to be relatively high
under natural conditions. Thus, temporary turbidity in the vicinity of the jet plow trench
is expected to be at or slightly above background levels for this area of the Lower
Estuary. Also, given these relatively higher tidal current velocities, restoration of the
benthic profile to pre-construction conditions should occur over a relatively short period
of time (on the order of months).

As reported in Section 4.4.1, background turbidity levels in the water column and
particularly near-bottom turbidity concentration, in this area of the Lower Hudson River
Estuary are relatively high due to the occurrence of spring freshets and resultant high
sediment load concentrations as well as the documented presence of the ETM zone
within the Project Area.

Suspended sediment concentrations in the Lower Estuary are reported by Geyer, et al. (In
Press) to be on the order of 5,000 mg/1 in the near-bottom waters within the ETM zone in
the Lower Estuary and the Project Area. Concentrations greater than 3,000 mg/l were
observed in the ETM zone during every spring tide. Peak concentrations within the
southern limit of the ETM zone near the New York Landfall location were in the range of
200-500 mg/l. Concentrations during slack water within the southern limits of the ETM
zone were on the order of 30 mg/l. It is reported that most of the suspended sediment at
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all of the sampling locations was associated with tidal resuspension (Geyer, et al.,, In
Press).

Preliminary turbidity modeling assessments completed by PSEG indicate that anticipated
levels of localized turbidity in the immediate vicinity of the jet plow device as it embeds
the Submarine Cable in the riverbed are expected to be on the order of 100-1,000 mg/l
depending on in situ sediment characteristics, concentration with distance off the
riverbed, and jet plow blade hydraulic jetting pressures. Turbidity concentrations within
the region of influence of the jet plow are expected to be significantly reduced over a
period of 24-36 hours after the jet plow passes a particular location in the Lower Estuary.
Therefore, temporary and localized turbidity associated with the jet plow Submarine
Cable installation process is expected to be either at or below background suspended
sediment concentrations found in the Lower Estuary under average estuarine circulation
conditions.

Sediment deposition rates within the Lower Hudson River Estuary have been reported to
be on the order of 30 cm/yr in certain parts of the ETM zone on time scales of 5-10 years
(Geyer, et al,, In Press). More recent studies have indicated that sediment deposits
resulting from sediment reworking in the ETM zone can be as much as 40 cm thick
(Woodruff, et al., 2001). These data suggest a relatively high rate of sediment deposition
occurs in the Lower Hudson River Estuary and in the Project Area as a result of
freshwater sediment load and dominant estuarine circulation patterns.

Sediment deposition rates expected to occur in the immediate vicinity of the jet plow
embedment zone are expected to be on the order of 1-5 mm depending on distance away
from the jet plow device, riverbottom sediment conditions, and hydrologic flow regimes
present at the time of installation. Therefore, sediment deposition rates associated with
the jet plow installation process are expected to be well below sedimentation rates under
natural conditions in the Lower Estuary. In addition, given the relatively high rates of
sediment deposition in the Lower Estuary and Project Area, it is anticipated that the post-
embedment depression of the riverbottom within the limits of the trench cut will restore
itself to pre-embedment conditions.
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Jet Plow Embedment Mitigation Measures

The use of jet plow embedment equipment to install and bury the Submarine Cable
System was selected to serve as a primary mitigation measure in and of itself compared
to using a more traditional dredge and sidecast operation. This method of submarine
cable installation minimizes the area of direct disturbance of the riverbed (an area of
approximately 24” in width by the jetting blade and approximately 4 feet width for each
pontoon). The jet plow embedment method also minimizes turbidity associated with
resuspension of disturbed sediments within the trench cut. Approximately 70% of the in
situ sediment volume will remain within the limits of the trench wall, and thus not be
introduced into the water column above the trench.

The jet plow embedment method minimizes direct disturbance and displacement of
benthic infauna due to its narrow trench cut and minimization of resuspended sediment.

Jet plow embedment methods will minimize the resuspension of potential contaminants
of concern into the water column that may be present in native riverbottom sediments
along the Submarine Cable Route. This will serve to minimize potential bioavailabilty or
bioaccumulation in fish or shellfish species utilizing this area of the Lower Estuary for
spawning habitat, foraging, or life-cycle activities.

Jet plow embedment operations will be conducted outside of established “Blackout
Windows” for in-water dredging and dredged material disposal operations presently
imposed by state and federal regulatory agencies for this portion of the Lower Hudson
River Estuary. Jet plow embedment operations will occur from September to mid-
November to avoid potential turbidity, bottom disturbance, life-cycle or migratory
impacts to shortnose sturgeon, striped bass, winter flounder, and anadromous fish
populations using this area of the Lower Estuary.

4.4.3 Supplemental Geological Field Investigations

PSEG has already completed extensive literature and existing data research on the
geological, sedimentary, and sediment transport characteristics of the Lower Hudson
River Estuary, particularly within the limits of the Project Area, as described herein.

This area of the Lower Hudson River Estuary has been extensively studied over the last
several decades by academic institutions, electric utility interests, consulting scientists
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.  and engineers, and port operation interests. Consequently, there is a significant amount
of existing technical information and data as well as site specific data contained in
regulatory permitting records for various dredging and construction Projects along this
reach of the Hudson River. This information was researched and reviewed for this
Application in order to evaluate existing conditions and identify potential Project
impacts. The results of this research indicates that available literature and technical data
fully describe existing geology, sedimentary characteristics, water quality characteristics,
and river sediment transport hydrodynamics within this portion of the Lower Estuary.
Results of this research related to evaluation of Project specific impact are presented in
Section 4.4.1.

PSEG recently completed route and area-specific geophysical surveys of the Lower
Estuary of the Hudson River from the Project’s northerly landfall location at Edgewater,
New Jersey to the landfall location at Piers 90-92 at W 49" Street, Manhattan, New York.
These field surveys were conducted in the summer of 2001, and the results and plans are
presented in Appendix A.

PSEG was prepared to immediately commence follow-on field studies to support this

. Article VII Application in early September 2001, after the completion of its geophysical
surveys in August 2001. These field studies included more detailed geophysical survéys
of near shore areas, geological sediment cores of riverbed sediments along the Proposed
Submarine Cable Route and alternate submarine cable route, sediment quality testing,
and more detailed turbidity modeling and analysis related to the jet plow embedment
process.

As aresult of the World Trade Center disaster on September 11, 2001, field operations to
acquire these data were temporarily postponed by the U.S. Coast Guard. The U.S. Coast
Guard restricted non-essential vessel traffic in the Lower Hudson including the Project
Area, in order to facilitate disaster relief services and essential marine transport
: operations. In addition, the proposed New York Landfall at Piers 90-92 was designated
as a USCG designated “Security Zone” to facilitate hospital ship berthing and other
maritime services related to the disaster relief efforts. Therefore, supplemental studies
could not be completed in time to be included in the Article VII Application.

PSEG recently received clearance from the U.S. Coast Guard to re-commence field
survey activities along with requirements for extensive vessel reporting and security

‘ protocols. PSEG expects to commence geological borings and sediment sampling the
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. week of October 23, 2001. The remaining field programs will be completed from mid-
October to mid-November 2001. It is anticipated that data analyses and other evaluations
of these field data will be completed and submitted to the Commission as supplemental
technical information by the end of November 2001.

In light of the delay in the program, PSEG anticipates the completion of the following
studies to support the Application as supplemental technical information.

Near Shore Geophysical Surveys

Near shore geophysical surveys of the New Jersey Landfall and within the inter-pier
areas of NYCEDC Piers 90-92 will be conducted and will provide remote sensing
geological interpretations of surface sediment and sub-bottom sedimentary characteristics
in the shallower waters approaching the New Jersey Landfall and at the NYCEDC Piers
90-92 cable landfall location in New York. These geophysical surveys will serve to
supplement similar surveys already completed, and will provide a more detailed
understanding of the near shore geological conditions expected to be encountered at each
landfall location. |

River Sediment Geological Cores

Approximately 25 geological cores of river sediments along the proposed and alternative
submarine cable routes will be acquired to confirm remote sensing interpretations of
subsurface geological conditions along the routes as well as provide route-specific bulk
physical and bulk chemical characteristics of riverbed sediments to the depth of proposed
jet plow embedment. At each core location, benthic grabs will also be obtained as
discussed in Section 4.6.1. Although existing area- and route-specific sediment data from
previously completed sediment sampling programs are provided in this Application,
PSEG’s supplemental field studies are intended to confirm subsurface geological
condition along the Submarine Cable Route, confirm the feasibility of proposed jet plow
embedment depths. These studies will also provide appropriate sediment data to
complete sediment resuspension and transport modeling associated with the jet plow
embedment process. '
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River Sediment L.aboratory Analyses

The geological cores of river sediments along the proposed Submarine Cable Route will
be split, logged, and sampled for subsequent analytical testing. The analytical testing is
required to evaluate the bulk physical and chemical characteristics of surface and
subsurface sedimentary conditions expected to be encountered along the proposed route
during jet plow embedment operations. The NYSDEC, NYSPSC, and the USACE-NYD
have reviewed and concurred with the Sediment Sampling and Testing Protocols to be
used for each geological core’s sedimentary analysis. Sediment samples taken from the
cores will be properly transmitted from the field to pre-approved analytical testing
laboratories for bulk physical and chemical analyses described in the approved protocols.

Although existing area and certain route specific sediment data are provided in this
Application based on previous studies as cited, these sediment data are intended to more
fully confirm bulk physical and chemical characteristics of subsurface sediments along
the proposed Submarine Cable Route and within the jet plow embedment zone of
disturbance for Cable System installation. These data will also be used to 'complete
sediment resuspension and transport modeling associated with the jet plow embedment
process.

Sediment Resuspension and Transport Modeling

Bulk physical sediment data acquired from the geological coring and laboratory analyses
will be used as input data for sediment resuspension and transport modeling of the jet
plow embedment procéss along the proposed Submarine Cable Route. The initial
hydrodynamic modeling efforts for the Project have already been completed; however,
completion of the sediment transport modeling has been delayed due to delay in
acquiring the geological cores and bulk sediment laboratory analyses. The objective of
this modeling effort is to provide route-specific and jet plow equipment-specific
simulations and predictions of expected sediment resuspension and transport in the
Hudson River associated with the jet plow embedment operations. The models will
predict sediment resuspension, transport, and redeposition over time within the jet plow
zone of influence associated with Cable System installation.

Although the sediment transport and sedimentation processes within this area of the
Lower Hudson River Estuary have been extensively studied over the last few decades, as
described in Section 4.4.2, this modeling effort is intended to confirm the expectation that
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riverbed sediment transport and resuspension associated with the jet plow embedment
process will be within the reported ranges of existing sediment resuspension and turbidity
levels in this part of the Lower Hudson.

4,5 Finfish

This section describes the finfish and habitats associated with the Submarine Cable Route
and the New York Landfall for the Project. Information included in this section is based on
literature review, existing published sources, and agency consultation. Some of the general
“information was derived from the USACE report (2000) developed as part of the permit
review process for the Hudson River Park, supplemented by more specific information
pertaining to the Lower Hudson River Estuary. Potential impacts to finfish and their habitats
from construction, operation, and maintenance of the Project are identified and assessed.

4.5.1 Existing Conditions

The proposed Submarine Cable Route is located within the Lower Hudson River estuary
zone, defined as the stretch of river that runs from Battery Park in Manhattan (river mile
(RM) 0) to Stony Point (RM 41). Speciﬁéally, the Submarine Cable Route extends
approximately between Hudson River miles 4.5 and 8.5, and is located in Manhattan, NY
and Edgewater, New Jersey. More than 70 fish species have been reported from the
Lower Hudson River Estuary and New York Harbor System (Woodhead, 1990). The
Lower Hudson River estuary zone is a productive estuary area with regionally significant
nursery and wintering habitats for a number of anadromous, estuarine, and marine fish
species, and is a migratory and feeding area for birds and fish that feed on the abundant
fish and benthic invertebrate resources in this area (USFWS, 1997). From Battery Place
to West 59™ Street, the fish community structure has been reported to be fairly stable
from year to year (Able et al., 1995; Stoecker et al., 1992). Benthos are discussed further
in Section 4.6, Wildlife in Section 4.8 and Endangered and Threatened Species in Section
4.9.

The Lower Hudson River has been ranked, according to USFWS, among the most
productive systems on the northern Atlantic coast for fisheries. Many marine spawners
use the lower estuary as a nursery since it provides an ideal habitat for the early critical
life stages of these invertebrates and fish species. The Lower Hudson River is utilized by
both marine and estuarine finfish species. The estuarine fish utilize portions of the River

as a spawning ground.
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Frequent marine species within the portion of the River encompassed by the proposed
Project include weakfish (summer), cunner (year-round), Atlantic menhaden (summer),
spotted hake (channel), and seaboard goby (EEA, 1988; LMS, 1980). Other marine
finfish reported in this area include American eel, fourbeard rockling, bluefish, northern
pipefish, striped bass and longhorn sculpin (USFWS, 1997; Niedowski, 2001).

The most common estuarine fish in the vicinity of the Project include hogchoker and
white perch (although white perch is more abundant upriver of the Project Area). These
two species migrate within the estuary and, therefore, occur seasonally (Berg and
Levinton, 1985; Heimbuch et al., 1994). Other estuarine fish that spawn in this stretch of
the Hudson include winter flounder, summer flounder, bay anchovy, mummichog, and
Atlantic silversides (year-round residents that school in shallows) (USFWS, 1997;
Niedowski, 2001).

Anadromous fish that utilize this area are alewife,. American shad, blueback herring,
striped bass, white perch, Atlantic sturgeon, shortnose sturgeon (adult only and listed as
endangered) and Atlantic tomcod (USFWS, 1997; Niedowski, 2001; Bigelow and
Schroeder, 1953; Heimbuch and Hoenig, 1989; Howe, 1971; Klauda et al.. 1988).
Striped bass have been found to use the interpier area of the Hudson River Park area, and
other portions of the Hudson River as overwintering habitats (USACE, 1984; EEA,
1988).

The New York Department of State Coastal Management Program (NYSDOS CMP) has
listed the area from Battery Park at the tip of Manhattan, extending north to Yonkers, in
the vicinity of Glenwood, as a Significant Coastal Fish and Wildlife Habitat called the
Lower Hudson Reach. The Lower Hudson Reach eastern habitat boundary is the
developed shoreline along Manhattan, the Bronx, and Yonkers and the western habitat
boundary runs along the NY-NI state line in the middle of the river. The Lower Hudson
Reach extension is approximately 19 river miles long, and includes deepwater, shallows,
piers, and interpier basins. Most of the shoreline along this habitat has been extensively
altered and disturbed through filling, bulkheading, and development including residential,
commercial, industrial and public uses. There is very little natural shoreline and/or
wetland vegetation throughout this stretch of the River.

According to NYSDOS CMP, the Lower Hudson Reach is an area of concentration for
wintering striped bass and winter flounder. The Lower Hudson Reach is an important
wintering habitat for young-of-the-year, yearling, and older striped bass between mid-
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’ November and mid-April (Niedowski, 2001). Significant numbers of yearling winter
flounder also occupy this stretch of the river during the winter, generally December to
April (Niedowski, 2001; USFWS, 1997). The Lower Hudson Reach may also be an
important area for bluefish and weakfish young of the year and both Atlantic sturgeon
and shortnose (adult only) sturgeon. The shortnose sturgeon is a federally-listed and
state—listed endangered species (protected species are discussed further in Section 4.9).

The Lower Hudson River is tidally influenced within the limits of the proposed Project
Area—saltwater enters the River during the flood phase of the tidal cycle (flows between
200,000 to 500,000 cubic feet per second (cfs)), and lower salinity water is discharged to
the Bay during the ebb phase (flows between 19,000 and 20,000 cfs) (Ocean Surveys,
Inc. 1987). The USACE periodically dredges the Federal Navigation Channel to
maintain a minimum depth of 30 to 36 feet (9 to 11 meters) (Moran and Limburg, 1986).
Water depths in the main Federal Navigation Channel beyond the pier line generally
range from 39 to 55 feet (11.9 to 16.8 meters) at mean low water (NYSDOT, 1994).

Salinity in this portion of the river varies with tidal cycle and time of year. Ristich ez al.
(1977) classified the Lower Hudson River as polyhaline (18 to 30 parts per thousand

‘ (ppt)) in late summer and fall when freshwater flows are lower, and mesohaline (5 to 18
ppt) in spring and early summer when freshwater flows to the river are higher. Maximum
salinity in the Project Area typically ranges from 18-22 ppt in the summer (Geyer, 2001 —
pers. comm).

The following sections provide general descriptions of the fish species known to occur
within the Project Area and the time of year and life stage that may be present.

4.5.1.1 Fish and Wildlife Coordination Act — Representative Species

Life histories of representative species managed under the Fish and Wildlife
Coordination Act are discussed below. These species were chosen based on literature
research and correspondence with NMFS personnel and represent common or
important fish species known to inhabit the lower portions of the Hudson River.

American eel (Anguilla rostrata)
The American eel is a migratory fish species that is found from the ocean to the
headwaters of many streams. They are typically found buried in the gravel and mud

‘ or hiding under rocks. They are a voracious feeder and prefer live food including
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insects, crustaceans and fish. American eels are the only freshwater fish in New York
State that are catadromous, migrating out to sea to spawn.

During their first stages of life in the ocean, the American eel has a transparent
ribbonlike larval form that drift with the currents and take approximately one year to
reach the New York State area. Once they reach approximately 2.5 inches, the larval
eel changes into the classic eel shape, called a “glass eel”, and begin migration to
Atlantic coastal estuaries, including the lower Hudson Estuary, some time in
December and January. They are still transparent during this stage and once near the
coastal rivers, become colored and are called “elvers”. The elvers begin their trip
upstream with females moving far upstream to freshwaters in the spring, while the
males remain near the ocean (NYSDEC, 2001a; USACE, 2000, Heimbuch et al,,
1994).

Little is known about exactly where and how this species of fish spawn, but they are
said to-spawn in the Sargasso Sea between February and April. Spawning adults and
eggs have never been found, and it is assumed that the adults die after they spawn
(NYSDEC, 2001a; Heimbuch et al., 1994).

Eels feed at night and their diet consists of fish and invertebrates. The size of prey
consumed depends on the size of the eel. Eels have wide salinity and temperature
tolerances. In freshwater they may burrow in the mud during the day in the summer,
and may spend the winter buried in mud as well (Heimbuch et al., 1994). Young of
the Year and older American eels can occur within the Project Area from April
through December (Heimbuch et al., 1994). Woodhead (1990) reports that eels are
common throughout the New York Harbor system (includes the Lower Hudson
Estuary), particularly in the vicinity of piers and other in-water structures.

Atlantic sturgeon (Acipenser oxyrhynchus)

Atlantic sturgeon are anadromous species, migrating from saltwater to freshwater to
spawn. According to the NYSDEC website, Atlantic sturgeon are generally found in
the deeper portions of the Hudson River. Male sturgeon will move into the River
first, and then are followed by the females. The Atlantic sturgeon spawn from April
through early July upstream of the salt front. Once spawning is completed, the
females will move out of the River while the males may remain in the River until

October or November.

Copyright © ESS, Inc., 2001

J\p221\p221-005articlevii\final\exhitbit4.0




Cross Hudson Project — Article VII Application _
October 2001 Page 4-36

Eggs remain in the freshwater portion of the River (north of the Project Area). After
the eggs hatch, young fish will remain in freshwater for about two to seven years
before migrating to the sea. Juveniles have been found to move to deeper water
channels between Cornwall-on-Hudson and the George Washington Bridge (north of
the Project Area) when water temperatures drop below about 20°C. The juveniles
remain in these deeper waters until water temperatures begin to rise then move
upstream, preferring temperatures between 24 and 25°C, and salinities between 4.2
and 4.3 ppt (Smith, 1985). As bottom feeders, sturgeon feed on a variety of benthic
or bottom organisms, such as worms, amphipods, isopods, midge larvae, plants, and
small fishes NYSDEC, 2001b).

After Atlantic sturgeon spend their seven years in the freshwater environment, they
migrate out to sea where they spend the remainder of their lives. Only during the
spawning season do the adult sturgeon return to large coastal rivers and estuaries.
Given their life histories, adult Atlantic sturgeon will only use the portion of the
Hudson River within the Project Area while migrating to or from their spawning and
nursery areas upriver. Early life stages and juveniles are concentrated in the
freshwater portion upriver and should not be present in the Project Area. Therefore,
the Project should not adversely affect this species and it is not discussed further in
the potential impact section.

Atlantic tomcod (Microgadus tomcod)

Atlantic tomcod are a common resident fish in the New York Harbor (Woodhead,
1990), where they may be at the southern boundary of their spawning range. In the
Hudson River, spawning occurs from mid-December through January in the shallow
near shore areas, possibly near stream mouths. Water can be fresh or brackish but

spawning occurs upriver of the Project Area where salinities are lower. Male and
female spawning tomcod in the Hudson River are typically one-year-olds (Heimbuch
et al, 1994). Eggs of Atlantic tomcod are large and will sink to the bottom after
spawning and adhere in masses to available substrates. The eggs generally occur and
develop mostly in freshwater, due to stream flow characteristics at the heads of
estuaries. Normal egg development will not occur when continuously exposed to
salinities of 30 ppt or higher.

Post-hatch larvae are most abundant in March and are found primarily on the bottom,
shielded from tidal influences. Large numbers of newly hatched larvae occur around

Indian Point and Con Hook (near Peekskill), considerably upriver of the Project Area
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(Heimbuch et al., 1994). Post yolk-sac larvae move down the estuary with the current
where they can occur at salinities ranging from 2.5 to 15.2 ppt. Post yolk-sac
densities are greatest in mid-April (Heimbuch et al., 1994). Young of the year remain
in the estuary where they were spawned during the succeeding summer months and
are restricted by water of relatively low salinity (USFWS, 1997).

As juveniles, Atlantic tomcod develop the benthic habits of the adults, preferring the -
bottom of the river, where they prey on copepods, amphipods, mysids and small fish,

and continue to move down the estuary toward higher salinity water. As summer

temperatures continue to rise, the juveniles move to the cooler shallow waters at the

mouth of the estuary where they will remain through the fall. By fall they have

switched to larger prey items, feeding almost exclusively on sand shrimp. In

September or October, when water temperatures drop to about 17°C, the juveniles

begin to move back up the Hudson River to spawn (Heimbuch et al., 1994). Within

the Hudson, the highest abundance of young-of-year fish was found where salinities

ranged from 4.9 to 8.7 ppt.

Both juvenile and adult tomcod have been found in full strength seawater to
freshwater conditions within estuaries and bays. Yearling and older Atlantic tomcod
are present within the Project Area year round (Heimbuch et al., 1994), although few
tomcod return to spawn at age two in the Hudson River. Woodhead (1990) reported
Atlantic tomcod to be present in New York Harbor year round, with the greatest
catches in the Lower Hudson River from May through June when large numbers of
young-of-the-year spawned the previous December settle to the bottom.

Bay anchovy (Adnchoa mitchilli)

The Bay anchovy is a marine species found along the Atlantic and Gulf coasts from
Cape Cod to Yucatan, Mexico, with the exception of the Florida Keys. In the mid-
Atlantic region, it is considered most abundant along New Jersey and the Chesapeake
Bay, and common in New York coastal waters. It spawns in the Lower Hudson River
estuary, and will occur in the Project Area year round as adults, eggs and larvae in the
summer and early fall, and as juveniles and adults in the winter and early spring.
Peak concentrations of anchovy occur in the late summer and early fall.

Anchovies have a long spawning season—from some time in May through August or
early September (Houde and Zastrow, 1991). In the mid-Atlantic region, spawning
generally occurs where waters are less than 20 m deep, at least 12°C, and over 10 ppt
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' ‘ salinity. Within the Hudson River, juveniles and some adults move upriver to the less

saline waters between Yonkers and the Tappan Zee Bridge to feed sometime in May

(triggered by estuarine waters approaching 10°C). Mature fish migrate back to more

saline (10 ppt) waters to spawn in June when the water temperature is approaching
i 15°C. From June to August, after they spawn and hatch, larvae move up the estuary
to low salinity waters (2-5 ppt) to feed on the rich zooplankton. From August to
September, some juveniles move upstream to freshwater while the young-of-year
remain in the saline estuary waters. Through the fall and the onset of winter, all bay
anchovy leave the freshwater areas and move downstream into the saline waters of
the estuary (USACE, 2000).

Cunner (Tautogolabrus adspersus)
Cunner occur in the Atlantic coastal region and offshore banks from Newfoundland
and the southwestern Gulf of St. Lawrence to New York and New Jersey, including
occasional sightings on the Hudson River (Smith, 1985). Woodhead (1990) describes
this fish as being a common resident of the New York Harbor system, and describes it
as spawning in the Harbor. Cunner are territorial and do not migrate to spawn.
Spawning occurs from eafly May to late August with peaks in May/June from Cape
‘ Sable, Nova Scotia to Cape Hatteras, North Carolina. Because cunner are active
during the day and rest at night, they prefer habitats that provide shelter or cover at
night such as pilings, rocks reefs, rock outcrops, eelgrass beds, pilings, docks, and
kelp (Smith, 1985; USACE, 2000). Individuals rarely move more than a few meters
from some sort of shelter. When temperatures drop to below 5 to 6°C, they become
inactive (Smith, 1985). In the summer the cunner population disperses to additional
habitat areas that can include eelgrass and beds of macro-algae or mussels. They
return to the overwintering habitats in the fall.

Cunner feed on the bottom and within the water column, preferring mussel and
isopods, as well as microcrustaceans, barnacles, crabs and fish eggs (Smith, 1985).
This species is expected to occur within the Project Area in all life stages (egg, larvae,
juveniles, and adults), preferring the nearshore habitat and protection provided by
piers and pilings.

Hogchoker is a common estuarine species that is a resident of the New York Harbor
system (Woodhead, 1990). This small flatfish spawns in the summer (May through

. Copyright © ESS, Inc., 2001

i _ J:\p221\p221-005articlevii\final\exhitbit4.0

|

|

|

| .

| Hogchoker (trinextes maculates)
|

|

|




Cross Hudson Project — Article VII Application
October 2001

Page 4-39

September) in the Lower Hudson River estuary (Dovel et al., 1969; Koski, 1978).
Eggs and larvae have been collected within the vicinity of the Hudson River Park
between April and August (LMS, 1980). After hatching, larvae move upriver, most
likely within the wedge of salt water in the lower portion of the water column, to
reach the nursery area in the Upper Hudson estuary where they will overwinter. They
hibernate in the River, lying inactive in the mud. The juveniles return to the Lower
Hudson River estuary in the spring. Many adults continue this up and down estuary
cycle throughout life. Hogchokers feed on worms and small crustaceans (Bigelow
and Schroeder, 1953) and are considered to be abundant in the Hudson River Estuary
(Berg and Levinton, 1985), occurring in nearshore areas and the channel (Woodhead,
1990). Woodhead (1990) reports high nearshore catches from spring through summer

-as individuals move out of the deeper channels.

Striped Bass (Morone saxatilis) .
According to the NYSDOS CMP, striped bass are an anadromous species,
undertaking upriver migrations to spawn. Striped bass spawn above the River’s salt

front between West Point and Kingston (RM 44 to 56) from April to mid-June and

migrate progressively upriver with the movement of the salt front (Heimbunch et al.,
1994; NYSDOS, 1992). According to the NYSDOS CMP, striped bass utilize
nursery areas in Tappan Zee and Haverstraw Bay (19.5-29.5 river miles north of the
Project Area) before moving downriver to overwinter. The Lower Hudson River
estuary may provide an important habitat in the life history of striped bass by
providing a sheltered environment with abundant food sources that are associated
with the winter position of the River’s salt front.

Eggs are semibouyant and are found in greatest concentration from mid-May to early
June. Larvae generally transform to juvenile fish between late June and late July.
Juveniles remain near shore until November and December when they move to
deeper waters. Although juveniles may be widely distributed throughout the Hudson

‘River and nearby coastal waters, a significant concentration of juveniles remain in the

proximity of the salt front as it recedes downriver to its winter position in the Lower
Hudson Reach. Yearling striped bass generally remain within 25 to 50 miles of the
mouth of the Hudson River. Those yearlings remaining in the River generally follow
the salt front through their second year and overwinter in the Lower Hudson Reach.
Large numbers of two year old fish move out of the estuary into coastal waters,
returning to overwinter in or near the Lower Hudson River. After the age of two,
many of these fish may continue to use the Lower Hudson River as an overwintering
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aréa, but a majority of their life as adults is spent in coastal waters, only returning to
the Hudson River to spawn beyond the age of 4 (Niedowski, 2001).

By mid-summer at the end of the post-yolk-sac stage, a downstream movement to the
lower estuary begins. By fall, many juveniles have left the upper reaches of the
Hudson River to overwinter in the New York Harbor and along the south shore of
Long Island. At the age of 2-3, large numbers of the striped bass leave their natal
bays and estuaries to join coastal migrations, moving north in the summer and south
in the fall and winter months. Juvenile striped bass would be expected in the Project
Area between November and April (Niedowski, 2001).

The Lower Hudson River Estuary, including the vicinity of the Project, will contain
striped bass throughout the year. Although most migrate to sea, some striped bass
adults remain in the Hudson River year-round, never migrating. In the fall and
winter, these resident adults will be joined by migratory adults returning to the
estuary to spawn and remain in the lower portion of the estuary until the spawning
migration starts in the spring. Woodhead (1990) reports greater catches of striped
bass in the Lower Hudson estuary off Manhattan in the winter through June. The
lower Hudson River estuary, therefore, provides important wintering habitat (mid-
November to mid-April) for young-of-the-year, yearling, and older.striped bass
(Heimbuch et al., NYSDOS, 1992). In the early spring, striped bass will move
through the lower Hudson estuary during the upstream passage to the spawning areas.
During late spring, the fish will again move downriver through the area after
spawning. There is evidence that although a portion of the Hudson stock is
migratory, many fish hatched in the river remain within 50 km of it year-round, and it
is thought that this stock is self-perpetuating and self-contained in the Hudson River
system and the surrounding coastal areas.

Weakfish (Cynoscion regalis)

Weakfish occur along the Atlantic coast from southern Florida to Massachusetts Bay
(and occasionally to Nova Scotia and the Guif of Mexico), but are most abundant
from North Carolina to New York. Adult weakfish migrate seasonally between
inshore and offshore waters. Wintering grounds are the waters of the Continental
Shelf from the Chesapeake Bay to Cape Lookout, North Carolina. As waters warm in
the spring, adult weakfish move inshore to enter sounds, bays, and estuaries.
Weakfish spawn after the spring migration in nearshore waters and estuaries,
including the New York Harbor where spawning is most likely to occur in the lower
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portion of the system. The spawning season in the waters of the New York Bight
lasts from May to mid-July and has two peaks (mid-May from larger fish moving
inshore first, followed by a peak in June for smaller fish). Estuaries are important
nursery grounds for this species. Juveniles move from high to low salinity waters
throughout the summer (where they prefer the deeper waters, between 9 and 26
meters), and leave estuaries by winter (NMFS, 1997). Most adults appear to spend
their summers in the ocean rather than in estuarine waters (NMFS, 1997), but any
adults using estuarine habitats migrate with the juveniles out of the Lower Hudson
estuary and other estuarine habitats from Long Island to North Carolina in the late
summer and fall (USACE, 2000).

Juvenile weakfish eat small crustaceans and anchovy fry. Adults eat mainly small
fish, primarily menhaden and mummichogs, and some invertebrates (Bigelow and
Schroeder, 1953). Within the Project Area, weakfish may occur along the shoreline
as adults and larvae, and deeper portions of the channel as juveniles from early spring
through the fall. It is considered a summer resident of the Lower Hudson estuary
(Smith, 1985).

White perch (Morone chrysops) ‘
White perch are the smallest members of New York State’s true bass, reaching

typically no longer that 12 inches in length. They can survive in both freshwater and

saltwater environments but they typically prefer brackish waters (NYSDEC, 2001c).

In the Hudson River estuary, they typically inhabit the less saline areas north of the

Project Area, but do occur in the nearshore areas off Manhattan during winter and

spring in numbers similar to juvenile striped bass (Woodhead, 1990). White perch

are prolific breeders and are found in large schools in the turbid shallow areas of their

preferred habitats. They are commonly found on Long Island and in the Lower

Hudson River (NYSDEC, 2001c).

White perch move upriver to spawn in the springtime and early summer in the
shallow fresh or brackish waters, primarily in the reach of the Hudson River from
Kingston to Albany (north of the Project Area). Adults then return to higher salinity
water in the vicinity of Haverstraw Bay and the Tappan Zee (north of the Project
Area). Schools of spawning white perch crowd into tributary streams or along
gravelly shoal areas in lakes and large rivers to deposit their eggs. The tiny eggs sink
to the.bottom and attach to vegetation and rocks (NYSDEC, 2001c). Post yolk sac
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. ‘ larvae and juveniles remain in the lower salinity areas upriver. Juveniles begin to
move back down the estuary at about one year (Heimbuch et al., 1994).

White perch school, moving onshore and toward the surface at night, and offshore
and toward deeper water at dawn. Small white perch eat small invertebrates and
larger invertebrates such as insect larvae. Large white perch eat small fish, crabs,
shrimp and other invertebrates, as well as young squid. In the winter, white perch
move to deeper parts of the estuary where they may hibernate (Heimbuch et al.,
1994). All stages of white perch would be more abundant upriver of the Project Area,
north of Yonkers, than in the Project Area.

4,5.1.2 Essential Fish Habitat (EFH) Species

Pursuant to the Magnuson-Stevens Fishery  Conservation and Management Act
(Magnuson-Stevens Act) and the 1996 Sustainable Fisheries Act, an assessment of
Essential Fish Habitat (EFH) has been conducted for this Project. EFH is defined by
the Magnuson-Stevens Act as “those waters and substrate necessary to fish for
spawning, breeding, feeding or growth to maturity” (16 U.S.C. 1802 § 3).

The National Marine Fisheries Service (NMFS) has designated EFH in the regional
Project Area for specific life stages of 17 finfish species including pollock
(Pollachius virens), red hake (Urophycis chuss), Atlantic sea herring (Clupea
harengus), scup (Stenotomus chrysops), black sea bass (Centropristis striata), winter
flounder (Pseudopleuronectes americanus), windowpane (Scophthalmus aquosus),
summer flounder (Paralichthys dentatus), bluefish (Pomatomus saltatrix), Atlantic
butterfish (Peprilus triacanthus), sand tiger shark (Odontaspis taurus), dusky shark
(Carcharhinus obscurus), sandbar shark (Carcharhinus plumbeus), Atlantic mackerel
(Scomber scombrus), king mackerel (Scomberomorus cavalla), Spanish mackerel
(Scomberomorus maculatus), and cobia (Rachycentron canadum). A summary of the
specific life stages of these designated species that have EFH in the lower Hudson
River is provided in Table 4.3.

A summary of the life history of these EFH species is provided below.

Pollock (Pollachius virens)
Juvenile and adult life stages of pollock have EFH designations in the lower Hudson

River. The North Atlantic Pollock fishery is primarily on the Scotian Shelf, Great

. Copyright © ESS, Inc., 2001

J\p221\p221-005articlevii\final\exhitbit4.0




Cross Hudson Project — Article VII Application
October 2001

Page 4-43

Copyright © ESS, Inc., 2001

South Channel, Geofges Banks, and the Gulf of Maine. Spawning occurs from
September to April, occurring on rocky substrate and begins when the water reaches
8.0°C and peaks at 4.5 to 6.0°C, when salinity is between 32.0 to 32.8 ppt. Free-
floating eggs are commonly found in water depths from 50 to 250 meters. Larvae are
commonly found in waters ranging from 3 to 9°C, near the shoreline out to a depth of
about 200 meters. Larvae metamorphose after three to four months into juvenile
“harbor” pollock, which migrate inshore where they inhabit subtidal and intertidal
locations.

Juvenile pollock may occur at the mouth of the Hudson Estuary, but it is primarily a
marine species and would be unlikely to occur except rarely in the Project Area.

Red Hake (Urophyecis chuss)
Larval, juvenile and adult life stages of red hake have EFH designations in the Lower

Hudson River. Red hake is a bottom-dwelling fish that lives on sand and mud
bottoms along the continental shelf from southern Nova Scotia to North Carolina
(concentrated from the southwestern part of the Georges Banks to New Jersey). It
prefers temperatures from 5 to 12°C. Spawning adults and eggs are common in
marine portions of most coastal bays between Rhode Island and Massachusetts.
Spawning occurs from May to June in the New York Bight. Larval red hake are free
floating and occur in the middle and outer continental shelf. They are most common
in water temperatures from 11 to 19°C and depths from 10 to 200 meters. In the fall,
young juveniles descend from the water column to the bottom and seek sheltering
habitat in depressions in the sea floor. Settling peaks usually occur in October and
November. These juveniles reside near these shelters until their second autumn when
they move inshore to- within 55 meters. They will remain inshore until the
temperature reaches 4°C, at which point they head offshore to overwinter (USACE,
2000).

Woodhead (1990) describes red hake as a common resident of the New York Harbor
system. In the Hudson-Raritan Estuary, the distribution of red hake is influenced by
salinity, water temperature, and dissolved oxygen. Juvenile red hake were collected
at salinities greater than 22 ppt and at depths from five to 50 meters deep and tapered
off when salinity reached greater than 28 ppt. Additionally, red hake have been
reported to be sensitive to dissolved oxygen levels and within the Hudson-Raritan
Estuary they preferred dissolved concentrations of six mg/l or more. Adults are
generally found in water with salinity ranging from 20 to 33 ppt. In the Middle
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Atlantic Bight, red hake occur most often in coastal waters in the spring and fall,
moving offshore to avoid the warm summer temperatures. Some juveniles may take
advantage of cooler temperatures in deep holes and channels in bays and remain for
the summer. Red hake move offshore during the winter and return from their
migration to the inshore waters in-the spring.

In the Hudson River, red hake are sometimes found as far upriver as Indian Point
(Smith, 1985). However, they are a marine species and would occur more frequently
downriver ' of the Project, in higher salinity waters. They would, however,
occasionally be found in the deeper channel areas within the Project Area.

Winter Flounder (Pseudopleuronectes americanus)
Egg, larval, juvenile and adult life stages of winter flounder have EFH designations in

the lower Hudson River. Winter flounder can be found from Labrador to North
Carolina but most commonly in estuaries from the Gulf of St. Lawrence to the
Chesapeake Bay, including the Lower Hudson (Heimbuch et al, 1'994; USACE,
2000). It is a fairly small, thick flatfish that is abundant in the Lower Hudson estuary,
where it is a resident, but may travel upriver into fresh water (Heimbuch et al., 1994).
It spawns during the winter and early spring, typically at night in shallow, inshore
estuarine waters with sandy bottoms. Woodhead (1990) reports spawning to occur
mostly in the Lower New York Bay and the New York Bight. Eggs float in the top
25 centimeters of the intertidal zone and clump together post-fertilization at which
point they sink (Heimbuch, 1994; USACE, 2000). Optimal egg hatching occurs at
3°C and in salinity ranging from 15 to 25 ppt. Winter flounder larvae develop to

juveniles within the estuarine system.

From April to May, winter flounder larvae can be found near the bottom, in the Upper
New York Bay (Heimbuch, 1994) and in the vicinity of the Hudson River Park (LMS,
1980), but eggs have not been found. This suggests that eggs may not be as abundant
within the vicinity of the Project as they would be in higher salinity areas of the
Harbor. For the first summer, young-of-year fish remain in the shallow waters of
bays and estuaries in which they were spawned.

Adult winter flounder prefer depths of 20 to 48 meters and are commonly associated
with mud, sand, pebble, or gravel bottoms (USACE, 2000). Adult winter flounder
generally leave the New York Harbor estuary in the summer as water temperatures
increase, returning to the Harbor in the fall (Woodhead, 1990). Winter flounder will
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live close to shore, swimming into shallow water to feed. Adults tend to move to
deeper water when water temperatures increase in the summer or decrease in the fall
and winter (Heimbuch et al., 1994).

Winter flounder are a bottom sight feeder fish. Juveniles feed on a variety of worms
and small crustaceans, switching to mostly mollusks as they grow. Adults eat small
invertebrates and fish fry. Increased turbidity and current speed can interfere with
feeding success (USACE, 2000).

Within the Project Area, winter flounder young of year may occur from early April
through December. Yearling winter flounder have been found in the Project Area
from late May to December. Catches of winter flounder in the Lower Hudson estuary
off Manhattan were highest from May through June (Woodhead, 1990). Older winter
flounder have been found in the Project Area from late May to Septeniber (Heimbuch
et al., 1994).

Windowpane flounder (Scopthalmus aquosus)
Egg, larval, juvenile and adult life stages of windowpane flounder have EFH

designations in the Lower Hudson River. Windowpane flounder, also called sand
flounder, is found from the Gulf of St. Lawrence to South Carolina and has its
maximum abundance in the New York Bight. Windowpane flounder are generally
found offshore on sandy bottoms in water between 50 and 80 meters deep and close
inshore in estuaries just below the mean low water mark. They migrate onshore in
the shallow shoal water in the summer and early autumn as water temperatures
increase, and migrate offshore during the winter and early spring months when
temperatures decrease. Windowpane flounder spawn within the mid-Atlantic Bight
from April to December in bottom waters with temperatures ranging from 8.5 to

13.5°C. Spawning peaks occur in May and then again in the autumn in the southern
portion of the Bight (USACE, 2000).

The buoyant eggs and larvae that settle to the bottom are found predominately in the
estuaries and coastal shelf water for the spring spawned eggs, and in the coastal shelf
waters alone for eggs spawned in the autumn. Larvae are typically found in the area
of the estuary where salinity ranges from 18 to 30 ppt in the spring, and on the shelf
in the autumn. Juvenile windowpane flounder were found year-round in both the
shelf waters and in the Hudson-Raritan Estuary. Within the estuary, juvenile fish
were fairly evenly distributed but seemed to prefer the deeper channels in the winter
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‘ and summer. They.were most abundant at bottom temperatures ranging from 5 to
23°C, depths ranging from seven to 17 meters, salinities ranging from 22 to 30 ppt,
and dissolved oxygen concentrations ranging from 7 to 11 mg/l. Similarly, adults

| ‘ were fairly evenly distributed year-round, preferring deeper channels in the summer
months. Adults were collected in bottom waters where temperatures ranged from 0 to
23°C, depths were less then 25 meters, salinity ranged from 15 to 33 ppt, and
dissolved oxygen ranged from two to 13 mg/l (USACE, 2000).

Because this is a marine species, it is possible for some juveniles to occur in the
Project Area but generally not in great numbers.

Atlantic Herring (Clupea harengus)
Larval, juvenile and adult life stages of Atlantic herring have EFH designations in the

lower Hudson River. Atlantic herring is a planktivorous marine species that occurs
throughout the Northwestern Atlantic waters from Greenland to North Carolina.
They are most abundant north of Cape Cod and relatively scarce in waters south of
New Jersey (USACE, 2000). Atlantic herring rarely move into fresh water (Smith,
1985). Juvenile and adult herring undergo complex north-south and inshore-offshore

‘ migrations for feeding, spawning, and overwintering. They spawn once a year in late
August to November, in the coastal ocean waters of the Gulf of Maine and Georges
Banks. This species never spawns in brackish water. Post-spawn, the adults migrate
to the New York Bight to overwinter from December to April. The autumn migration
to over-wintering areas is done in tight schools and the spring migration to spawning
areas is much more dispersed (USACE, 2000).

Larval herring are free-floating and for fall-spawned fish this stage can last four to
eight months. A portion of those hatched remain at the spawning site while others
drift in ocean currents reaching eastern Long Island Sound. = Post-metamorphosis
juvenile, which occurs through April and May, form large schools and move into
shallow waters. In the summer and fall, juveniles move out of the nearshore waters to
overwinter in deep bays or near the bottom in offshore areas. Within the Hudson-
Raritan Estuary, catches of herring were highest at temperatures ranging from 3 to
6°C and in the deeper portions of the estuary (USACE, 2000).

Larval and juvenile Atlantic herring prefer a fairly high salinity range (29 ppt to 32
ppt) (Reid et al. 1999) and therefore are unlikely to be found in the lower salinity

‘ waters of the Project Area, which typically do not exceed 22 ppt. Adult Atlantic
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. herring could be present in the Project Area; however, they are most common in the
estuary in the winter and only occasional during the spring and fall (Reid et al. 1999);
therefore, they would not be common in the Project Area during jet plow installation.

Bluefish (Pomatomus saltatrix) :
Juvenile and adult life stages of bluefish have EFH designations in the lower Hudson

River. Bluefish is a carnivorous marine fish that occurs in temperate and tropical
waters on the continental shelf and in estuarine habitats around the world. Bluefish
migrate between summering and wintering grounds, generally traveling in groups.
They generally migrate north in the spring and summer and south in the autumn and
winter. Along the North Atlantic, summering ground centers are located in the New
York Bight as well as southern New England and northern sections of the North
Carolina coastline. Wintering grounds are found in the southeastern parts of the
Florida coast. Juvenile and adult bluefish travel far up estuarine waters (where
sdlinity may be less then 10 ppt) while eggs and larvae are largely restricted to marine
habitats (USACE, 2000).

There are two spawning stocks along the U.S. Atlantic coast—a south Atlantic spring
: ' spawn, and a mid-Atlantic summer spawn. The fish active in the spring spawn
l migrate to the Gulf stream/coastal shelf interface between northern Florida and Cape
| Hatteras, in April and May. Post-spring spawn, smaller bluefish drift west while the
| larger fish slowly migrate north along the shelf and west into mid-Atlantic bays and
estuaries, including the Lower Hudson Estuary, where they stay until autumn.
| Summer spawning fish migrate to the mid-Atlantic from Cape Cod to Cape Hatteras
| in June through August. Summer post-spawn fish head towards the mid-Atlantic
| shores and are particularly abundant in Long Island Sound (USACE, 2000).
Juveniles from the spring spawn drift north in the early summer and also enter the
important nursery habitats in estuaries and bays along the mid-Atlantic coast in June.
: Summer spawned fish enter the estuaries in middle to late summer (Buckel et al,,
1999). All spent fish and juveniles migrate back to the Florida wintering grounds in
the autumn (USACE, 2000).

Within the Project Area, juvenile and adult bluefish may occur in the late spring
through fall. Juveniles and young adults are common in the Lower Hudson in. the
summer (Woodhead, 1990), and larger individuals are sometimes found upstream to
Haverstraw Bay (Smith, 1985).
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Atlantic Butterfish (Peprilus triacanthus)

Larval, juvenile and adult life stages of Atlantic butterfish have EFH designations in
the lower Hudson River. Butterfish occur from Newfoundland to Florida and is most
abundant between southern New England and Cape Hatteras. It has been suggested
that two populations of butterfish exist; one population appears largely restricted to
shoals (less than 20 m) south of Cape Hatteras, and another mainly north of Hatteras
that occurs in shoals and possibly some deeper waters along the shelf. Throughout
their range, butterfish are found over the entire shelf, inshore and offshore. Cooling
temperatures associated with late autumn trigger a migration offshore to the edges of
the shelf where waters are warm (butterfish require 10°C for survival). This species
spawns from June to August in inshore waters generally less then 30 meters deep.
Peak egg production is in late June and early July off Long Island Sound. Studies
performed in the Hudson-Raritan Estuary noted that butterfish comprised less than
1% of total catches of fish (USACE, 2000).

_ Occasional adult and juvenile butterfish may be found within the Project Area in the

summer. Woodhead (1990) reports butterfish to be a common transient to the New
York Harbor in the summer. Juveniles and small adults have been collectéd between
Bowline point (middle of Haverstraw Bay) and the Tappan Zee Bridge (north of the
Project Area), from late July to early September. They prefer sandy bottoms but are
not closely associated with the bottom when inshore during the summer. They may
stay close to the bottom during the day and move upward at night (Smith 1985).

Atlantic Mackerel (Scomber scombrus)
Juvenile and adult life stages of mackerel have EFH designations in the Lower

Hudson River. Atlantic mackerel is a marine fish that occurs in the western North
Atlantic from Labrador to North Carolina. It sustains fisheries from the Gulf of St.
Lawrence and Nova Scotia to the Cape Hatteras area. There may be two populations:
one occurring in the northern Atlantic and associated with the New England and
Maritime Canadian coast, and another more southerly population inhabiting the mid-
Atlantic coast. Both populations overwinter in the deep waters at the edge of the
continental shelf, generally moving inshore (in a northeastern direction) during the
spring, and reversing this migratioh in autumn. The southern population begins its

spawning migration by moving inshore between the Delaware Bay and Cape Hatteras
and in a northeastern direction along the coast. The timing of the migration and
spawn is a result of warming water temperatures. The peak spawn for the southern
population occurs off New Jersey and Long Island Sound in April and May. Most
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. spawning occurs in the shoreward half of the shelf and in waters from 7 to 14°C (with
the peak being 10 to 12°C). By June there are schools of juveniles off Massachusetts,
and they move into the Gulf of Maine by June and July where they remain for the
sumimer.

In the Hudson-Raritan Estuary, juveniles are present from April to December, but are
most common from April through June and October through November. Adults are
present from April through June and from September through December, most
commonly from April to May and from October to November (USACE, 2000).

While not common, juvenile and adult Atlantic mackerel may occur within the
Project Area in the spring through the late fall.

Summer Flounder (Paralicthys dentatus)
Larval, juvenile and adult life stages of summer flounder have EFH designations in
the lower Hudson River. Summer flounder prefer the estuarine and shelf waters of
. the Atlantic Ocean and are found between Nova Scotia and southeastern Florida.
They are most abundant from Cape Cod, Massachusetts, to Cape Hatteras, North
‘ Carolina. Summer flounder usually appear in the inshore waters of the New York
Bight in April, continuing inshore in May and June, and reach their peak abundance
in July and August. Spawning takes place in the New York Bight in nearshore waters
outside estuarine systems in September to October. Eggs of summer flounder can be

present in water temperatures from 9.1 to 22.9°C. Larvae occur in water from 0 to
22°C and are transported to estuarine nurseries by currents. Juvenile summer
flounder are well adapted to the temperature and salinity ranges present in estuarine
habitats. They are distributed throughout the estuary prior to late summer and are
more concentrated in seagrass beds as opposed to tidal marshes in the late summer
and early fall. Adult summer flounder feed both in the shelf waters and estuaries and
are more active in the daylight hours when they feed by sight (USACE, 2000).

Summer flounder are fairly common in the Lower Hudson from the George
Washington Bridge to the Tappan Zee Bridge (north of the Project Area) (Smith,
1985), and adults and juveniles may occur within the Project Area in the summer and
late Fall.
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Scup (Stenotomus chrysops

Egg, larval, juvenile and adult life stages of scup have EFH designations in the Lower
Hudson River. Scup is a marine fish that occurs primarily on the continental shelf
from Cape Cod, Massachusetts to Cape Hatteras, North Carolina. It migrates
extensively from inshore summer grounds to offshore winter grounds. Scup arrive in
the waters off New Jersey and New York by early May. During the summer months,
older fish (four years old or older) tend to stay in the inshore waters of the bays while
the younger fish are found in the more saline waters of estuaries such as the Hudson-
Raritan Estuary. Spawning occurs in May through August with a peak in June and
occurs principally in the éstuaries of New York and New Jersey. Shortly after
hatching, the larvae become bottom dwelling. Juveniles grow quickly and migrate
with the rest of the population to offshore wintering grounds starting in late October
and are absent from inshore waters by the end of November (USACE, 2000).

Adults and juveniles may occur within the Project Area in the summer and fall.
Woodhead (1990) reports that scup is a common summer transient in the New York
Harbor. Scup have been recorded in the Lower Hudson estuary around River Mile 29
and 31 (between Tarrytown and Ossining) (Smith, 1985).

Black Sea Bass (Centropristus striata)

Juvenile and adult life stages of black sea bass have EFH designations in the lower
Hudson River. Black sea bass is a marine species that occurs from Cape Cod,
Massachusetts to Cape Canaveral, Florida. The fishery is divided into two
populations: one major population above Cape Hatteras, North Carolina, and one
below. The northern population migrates seasonally: inshore and north in the spring
and offshore and south in the autumn. In the autumn, older fish move offshore sooner
and overwinter in deeper waters (73 to 163 meters) than young-of-year fish (56 to 110
meters deep). Black sea bass can tolerate temperatures as low as 6°C but are most

abundant in off-shore waters warmer than 9°C, between 20 to 60 meters deep
(USACE, 2000).

During the spring migration, adults move to spawning grounds and juveniles move
into estuaries. For the northern population, spawning generally takes place.in the
summer, in water 18 to 45 meters deep from the Chesapeake Bay to Montauk.
Larvae develop for the most part in continental shelf waters and are most abundant in
the southern portion of the Middle Atlantic Bight. Larvae quickly become bottom
dwellers and estuarine. Those young-of-year fish in estuaries occupy bottom habitats
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. * with shells, amphipod tubes, and deep channel rubble, and have been noted to appear
on inshore jetties in late May to early June. In the Hudson River, young-of-year have
been captured in open water and interpier areas.

Black sea bass are bottom feeders, consuming crabs, shrimp, mollusks, small fish and
squid. Woodhead (1990) describes black sea bass as a common summer transient in
the New York Harbor, and individuals have been collected in the New York Harbor
and the Arthur Kill (Smith, 1985). Black sea bass have not been reported north of the
George Washington Bridge. Young-of-the-year have been collected within the
Hudson River Park, near the Project Area from mid-July to September (Able et al,
1995), and have the potential to occur within the Project Area.

King Mackerel (Scomberomorus cavalla)
Egg, larval, juvenile and adult life stages of King mackerel have EFH designations-in
the lower Hudson River. King mackerel is a marine fish that inhabits Atlantic coastal
waters from the Gulf of Maine to Rio de Janeiro, Brazil, including the Gulf of
Mexico. There may be two distinct populations of King mackerel. One group
migrates from waters near Cape Canaveral, Florida, south to the Gulf of Mexico,
. making it there by spring and continuing along the western Florida continental shelf
throughout the summer. A second group migrates to waters off the coast of the
Carolinas in the summer, after spending the spring in the waters of southern Florida,
and continues on in the fall to the northern extent of the range. Overall, temperature
appears to be the major factor governing the distribution of the species. The northern
extent of its range is near Block Island, Rhode Island, near the 20°C isotherm and the
18 meter contour. King mackerel spawn in the northern Gulf of Mexico and southern
Atlantic coast. Larvae have been collected from May to October, with a peak in
September. In the South Atlantic, larvae have been collected at the surface with
salinities ranging from 30 to 37 ppt and temperatures from 22 to 28°C. Adults are
normally found in water with salinity ranging from 32 to 36 ppt.

King mackerel is a marine species and should only rarely be collected within the
| Project Area since they are unlikely to be found in the lower salinity waters of the
Project Area.
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. Spanish Mackerel (Scomberomorus maculatus)
Egg, larval, juvenile and adult life stages of Spanish mackerel have EFH designations
in the lower Hudson River. Spanish mackerel is a marine species that can occur in
the Atlantic Ocean from the Gulf of Maine to. the Yucatan Peninsula. It is most
common between the Chesapeake Bay and the northern Gulf of Mexico from spring
through fall, then heads south to overwinter in the waters of south Florida. These
populations spawn in the northern extent of their ranges (along the northern Gulf
Coast and along the Atlantic Coast). Spawning begins in mid-June in the Chesapeake
Bay and from late September off Long Island, New York. Temperature is an
important factor in the timing of spawning and few spawn in temperatures below

26°C. Juvenile Spanish mackerel can use low salinity estuaries (~12.8 to 19.7 ppt) as
nurseries and also stay close inshore in open beach waters (USACE, 2000).

Overall, temperature and salinity is indicated as the major factor goveming ‘the
distribution of the species. The northern extent of their range is near Block Island,
Rhode Island, near the 20°C isotherm and the 18 meter contour. During warm years,
they can be found as far north as Massachusetts. They prefer water from 21 to 27 °C
and are rarely found in waters cooler than 18°C. Adult Spanish mackerel generally

' avoid freshwater or low salinity (less than 32 ppt) areas such as at the mouths of
rivers (USACE, 2000).

Because this is a marine species that prefers higher salinity waters than in the Project
Area, it is likely to occur only as occasional individuals within the Project Area.

Cobia (Rachycentron canadum)

Egg, larval, juvenile and adult life stages of cobia have EFH designations in the
Lower Hudson River. These large, migratory fish are found along coasts worldwide
in tropical and semitropical seas (with the exception of the eastern Pacific) and are a
highly prized sport fish. In the western Atlantic, they are found from Massachusetts
and Bermuda to Argentina, but are most common along the southern Atlantic coast
and the Gulf of Mexico. In the Gulf of Mexico, cobia migrate in the early spring
from winteﬂﬁg grounds off south Florida into the northeastern Gulf. In the fall, they
occur in waters off northwestern Florida, Alabama, Mississippi, and southeast
Louisiana. Information on the life history of cobia from the Gulf and the Atlantic
coast of the U.S. is limited (USACE, 2000).
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This southern marine fish is unlikely to occur within the Project Area because it is a
marine species that prefers higher salinity waters than in the Project Area and is more
common in southern estuarine regions.

Sand Tiger Shark (QOdontaspis taurus)

Neonate and early juvenile life stages of the sand tiger shark have EFH designations
in the Lower Hudson River. The sand tiger is a large, coastal marine species found in
tropical and warm temperate waters throughout the world and is often found in
shallow water (less than 4 meters). The sand shark has extremely limited
reproductive potential, producing only two young per litter. In North America, the
species gives birth in March and April and during the winter in the southern portion
of its range. Young sand sharks migrate northward to nursery areas of the Mid-
Atlantic Bight coastal sounds and estuaries, including: Chesapeake, Delaware, Sandy
Hook, and Narragansett Bay. Overfishing of the large aggregations associated with
mating have led to a declining population. The essential fish habitat for the young
and juvenile sand tiger sharks are the shallow coastal waters from Bamegat Inlet,
New Jersey to Cape Canaveral, Florida to the 25-meter isobath (USACE, 2000).

This species is unlikely to occur within the Project Area except as occasional
individuals.

Dusky Shark (Carcharinus obscurus)

Neonate and early juvenile life stages of the dusky shark have EFH designations in
the Lower Hudson River. The dusky shark is common in warm and temperate
continental shelf waters throughout the world and has a seasonal north and south
migration. This slow growing species matures at 17 years old, producing litters of six
to 14 pups. Dusky sharks have been reported giving birth at Bulls Bay, South
Carolina in April and May and in June and July in the Chesapeake Bay. Nursery
areas are in coastal waters. Although unlikely, this species could be in the Hudson
River estuary from April through late October. The essential fish habitat for this
young and early juvenile dusky sharks in the northern portion of its range include
shallow coastal waters, inlets, and estuaries to the 25 meter isobath from the eastern
end of Long Island, New York (at 72° W) south to Cape Lookout, North Carolina (at

34.5°N) (USACE, 2000).

This species is unlikely to occur within the Project Area except as occasional
individuals.
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Sandbar Sharks (Carcharhinus plumbeus)

Neonate and early juvenile life stages of the Sandbar shark have EFH designations in
the lower Hudson River. The Sandbar shark is found throughout the world in
subtropical and warm temperate waters, and is common to many coastal habitats. It is
bottom-dwelling and most commonly found in 20 to 55 meters of water. Sandbar
sharks produce two litters per year, with each litter consisting of one to 14 pups (nine
being the average). In the U.S., this species has its nurseries in shallow coastal waters
from Cape Canaveral, Florida, to Great Bay, Florida, as well as in the Delaware and
Chesapeake bays. Juveniles return to Delaware Bay after the winter. Juveniles have
been found as far north as Martha’s Vineyard, Massachusetts in the summer. Young
and juvenile sandbar sharks strongly prefer salinities greater than 22 ppt and
temperatures greater than 21°C. Essential fish habitat for young and early juvenile
sandbar sharks are shallow coastal areas to the 25-meter isobath from Montauk, Long
Island, New York, south to Cape Canaveral, Florida; nursery areas in shallow coastal
waters from Great Bay, New Jersey to Cape Canaveral, Florida; also shallow coastal
waters up to a depth of 50 meters on the west coast of Florida and the Florida Keys.

The sandbar shark is unlikely to occur within the Project Area because it is not within
its typical habitat range.

4.5.2 Potential Construction Impacts and Mitigation

Potential impacts to finfish from construction and installation of the Submarine Cable
will be localized, temporary, and short-term resulting from direct or indirect sediment
disturbance. The Submarine Cable will be buried using an environmentally sensitive,
low impact methodology of water powered installation called “jet plowing”, which will
help to limit the amount of sediment disturbance. A more detailed discussion of the jet
plow installation is provided in Exhibit E-3 and Exhibit 4, Section 4.4.2.

Potential construction and installation impacts to finfish will be minimized by installing
the Submarine Cable by jet plow during September through mid-November. The
NYSDOS has an established time of year restriction that prohibits in-water construction
activities during certain months of the year in order to protect overwintering striped bass.
This time period also protects other overwintering fish species such as winter flounder.
The established time of year restriction to protect overwintering striped bass precludes
installation from mid-November through mid-April. NMFS and the USACE personnel
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have both indicated a preference for installing the Cable System in the September to
November timeframe to further minimize impacts to finfish species, particularly striped
bass and winter flounder.

Fish species located within and in the vicinity of the Project Area during the Submarine
Cable installation may be exposed to short-term turbidity generated from the hydraulic jet
plow. The width of the riverbed contact from the jet plow is approximately 10 feet. The
pontoons (or skids) are each approximately 4 feet wide, and the stinger is approximately
2 feet wide. The contact area will be temporarily disturbed during the construction and
installation of the Cable System. This area of the Hudson River is naturally subject to
high suspended sediments and high turbidity, therefore, species that occur in this area
routinely experience turbid conditions. Temporary and localized turbidity associated
with the jet plow Submarine Cable installation process is expected to be at or below
background suspended sediment concentrations found in the Lower Estuary under
average estuarine circulation conditions (see Section 4.4.2). As a result, the temporary
and short-term turbidity generated during construction and installation is not expected to
have an appreciable impact on these species. Additional details on measures taken to
minimize and mitigate turbidity impacts during Project installation are discussed in
Section 4.4.2.

A brief discussion of potential impacts to representative finfish managed under the Fish
and Wildlife Coordination Act and Magnuson-Stevens Act is presented below.

Potential Impacts to Representative Fish And Wildlife Coordination Act Species
American eels may be present in the Project Area. Any American eel buried in the mud
in the area of jet plow embedment could be at risk; however, eels generally prefer to be
associated with piers and other in-water structures in saline portions of estuaries, rather
than open water or channel areas. Since the Cable System will be directionally drilled
under the pierhead line to the Upland Landfall, nearshore and inter-pier finfish habitat
will be avoided and therefore will not be adversely impacted.

Atlantic tomcod are bottom feeders and young-of-the-year of the species are likely to
occur in the Project Area in the summer and early fall. Juveniles and adults may also be
found in the Project vicinity. However, when water temperatures start to drop to about
17°C (typically around September and October), juveniles start to migrate back up the
Hudson River to spawn. Spawning occurs from mid-December through January, outside
of the proposed window for jet plowing in the Hudson River. Therefore, younger life
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stages are not expected to occur in the Project Area during jet plow installation.
Juveniles and adults could be present; however, these older life stages are mobile and
could avoid the temporary disturbance created by the jet plow.

Potential effects on bay anchovy are likely to be low since they are pelagic forage fish
that are widely dispersed, feed in the water column rather than on the bottom, and are
mobile and able to avoid the area of resuspension. In addition, spawning activities are
typically complete by early September. Therefore, jet plow installation will not interrupt
or harm these early life stages.

Cunner are a territorial fish and do not migrate to spawn. Spawning occurs from early
May to late August and therefore, jet plow installation will not interrupt or harm their
spawning events. Cunner prefer nearshore habitats and inter-pier areas. Since the Cable
System will be directionally drilled from the pierhead line to the Upland Landfall,
nearshore and inter-pier finfish habitat will not be adversely impacted.

Hpgchoker eggs and larvae have been collected within the vicinity of the Hudson River
Park Area between April and August, however, these critical life stages occur outside of
the jet plow installation window proposed within this Application. After hatching, larvae
move upriver (north of the Project Area) to overwinter; therefore, the Project will not
have any effect on hogchoker nursery/overwintering habitat. Juvenile and adult
hogchokers could be present in the Project Area during jet plow installation. Using a low
impact jet plow embedment process minimizes impacts to these species. '

Striped bass eggs and larvae will occur well upriver of the Project Area and these life
stages should be unaffected by the proposed activity. However, the Lower Hudson River
off of Manhattan serves as important overwintering habitat for the young-of-year,
yearling and to some extent, older fish. Since jet plow installation of the Submarine
Cable in the Hudson River avoids the overwintering time of year restriction of mid-
November to mid-April, impacts to these species have been minimized. The life stages
of striped bass that could occur along the Submarine Cable Route during jet plow
installation (older striped bass and potentially juveniles) are extremely mobile and
pelagic, and can avoid the temporary disturbance created by the jet plow. These older
fish are generally piscivorous feeding on species such as bay anchovy, menhaden and
silversides, and would therefore move, and likely be unaffected by a temporary
disturbance of benthic habitat along the Submarine Cable Route.

Copyright © ESS, Inc., 2001
J:\p221\p221-005articlevii\final\exhitbit4.0




Cross Hudson Project — Article VII Application
October 2001 Page 4-57

Weakfish eggs may occur within the Project Area; however, the spawning season ends in
mid-July before jet plow installation activities commence. Larvae and young-of-year fish
could also occur in the Project Area from early spring to early fall; therefore, they are
unlikely to be present during jet plow installation. Weakfish overwinter offshore, and
move into the estuaries in the spring and summer, and then move offshore in the late fall
and early winter. Thereforé, it is unlikely that the Project will have significant impacts to
this species since jet plow installation is planned from September to mid-November, a
period of time after the offshore migration commences.

White perch yearlings and older fish could be found using the nearshore portions in the
vicinity of the proposed Submarine Cable Route during winter months, but would not be
generally found during other seasons. White perch are more abundant in all life stages
upriver, north of Yonkers. Because the Project is located South of Yonkers and cable
embedment work will occur in the early fall, no impacts to white perch are expected to
occur from Project activities.

Potential Impact to EFH Species .
Because flounders are demersal and feed on benthos, both their habitat and that of their

food could be affected by the Project activity. All life stages of winter flounder can occur
within the Project Area, with all but eggs likely to occur in substantial numbers.
Windowpane flounder juveniles and possibly adults would be expected to occur in the
Project Area, but in much lower numbers than in higher salinity waters. Summer
flounder eggs and larvae would not be expected to occur along the route. Juveniles and
adults would also not be expected to inhabit the Project Area in winter and spring but
could be expected in summer. Jet plow installation activities will be conducted outside of
peak spawning periods to minimize impacts to these species. Impacts to juvenile and
adult life stages of these species are minimized by using a low impact jet plow
embedment process and by using horizontal directional drill techniques to avoid impacts
to nearshore habitat.

Most of the other species subject to regulation under the Magnuson-Stevens Act and
discussed earlier either are not expected to occur in the vicinity of the Project Area in
substantial numbers, or should not occur at all because habitat conditions are not suitable.
Furthermore, these species generally are coastwide stocks, so the fraction of each
population that may inhabit the Project Area would be extremely small. These species
include pollock, red hake, Atlantic herring, Atlantic butterfish, Atlantic mackerel, king
mackerel, Spanish mackerel, cobia, sand tiger shark, dusky shark and sandbar shark.
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Bluefish, while not likely to occur in winter or spring, may occur in summer. However,
bluefish are extremely mobile and piscivorous. They are likely to be unaffected by a
temporary disturbance of benthic habitat along the Submarine Cable Route. Scup is a
summer transient and black sea bass can be found in the area in summer and fall, but is
generally oriented towards structure and therefore would be less affected by activities
occurring within the channel area. In addition, the Cable System will be directionally
drilled from the pierhead line to the Transition Station, avoiding nearshore and inter-pier
finfish habitat.

Summary of Potential Construction Impacts to Finfish

In summary, fish located within and in the vicinity of the Submarine Cable Route during
installation may be exposed to limited, short-term turbidity generated from the jet plow.
Most of the finfish species in this area routinely experience turbid conditions from natural
conditions (see Section 4.4). Therefore, turbidity and sediment resuspension during
installation is not expected to have an appreciable impact on these species. Further, jet
plow installation is proposed to take place during September through mid-November,
avoiding the time of year when sensitive life stages (spawning adults, eggs, and larvae)
for the majority of species are most prevalent. Juvenile and adult life stages that will
occur in greater abundance during Project activities are mobile and can avoid the
installation equipment and areas temporarily affected by increased suspended sediments
and turbidity.

In addition, the finfish species that utilize the nearshore areas and the inter-pier areas will
not be adversely affected since the Project will be utilizing horizontal directional drilling
techniques to install the Cable System from the pierhead line to the Transition Station in
New York. This disturbance represents a minimal impact to available finfish habitat in
the Lower Hudson River, and therefore, will not have an appreciable impact on finfish
species.

As discussed in Section 4.4.2, the horizontal directional drilling construction process will
involve the use of bentonite drilling fluids in a mineral water slurry, consisting of water
(approximately 96%) and an inorganic bentonite clay (approximately 4%). The
directional drilling operation will be designed to include a drilling fluid fracture or
overburden breakout monitoring program to minimize the potential of drilling fluid
breakout into tidal waters of the Hudson River. In addition, the Project will use
appropriate bentonite drilling fluids, which will gel or coagulate upon contact with saline

or brackish water. In the unlikely event of a drilling fluid release, the bentonite fluid
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| . density and composition will cause it to remain as a cohesive mass on the riverbed in a
localized slurry pile similar to the consistency of gelatin. This cohesive mass can be

quickly cleaned up and removed by divers and appropriate diver-operated vacuum
| equipment; thereby minimizing any long-term impacts to finfish habitat. Please refer to
: Section 4.4.2 for additional details.

4.5.3 Potential Operational Impacts

Once installed, the Submarine Cable will have no adverse impact to fish resources during
operation. The buried Cable System does not create a physical barrier that could interfere
with fish migration or use of existing habitats or nursery areas.

As described in Exhibit E-1, Electrical Systems Description, the Cable System will be a

Self-Contained Fluid Filled (SCFF) cable system. The proposed SCFF Cable System

!_ will use a low viscosity cable insulating fluid under constant pressure to serve as a

. thermal insulator for this high voltage cable. The cable fluid consists of a low viscosity

. blend of predominantly CII/CIZ linear alkyl benzenes that are noncorrosive and readily

biodegradable. Linear alkylbenzenes have a low degree of acute toxicity to most aquatic

i ‘ species, with no effects seen at its water solubility limit for most water column and

l sediment-dwelling aquatic species. Linear alkylbenzenes show a low potential to

‘ accumulate in fish. While high bioconcentration factors (BCFs) can be estimated from
I

linear alkylbenzenes' physical properties, measured BCFs are low, due to rapid
metabolism by many fish species. This indicates a low level of concern for accumulation
in the aquatic food chain and resultant exposure to fish-consuming organisms or humans
in the unlikely event of external damage or breakage.

- As further described in Exhibit E-1, the Submarine Cable will be buried below the
' present river bottom a minimum of 10-feet in areas outside the limits of the Federal
: Navigation Channel and a minimum of 15-feet within the limits of the Federal
Navigation Channel. Not only do those burial criteria meet or exceed USACE-NYD
guidance for burial of pipelines or cables in the Hudson River, they also effectively
eliminate potential mechanical damage or failure by anchor penetration. In the unlikely
event of a cable severance at a remote distance from the feeding location, fluid flow will
| be reduced to the minimum value by intervention of the Fluid Flow Limiting Valves
(FLVs). Therefore, all reasonable and prudent submarine cable design, installation, and
I operational measures have been incorporated into the proposed Cable System design to
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' ensure high reliability for service and avoidance or minimization of potential mechanical
damage for environmental protection (see Exhibit E-1 for complete description).

No anticipated adverse effects on marine or aquatic life are expected from EMF or
magnetic fields generated by the Cable System. Refer to Section 4.13 for more details.

4.6 Benthos and Shellfish

This section describes the benthic organisms and shellfish resources and habitats associated
with the Submarine Cable Route and the New York Landfall. Information included in this
section is based on literature review, existing published sources, and agency consultation.
Potential impacts to benthic organisms and shellfish and their habitats that may occur from
construction, operation, and maintenance of the Project are identified and assessed.
Mitigation is not proposed since the anticipated impacts to the benthos are expected to be
minimal and recovery to pre-disturbance conditions will occur rapidly as organisms from
adjacent- undisturbed areas re-colonize the disturbed areas along the narrow path of the
Submarine Cable Route.

’ 4.6.1 Existing Conditions

Benthos

Existing and current information pertaining to benthic organisms (or benthos) within the
Lower Hudson River (defined as the portion of the river from the Battery (RM 0) at the
southern tip of Manhattan north to Stony Point (RM 44) at the northern end of
Haverstraw Bay), is somewhat limited, however, two key data sources were located for
sites in the immediate vicinity of the proposed Submarine Cable Route. Benthos data
collected in the Lower Hudson River in August of 1993 and August of 1994 were
available from the Regional Environmental Monitoring and Assessment Program (R-
EMAP) and from the U.S. EPA R-EMAP web site (U.S. EPA, 1998;). An update of this
data set is reported to be currently in progress (Adams 2001, pers. comm.); however, the
report is not anticipated to be available until December, 2001. Additional site-specific’
information was also available from the Hudson River Park Environmental Impact
Statement (EIS), a Project located in the same area as the proposed Submarine Cable
Route (AKRF et al., 1998).
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The literature available is sufficient for assessing the magnitude and nature of potential
impacts associated with the Project because the data are relatively recent and, more
importantly, the available data are consistent with what has been found by many other
researchers working in other urban estuaries in the U.S. (AKRF et al., 1998). In general,
the benthos of the Lower Hudson River has been found to be relatively diverse with the
number of taxa being found at a single location ranging between 21 (EA Engineering,
1990) and 80 taxa (EEA, 1988). A taxon is defined as a group or category, at any level,
(e.g. Order, Genus, Species), in a system for classifying plants or animals. Taxonomic
richness is defined as the number of different taxa that exist within a given area or
community. Taxonomic richness is believed to be an important measure of the quality of
a benthic site, because generally, it decreases with decreasing water and/or habitat quality
(Resh and Grodhaus, 1983).

Faunal density is the number of individuals found per unit area. In most benthic studies
faunal density is the measure of the abundance of invertebrates within a square meter of
bottom area. Faunal density is an important indication of external impacts on a site
because, under certain stresses, the density of standing crops (numbers or biomass) of
benthic organisms may increase or decrease according to the type of stress and the
tolerance of the study species (Resh and Grodhaus, 1983). Research has revealed that the
mean benthic organism density in the Lower Hudson River ranged widely from as few as
1,700 organisms/m’ to up to 76,140 organisms/m’ (EEA, 1988). This variability is
attributable to the range of environmental conditions present at the various sampling
locations including: substrate grain size, organic content of substrate, water depth, water
velocity, salinity, etc.

Percent dominant taxa is defined as the ratio of individuals in numerically dominant taxa
to the total number of individuals. Percent dominant taxa is an important indication of
external impacts on a site, as a community dominated by relatively few species would
indicate environmental stress (Plafkin et al., 1989) and a high percent contribution by a
single taxon generally indicates community imbalance (Bode, 1988). In the studies
reviewed, the total diversity of organisms present was found to be high, however, the
majority (>80%) of individuals collected in the EEA study were from four taxonomic
groups: oligochaete worms, a spionid polychaete (Streblospio benedicti), the soft shell
clam (Mya arenaria), and the isopod (Edotea triloba) (EEA, 1988). Similar results were
obtained by the R-EMAP investigation; however, the dominant taxa were found to be
somewhat different. . benedicti was the most dominant taxa (>35%) identified from
samples collected in August of 1993, with a capitellid polychaete (Mediomastus
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ambiseta) being the second most dominant organism representing more than 16% of the
individuals collected per sample (U.S. EPA, 1998). In 1994, the benthic community of
the Lower Hudson River was found to be comprised predominantly of S. benedicti,
oligochaetes, a second spionid polychaete (Polydora cornuta) and the polychaete
Sabellaria vulgaris (U.S. EPA, 1998). These shifts in community composition are not
surprising since there is natural variability in most benthic communities, and such
communities are constantly exposed to a combination of physical and biological factors
resulting in a high degree of environmental variability (Zajac, 1998). However, the
dominance by relatively few taxa indicates the benthic community is imbalanced and
therefore of lower quality.

Of the various organisms found to be dominant in the Lower Hudson River, S. benedicti,
P. cornuta, M. ambiseta and the oligochaetes are all reported to be pollution-indicative
taxa (USEPA, 1998). The R-EMAP data collected did not include any of the taxa listed
to be pollution-sensitive by USEPA, while the review by AKRF et al. (1998) found only
one such species at very low abundance, both supporting the conclusion that the benthic
community of the Lower Hudson River is of relatively low quality and indicative of
environmentally stressed conditions.

The literature review and agency consultation conducted in support of this Project
revealed that there is a lack of current data, particularly for certain areas along the
Submarine Cable Route. Consequently, site-specific data will be collected during a
geotechnical field program. This information will be collected in such a manner as to
provide information on benthic community composition and abundance for up to 24
locations along the proposed Submarine Cable Route. Analysis of these data will be
comparable to methods outlined in the U.S. EPA document “Estuarine and Coastal
Marine Waters: Bioassessment and Biocriteria Technical Guidance” (USEPA, 2000).

Shellfish

Shellfish species are abundant in the Lower Hudson River. However, the waters are not
certified for human consumption of shellfish. The northern quahog (Mercenaria
mercenaria), soft clam (Mya arenaria), and eastern oyster (Crassostrea virginica) can be
found in the Lower Hudson River. The predominant crustaceans found in this area are
grass shrimp (Palaemonetes spp.), sand shrimp (Crangon septemspinosa), and blue crab
(Callinectes sapidus) (USFWS, 1997).
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Initial research indicates that the portion of the Hudson River in the Project Area does not
contain significant shellfish populations. According to NMFS (Ludwig, 2001 pers.
comm.), there is an ephemeral population of soft shell clams in the Project Area, but no
significant shellfish resources.

4.6.2 Potential Impacts and Mitigation

Impacts from Installation and Operation

Cable System installation methods are described in Exhibit E-3. Sediment transport
potential is detailed in Section 4.4. Potential impacts to benthic fauna from installation
activities will be localized, temporary and short-term resulting primarily from direct
sediment disturbance. Sediment disturbance can affect the benthic community by either
physical disruption of the river bottom and its associated benthic community or by
suspending sediments within the water column which settle to bury benthic organisms or
result in turbidity problems greater than what would typically occur in the river system.
Suspended sediment concentrations in the near-bottom waters are reported to be on the
order of 5,000 mg/1 in the Project Area as a result of tidal resuspension. Consequently,
the benthos in the Project Area are accustomed to substantial amounts of suspended
sediment and therefore should not be substantially impacted.

Sediment disturbance will be limited to the maximum extent practicable via use of a
hydraulic jet plow. The hydraulic jet plow minimizes the width of sediments that will
need to be disrupted in order to properly bury the Cable System and minimizes sediment
re-suspension since the sediment is not removed from the riverbed, but is instead
fluidized to permit the Cable System to pass through. Fluidized sediments are contained
largely within the confines of the trench wall, although some sediment is expected to
settle quickly in areas immediately flanking the trench, depending upon the sediment
grain-size, composition, and hydraulic jetting forces imposed.

In addition to the use of the jet plow technology, sediment disturbance in nearshore areas
will be substantially reduced or even eliminated since HDD (Horizontal Directional Drill)
methodologies will be employed. For the most part, riverine surface sediments are not
disrupted by HDD methodologies, consequently, this approach will reduce or eliminate
impacts to most nearshore resources, including the benthic community.
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Given the limited nature of the sediment disturbance and the rapid nature of sediment
dispersion that is likely to occur in the relatively fast currents, the risk of organisms
becoming buried is unlikely except in the directly disturbed areas.

Although some mortality of benthic organisms is expected along the Submarine Cable
Route itself, such impacts will be limited to the jet plowed areas, which will be confined
to the offshore areas. Most benthic organisms reported to be in the vicinity of the
Submarine Cable Route can tolerate moderate sediment disturbances and depositional
events.

Any benthic organisms displaced as a result of Cable System installation will be replaced
by rapid re-colonization of the area by the benthic community located in adjacent
undisturbed areas. Definitive quantification of benthic invertebrate mortality is not
possible; however, even with complete mortality, the limited nature of the disturbance
will enable re-colonization from adjacent undisturbed areas. There is a basic ecological
principle that uncolonized "empty" areas will be initially colonized by a wide variety of
species (Hynes, 1970; Rosenberg and Resh, 1993)., Early recolonizers typically include a
variety of polychaetes and oligochaetes with intermediate colonizing groups such as
tubicuolus worms recolonizing secondary to the pioneering species (Rhoads et al., 1978).
If present, bivalves such as mussels and clams recolonize in the Jate successional stage
and are considered to be an equilibrium infaunal community (Rhoads et al., 1978).
Eventually competition for preferred habitat and resources begins to elevate densities of
certain species at the expense of lesser competitors (Hynes, 1970).

As discussed above, it is widely recognized that benthic invertebrates are able to
opportunistically invade unoccupied areas after disturbance (Hynes, 1970; Rosenberg and
Resh, 1993; Rhoads et al., 1978; Howes et al., 1997). Due to the limited width of direct
impact anticipated during installation activities, mobile invertebrates (such as amphipods,
polychaetes, oligochaetes, etc.) living in adjacent undisturbed areas do not have far to
move into the previously disturbed area. They are considered “pioneer” species, and are
expected to be the earliest colonizers of the disturbed areas. In addition, many benthic
invertebrates with relatively short life cycles disperse through reproduction; e.g., bivalves
such as mussels and clams, will recolonize during the first spawning season as veligers
floating into the area from existing stocks. For these reasons, the limited area of direct
disturbance is unlikely to result in anything more than a temporary impact to the benthic
community.
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Equilibrium of benthic communities after similar disturbances is generally achieved
within less than one year. Therefore, no specific mitigation actions are proposed.

Benthic organisms in the direct path of the Submarine Cable Route and in areas
downstream of the route may be exposed to short-term turbidity generated from the jet
plow embedment during installation. However, the benthic fauna present along the

~ Submarine Cable Route, the majority of which are expected to be polychaete worms, are

considered moderately to highly mobile. These organisms are less sensitive to sediment
disturbances and burial, because they are able to relocate and burrow up through
overlying sediment. In addition, the benthic community in sediments along the
Submarine Cable Route is considered to have a relatively high level of pollution
tolerance. The dominance of the community by several pollution tolerant organisms
(particularly the polychaete taxa Streblospio benedicti, oligochaetes and various capitella
species) supports this finding (Lowe and Thompson 1997, Gallagher and Keay, 1998).
As such, minor and temporary disruptions in the chemical and physical nature of habitat
for these communities are unlikely to result in long-term impacts.

The buried Cable System will not create a physical barrier that could interfere with
benthic organism migration or use of existing habitats or nursery areas.

As described in Exhibit E-1, Electrical Systems Description, the Cable System will be a
Self-Contained Fluid Filled (SCFF) cable system. The proposed SCFF cable system will
use a low viscosity cable fluid (T3788) under constant pressure to serve as a thermal
insulator for this high voltage cable. The cable fluid consists of a low viscosity blend of
predominantly CII/CIZ linear alkyl benzenes that are noncorrosive and readily
biodegradable. Linear alkylbenzenes have a low degree of acute toxicity to most aquatic
species, with no effects seen at its water solubility limit for most water column and
sediment-dwelling aquatic species.

As further described in Exhibit E-1, the submarine cable component will be buried below
the present river bottom a minimum of 10-feet in areas outside the limits of the Federal
Navigation Channel and a minimum of 15-feet within the limits of the Federal
Navigation Channel. Not only do those burial criteria meet or exceed USACE-NYD
guidance for burial of pipelines or cables in the Hudson River, they also effectively
eliminate potential mechanical damage or failure by anchor penetration. In the unlikely
event of a cable severance at a remote distance from the feeding location, fluid flow will
be reduced to the minimum value by intervention of the Fluid Flow Limiting Valves
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(FLVs). Cable insulating system pressure and volume measurements will be monitored
and communicated to a manned facility. Therefore, all reasonable and prudent submarine
cable design, installation, and operational measures have been incorporated into the
proposed Cable System design to ensure high reliability for service and avoidance or
minimization of potential mechanical damage for environmental protection (see Exhibit
E-1 for complete description).

No anticipated adverse effects on marine or aquatic life are expected from EMF or
magnetic fields generated by the Cable System. Refer to Section 4.13 for more details.

4.7 Freshwater and Tidal Wetland Resources

This section describes the freshwater and tidal wetland resources associated with the Project
Area. Information included in this section is based on existing published sources, and agency
consultation. Potential impacts to freshwater and tidal wetland resources, as well as
floodplains, that may occur from construction, operation, and maintenance of the Project are
identified and assessed. Mitigation that will be implemented to reduce the likelihood and
effect of any potential impacts'is also presented.

State regulations pertaining to wetland resources include 6 New York State Code of Rules
and Regulations (NYCRR) Part 663 (Freshwater Wetlands Permit Requirements) and Part
661 (Tidal Wetlands Land Use Regulations), pursuant to Environmental Conservation Law
Articles 24 and 25, respectively. In addition, wetlands are regulated by the USACE (33 CFR
320-330) pursuant to Section 404 of the Clean Water Act.

4,7.1 Existing Conditions

A review of available map resources was conducted to assess the presence of “Waters of
the United States,” including tidal and freshwater wetlands, at and along the proposed
New York Landfall, Submarine Cable Route, Transition Station, and Upland Cable
Route. The following maps and resources showing wetlands and other waters of the
United States were reviewed:

e United States Fish and Wildlife Service (USFWS) National Wetland Inventory Map
(Central Park Quadrangle, 1980);

e New York State Department of Environmental Conservation (NYSDEC) Freshwater
Wetland Map (New York County, Central Park Quadrangle, 1988);

e NYSDEC Tidal Wetlands Map (Map 1:584-512, undated);
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Flood Emergency Management Agency (FEMA) Flood Insurance Rate Map (Panel
Numbers 360497 0031B and 0030B, dated 1983); and

available aerial photography.

4.7.1.1 Wetland Reviews

The proposed Cable System traverses the Hudson River, a navigable waterbody, and
makes landfall in New York City, New York. A review of mapping and aerial
photography indicate that the New York Landfall, Transition Station, and Upland
Cable.Route are located on fully developed portions of Manhattan Island (Project
Area Map, Figure 2-1 & 2-4). The Submarine Cable will make landfall in Manhattan
at an existing ship berth, and traverse the West Side Highway to the proposed
Transition Station, which is fully paved with buildings and a parking lot. The Cable
System will then travel south to the ConEd W 49™ Street Substation. No wetlands or
other waterbodies are located in the Upland Cable Route in New York.

4.7.1.2 Tidal Wetlands

The proposed Submarine Cable is to be located within the Hudson River, a navigable
waterbody. This stretch of the Hudson River is classified as an estuarine subtidal
open water body with a subtidal regime (EIOWL) (refer to National Wetland
Inventory, Figure 4-11). The area immediately adjacent to the New York Landfall is
mapped as a littoral zone by the NYSDEC (refer to NYSDEC Tidal Wetlands Map
No. 584-512, Figure 4-12). Note that this figure shows that no tidal wetlands other
than the littoral zone are mapped at the New York Landfall location. The littoral zone
is defined as land under tidal water which is less than six feet deep at mean low water.
The New York Landfall area is known to be modified by bulkheads and is greater
than 40 feet deep, to allow for ships to berth; therefore, based on site specific data,
this area would not qualify as a littoral zone. Review of aerial photography indicates
that this area is fully developed and no aquatic vegetation is evident in this area.

4.7.1.3 Freshwater Wetlands

The New York Landfall site is mapped as an upland area in the National Wetland
Inventory. The NYSDEC maps and regulates both tidal wetlands and freshwater
wetlands greater than 12.4 acres in size. A review of the NYSDEC Freshwater
Wetlands Map (New York County, Map 2 of 4, 1988) indicates that no freshwater
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. wetlands regulated by the NYSDEC are mapped in New York County, including the
vicinity of the New York Landfall (Figure 4-13).

4.,7.1.4 Floodplains

FEMA Flood Insurance Rate Maps (Panel Numbers 360497 0030B and 0031B—both
Effective Date November 16, 1983) were reviewed to determine the location of the
100-year floodplain in the vicinity of the Project. The maps (see Figure 4-14) show
that the Cable System will traverse an area mapped as Zone A5 (area of 100 year
flood) located within the Hudson River, between the existing piers, and extending
onto West Side Highway for approximately 75 feet. The base flood elevation for this
area has been determined to be Elevation 10. The Cable System then traverses an
area mapped as Zone B (area between limits of 100 and 500 year flood zone) for
approximately 35 feet. The remainder of the Cable System and the ConEd W 49
Street Substation is located in Zone C (area of minimal flooding).

4.7.2 Potential Impacts and Mitigation

. Construction and operation of the Project will not cause any permanent impacts to
wetlands or other waters of the U.S. in New York. Temporary impacts to waters of the
U.S. will be limited to the Hudson River, a navigable waterway. Impacts to freshwater or
tidal wetlands are avoided entirely. Potential temporary impacts to the Hudson River and
associated avoidance, minimization and mitigation are discussed in Section 4.4 of this
application. Work within the Hudson River, a navigable waterway, will require Section
404 Permit from the USACE (33 CFR 320-330) (See Exhibit 8).

The Cable System traverses an area mapped within the 100-year floodplain. However;
the below ground Transition Station is located outside the 100-year floodplain. The
Upland Cable Route is fully developed and paved, and all work within the ﬂoodplain will
be conducted such that no significant alteration in existing grades will occur. No flood
volume displacement will occur as part of the cable construction. Therefore, no impacts
to the floodplain are expected from the construction and operation of the Project.

4.8 Wildlife and Protected Species

This section describes the wildlife and habitats associated with the upland Project Area.

. Information included in this section is based on existing published sources, literature review,
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review of aerial photography to assess wildlife habitat, and agency consultation. Potential
impacts to wildlife and their habitats that may occur from construction, operation, and
maintenance of the Project are identified and assessed. Because the assessment concludes
that there will be no significant impact to upland wildlife, no mitigation measures are
necessary.

4.8.1 Existing Conditions

In general, the Cable System makes landfall in a fully developed portion of New York
City. The shoreline at the New York Landfall consists of bulkheads constructed along
the eastern shore of the Hudson River. These developed upland areas have very limited
wildlife habitat. In-water habitat and aquatic resources are discussed in Sections 4.5, 4.6,
4.7, and 4.9 of this Exhibit.

Manhattan is listed as a potential habitat for the peregrine falcon (Falco peregrinus), a
New York State Endangered Species, which is known to nest in urban areas, including
buildings and bridges (USFWS letter dated May 25, 2001). The exact location of the
species is not included in this document, as it is considered sensitive informationlby the
NYSDEC. However, the two buildings listed as potential peregrine falcon habitat are
located on 120™ street and on Wall Street and Nassau Avenue, which are not in or
adjacent to the Project Area. No other state threatened or endangered species are known
to occur in the area. In addition, NYSDEC indicated that the Project Area is not within
or adjacent to a NYS Wildlife Management Area.

According to the United States Fish and Wildlife Service (USFWS) New York Field
Office, except for a few occasional transient individuals, no Federally listed or proposed
endangered or threatened species under its jurisdiction are known to occur within the
Project Area (USFWS letter dated June 12, 2001). In addition, the New York Field
Office of the USFWS indicated that no habitat within the Project Area is currently
designated or proposed as “critical habitat” in accordance with the Endangered Species
Act (ESA). The USFWS New Jersey Field Office stated in its letter dated May 11, 2001,
that except for an occasional transient bald eagle, no federally listed or proposed
endangered or threatened flora or fauna under their jurisdiction are known to occur within
the vicinity of the Project Area.

The stretch of the Hudson River within the Project Area is utilized by a significant

concentration of wintering waterfowl, especially canvasback (4ythya valisneria) with
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' lesser numbers of scaup (Athya species), mergansers (Mergus species), mallard (4dnas
platyrhynchos) and Canada Goose (Branta canadensis). Bald eagles (Haliaeetus
" leucocephalus) have recently been observed overwintering along the lower Hudson reach
(USFWS 1997; NYDOS, 1992). However, the highly utilized Federal Navigation
Channel in the vicinity of the New York Landfall would provide limited habitat to most
species, particularly the Bald Eagle, which is not listed in the vicinity of the Project.

Urban wildlife typically found in developed areas may utilize parts of the New York
Landfall and Upland Cable Route. These species may include rock dove (Columba
fasciata), gray squirrel (Sciurus carolinensis), Norway rat (Rattus norvegicus), house
mouse (Mus musculus) and various insects. Transient species, including migratory birds,
may occasionally be found in the area.

4.8.2 Potential Impacts and Mitigation

Impacts to wildlife from installation and operation of the Project will be insignificant, as
all of the upland portion of the Cable System in New York will be located in a developed
urban area. No peregrine falcon nests or habitats are listed in the vicinity of the New
' York Landfall. Other species that may inhabit the area are adapted to urban
environments and are found abundantly in the area. These species are expected to
continue to utilize areas adjacent to the Project during construction. Wintering waterfowl
utilizing the river corridor would continue to do so without major interruption, as they are
acclimated to the frequent navigational traffic and/or construction activities in the area.

4.9 Protected Aguatic Species and Habitats

This section describes the protected species and habitats associated with the Project Area.
Information included in this section is based on existing published sources, literature review,
and agency consultation. Potential impacts to protected species and their habitats that may
occur from construction, operation, and maintenance of the Project are identified and
assessed. Because the assessment concludes that there will be no significant impact to
aquatic protected species, no mitigation measures are necessary.

4,9.1 Existing Conditions

The New York State Department of State Coastal Management Program has designated
the lower Hudson River as a Significant Coastal Fish and Wildlife Habitat. The
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. Submarine Cable Route extends from Hudson River mile 4.5 to 8.5, and is within this
designated habitat area. The fundamental purpose of the Significant Coastal Habitats
Program is to preserve the viability of the designated habitats. A habitat is considered
significant if it is essential to the survival of a large portion of a particular fish or wildlife
population; supports a population of species which are endangered, threatened, or of
special concern; supports a population having significant commercial, recreational, or
educational value; and exemplifies a habitat type which is not commonly found within
the state or in the coastal region. Land and water uses in a Significant Coastal Fish and
Wildlife Habitat must not be destroyed or significantly impaired as a habitat (NYSDOS
1992). One of the primary reasons this area is considered a significant habitat is due to
the presence of overwintering striped bass. Please refer to Section 4.5.2 for a more
detailed discussion of potential impacts on striped bass.

According to NMFS, the following endangered or threatened marine species under its
jurisdiction may be present in the Project Area: shortnose sturgeon (Acipenser
brevirostrum), loggerhead turtles (Caretta caretta), green turtles (Chelonia mydas),
kemp’s ridley turtles (Lepidochelys kempii), and leatherback turtles (Dermochelys
coriacea). In addition, several whale species may occur in the lower Hudson River and

‘ could be present as transient individuals in the more southerly portion of the Project
Area. The species and habitats associated with the shortnose sturgeon and marine turtles
are described in more detail below.

4.9.1.1 Shortnose Sturgeon

The shortnose sturgeon (Acipenser brevirostrum), a long-lived, late-maturing fish,
! ' was listed as endangered on the original U.S. Endangered Species List in 1967. It is
also a State-listed endangered species. The shortnose sturgeon is an anadromous fish
(migrating from salt water to spawn in freshwater) that can be found throughoﬁt the
Hudson River system. Trends in relative abundance data indicate that shortnose
sturgeon numbers have increased substantially in the Hudson River (Bain, 1996):

According to the NYSDEC, the shortnose sturgeon is found in the Hudson River only
' from the southern tip of Manhattan (River Mile (RM) 0) upriver to the Federal Dam
at Troy (RM 152) (NYSDEC, 2001d). Shortnose sturgeon are bottom feeders, with a
diet consisting of benthic insects, crustaceans, mollusks, and annelids (USFWS,
1997). They use their barbells to locate food and their expandable mouths to create

‘ suction to vacuum food into their mouths.
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Throughout its entire life cycle, the shortnose sturgeon remains primarily in deep
river channels. They prefer colder, deeper nontidal waters with strong currents.
Shortnose sturgeon spawning appears to be a non-annual event, with females
spawning every 3 to 5 years and males spawning every other year. Spawning occurs
in the upper Hudson River estuary between RM 124 and 152 during April and May
(peak late April to early May). The main shortnose sturgeon spawning grounds are
located between Coeymans and Troy (RM 124-153). After spawning, adults move
downriver to feed and disperse over the tidal portion of the Hudson estuary, primarily
south of Kingston (RM 92) (EA EST, 1995), but north of the Tappan Zee Bridge (RM
27).

Shortnose sturgeon eggs are demersal and adhesive and hatch in approximately 13
days. The newly hatched fry are poor swimmers and drift with the currents along the
bottom. As they grow and mature, the fish move downriver into the most brackish
waters of the lower Hudson (NYSDEC, 2001d).

Juvenile shortnose sturgeon inhabit a large portion of the tidal Hudson River.
Sturgeon larvae and early juveniles in the Hudson estuary tend to be concentrated
from RM 119 (Catskill/Athens region) to RM 150 (Albany/Troy region) (EA EST,
1995). In the summer, juveniles tend to be found in the shallow, freshwater zone near
Poughkeepsie.  Yearlings grow rapidly and move downriver to the Croton-
Haverstraw region (RM 38) by fall and early winter (Dovel et al. 1992; Geoghegan et
al. 1992).

As fall and winter approach, adults concentrate or overwinter in the Kingston region
between RM 85 and 93 (Dovel et al., 1992; Geoghegan et al., 1992), especially near
Esopus Meadows (RM 87). Pre-spawning adults usually overwinter in these regions
between October and March. Non-spawning adults may inhabit another winter
concentration area located near Croton Point (RM 34) (EA EST, 1995).

Shortnose sturgeon are only expected to use the portion of the River within the
Project Area while migrating to or from their preferred spawning, nursery, and
overwintering areas upriver. Adults could possibly pass through the Project Area in
May while they disperse downriver after spawning. Some adults or juveniles could
pass through again in October as they head upriver to overwintering areas north of the
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Project Area. Individuals passing through the Project Area would be expected to use
the deeper channel.

4.9.1.2 Marine Turtles

Four State- and Federally-listed sea turtle species have the potential to occur within
the Project Area but only as transient species. All four species of turtles are oceanic
summer visitors that utilize the coastal waters, particularly Long Island Sound and
Peconic and Southern Bays. They do not nest in the New York City area or use the
lower Hudson River at any other times of the year.

Loggerhead sea turtles (Caretta caretta) are a State- and Federally-listed threatened
species and are the most abundant sea turtles occurring in U.S. waters. They have
been found to be concentrated south of New Jersey in the continental shelf waters in
the spring and fall (USFWS, 2001). Their preferred habitat includes estuaries, coastal
streams, and salt marshes within warm waters on the continental shelves and areas
among islands (NYSDEC, 2000b). Loggerheads arrive in the New York Bight as
early as May and leave around October, and juveniles are found in coastal bays and
Long Island Sound. In coastal waters spider crabs are their dominant food item,
however, they will feed on horseshoe, green, blue and lady crabs (USFWS, 2001).

Green sea turtles (Chelonia mydas) are State- and Federally-listed threatened species
and are widely distributed around the world. They prefer to inhabit shallow waters
such as shoals and lagoons in order to congregate near their food source, plants living
just below the surface of the water, or submerged aquatic vegetation such as Ulva and
Codium spp. Green sea turtles are found in the Bight area from June through October
(USFWS, 2001; USFWS, 1997). Individual green sea turtles occasionally become
stranded on or near the shores of New York. Most occurrences of the green sea turtle
are in Long Island waters (NYSDEC, 2000c). Nesting occurs in subtropical and
tropical waters.

Leatherback sea turtles (Dermochelys coriacea) are a Federally- listed endangered sea
turtle and are the world's largest living sea turtle. The leatherback is a common
species in the waters of the Bight and Long Island Sound area from May through
November. Adult and large juveniles are both found feeding in the near coastal areas,
but rarely in the bays or lagoons. They travel to feed on various soft-bodied

invertebrates such as ctenophores and jellyfish (USFWS, 2001). Nesting sites include
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. coarse sand beaches adjacent to deep waters at St. Croix, Vieques and Culebra
Islands, and the mid-Atlantic coast of Florida.

Atlantic (Kemp's) ridley sea turtles (Lepidochelys kempii) are a federally-listed
endangered sea turtle. They are considered the smallest and the most endangered of
' the sea turtles. They are the second most abundant endangered sea turtle found in the
New York Bight area. Individuals, usually two- to five-year-old juveniles, are
commonly found in the eastern part of the New York Bight from June to October
_ feeding on spider and green crabs. A large proportion of the surviving population of
i Atlantic ridleys use the Bight annually in their development cycle, and the region is
| of considerable importance to the survival and recovery of this species. It appears
! that the Atlantic ridley use New York, the Bight area, as a one-time juvenile
| development/feeding area, not returning as adults (USFWS, 2001).

4.9.2 Potential Impacts and Mitigation

Shortnose Sturgeon

. The Project should have no significant adverse impacts to shortnose sturgeon. The

shortnose sturgeon are transient species moving upstream of the Project Area to spawn in

April through May. Shortnose sturgeon spawn, develop, and overwinter well upriver in

the Hudson, and prefer colder, deeper waters. Any fish that would pass through the lower
I River would be expected to use the deeper channel areas, and could be exposed to Project
activities. However, there are only two short time periods in which shortnose sturgeon
are likely to migrate through the Project Area. Adults could possibly pass though the
Project Area in May while they disperse downriver after spawning, outside of the
proposed jet plow installation timeframe. Some adults or juveniles could pass through
again in October as they head upriver to overwintering areas north of the Project Area.
Therefore, the only time that shortnose sturgeon are likely to pass through the Project
Area during jet plow installation is during the October timeframe.

In addition, shortnose sturgeon were not collected in any of the 134 trawls taken in the

interpier and deeper waters directly adjacent to the Hudson River Park Site during the

1983-1984 Westway study. Out of the 1,000+ trawls taken in that study, only one

shortnose sturgeon was collected, in the deep water habitat in the Peekskill-Haverstraw

section of the River. Long-term Hudson River monitoring data, collected by the New

York utilities and others since the 1970’s, have also indicated shortnose sturgeon inhabit
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deep water habitats, and occur in greatest abundance north of the Tappen Zee Bridge
(upriver of the Project Area). Given the lower number of fish observed in the area, and
the limited temporal Project duration, the Project is unlikely to have adverse impacts on
shortnose sturgeon.

Sea Turtles

The Project is also unlikely to have significant adverse impacts to any of the four listed
species of turtles. New York turtles mostly inhabit Long Island Sound and Peconic and
Southern Bays. They neither nest in the New York area, nor reside there year-round.
With the exception of the leatherback, all turtles in New York waters are juveniles or
subadults. They generally arrive in June and July and leave in October when colder
temperatures force them to migrate south. Turtles that occur past November often
become victims of cold stunning. Very few turtles would be expected to occur in the
Project Area. Turtles leaving Long Island Sound for the winter usually do so by heading
east to the Atlantic Ocean before turning south. While the loggerhead and even Atlantic
ridley may occasionally reach the Project Area via New York Harbor, the leatherback and
the green turtle would not be expected to do so, given the lack of appropriate habitat.
Given the paucity of sea turtles in the Project Area and vicinity, it is concluded that the
~ Project would have only negligible impact, if any, on these species.

Marine Mammals

The occasional migrants observed in the Lower Hudson River are mobile species and
mainly occur in the area during the summer months in the more southerly regions of the
Project Area. Since in-water construction is scheduled for September through mid-
November, Cable System installation activities will take place outside of the time when
these species have been sighted in the Project Area.

Based on the information above, the Project is unlikely to have significant adverse
impacts during construction and installation of the Cable System on any of the above
aquatic protected species.

As discussed in Sections 4.5 and 4.6, once installed, the Submarine Cable System will
have no adverse impacts to aquatic resources during operation. The buried Cable System
does not create a physical barrier that could interfere with the migration or use of existing

habitats or nursery areas of fish or other aguatic resources.
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As described in Exhibit E-1, Electrical Systems Description, the Cable System will be a
Self-Contained Fluid Filled (SCFF) cable system. The proposed SCFF cable system will
use a low viscosity cable fluid (T3788) under constant pressure to serve as a thermal
insulator for this high voltage cable. The cable fluid consists of a low viscosity blend of
predominantly CIVCIZ linear alkyl benzenes that are noncorrosive and readily
biodegradable. Linear alkylbenzenes have a low degree of acute toxicity to most aquatic
species, with no effects seen at its water solubility limit for most water column and
sediment-dwelling aquatic species.

As further described in Exhibit E-1, the Submarine Cable component will be buried
below the present river bottom a minimum of 10-feet in areas outside the limits of the
Federal Navigation Channel and a minimum of 15-feet within the limits of the Federal
Navigation Channel. Not only do those burial criteria meet or exceed USACE-NYD
guidance for burial of pipelines or cables in the Hudson River, they also effectively
eliminate potential mechanical damage or failure by anchor penetration. In the unlikely
event of a cable severance at a remote distance from the feeding location, fluid flow will
be reduced to the minimum value by intervention of the Fluid Flow Limiting Valves

. (FLVs). Therefore, all reasonable and prudent submarine cable design, installation; and
operational measures have been incorporated into the proposed Cable System design to
ensure high reliability for service and avoidance or minimization of potential mechanical
damage for environmental protection (see Exhibit E-1 for complete description).

No anticipated adverse effects on marine or aquatic life are expected from EMF or
magnetic fields generated by the Cable System. Refer to Section 4.13 for more details.

4.10 Land Use

|

| This section describes the land uses at the Project Area and surrounding areas for the upland
| portion of the Project. Information included in this section is based on existing published
g sources, literature review, and agency consultation. Potential impacts to land uses that may
: occur from construction, operation, and maintenance of the Project are identified and
: assessed.

|

The Cross Hudson Project involves the construction of an electric generator lead connecting
the Bergen Generating Station in Ridgefield, New Jersey to the ConEd W 49th Street

. Substation in New York City. After exiting the New Jersey shore, the Cable _Syétem will
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; | . travel down the Hudson River and will make landfall at the NYCEDC (Berth 4/5 area located
| between Piers 90 and 92). The Cable System will pass through two bore holes that will be
directionally drilled under the Berth 4/5 area, a concrete block bulkhead, and the West Side
Highway (Route 9A) from an existing parking lot located on the corner of West Side
Highway and West 51 Street. An underground Transition Station will be constructed at this
location to provide for a transition from Submarine Cable to Upland Cable. The Upland
| Cable will travel under West 50™ Street and connect to the ConEd W 49™ Street Substation.
The Upland Cable will be installed using conventional cut and cover techniques, and no
structural modification will be made to the Substation.

4,10.1 Methodology

This assessment involved review of land use planning documents and local planning
goals relative to the Project Area and its use. A qualitative assessment of the compatibility
of the Project with existing, potential, and proposed land uses, and local and state land use
plans, near the Project Area was conducted. Figure 4-15 illustrates the area immediately
surrounding the proposed Transition Station.

‘ Information for this study was obtained from local and state planning documents as well as
NYC web sites. ‘

4.10.2 Existing Conditions

The ConEd W 49™ Street Substation is located on the west side of Manhattan between
Route 9A and Eleventh Avenue and 49™ and 50™ Streets. The Project Area for the
proposed Transition Station is located between Route 9A and Eleventh Avenue and 50
and 51° Streets.

4.10.2.1 Zoning

The Zoning Resolution for the City of New York provides the regulatory framework
for determining compliance with conditions of design and use required for the
issuance of a building permit (NYC Department of Planning, 1999a and b).

NYC adopted the current zoning standards and requirements in 1961 and codified
these requirements in the NYC Zoning Resolution. The requirements of the Zoning
. Resolution are applicable to structures built or expanded after 1961. The Zoning
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Resolution establishes three basic requirements for any project in NYC. The first
requirement is the standards for use. Zoning districts have been established through
the Zoning Resolution. For each zoning district, certain uses have been identified as

 appropriate for that district. The Zoning Resolution also identifies bulk requirements.

Bulk requirements are dimensional limits such as setback from lot lines and building
height limits. Bulk requirements are related to the approved uses in the district and
may vary from district to district. Required parking, driveway widths and the
location or dimension of landscaped areas are similarly considered bulk requirements.
Finally, the Zoning Resolution provides performance standards. Performance
standards are those standards of operation for each use in the district. Performance
standards include such things as limits on air emissions, noise and vibration.

The ConEd W 49" Street Substation and Project Area for the Transition Station are
located within an area zoned as a Manufacturing District (M2-3) that also has been
desi gnated the Special Clinton District. The proposed Project landfall location
between Piers 90 and 92 is also located within zone M2-3. Figure 4-16 shows the
zoning map for the Project Area.

M2 Medium Manufacturing Districts are designated for manufacturing and similar
activities that meet moderate performance standards. Zoning Use Groups allowed in
M2 districts consist of varied commercial, industrial, and transportation-related
activities; residential uses are prohibited. Use Group 17C, which includes electric
utility substations, is a permitted land use category in the District.

The Special Clinton District was designed to preserve the character of the Clinton
community, an area of predominantly residential and small-scale commercial uses.
The District comprises three areas, the Preservation Area (Area A), the Perimeter
Area (Area B), and Other Areas (Area C). Figure 4-16 shows a map of the Special
Clinton District. The Preservation Area contains much of the area’s housing and has
the highest priority for protection. It is generally located between 8™ and 10™
Avenues and 43™ to 56™ Streets. The Perimeter Area is located along 8" Avenue
from 427 to 57™ Streets and along 41 and 42™ Streets to the waterfront; it allows
larger development to transition between the Preservation Area and the areas
surrounding the Special Clinton District. Area C (Other Areas) is located west of the
Preservation Area between 43 and 59" Streets and allows mixed residential,
manufacturing, and waterfront uses. The ConEd W 49" Street Substation and
proposed Transition Station lots are located in Area C. In Area C, the regulations for
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the underlying zone (M2-3) apply, with certain exceptions. Exhibit 7 contains a
detailed discussion of local ordinances, including the Zoning Resolution.

4.10.2.2 Existing Land Use

The ConEd W 49" Street Substation occupies the entire block surrounded by
Eleventh Avenue and Route 9A (West Side Highway) and 49”1 and 50" Streets.
Route 9A is a multilane highway generally classified as an urban principal arterial
expressway.

The proposed Transition Station is bounded by Eleventh Avenue and Route 9A and
50™ and 51% Streets. The site currently consists of a parking lot. The New York City
Passenger Ship Terminal (NYCPST) is located at Piers 88, 90, and 92, between 46"
and 54™ Streets. The NYCPST has five 1,000-foot berths for passenger ships and
also provides over 1,000 parking spa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>