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ACRONYMS AND ABBREVIATIONS

ac acre

AIS Automatic Identitation System

BOEM Bureau of Ocean Energy Management

CLCPA Climate Leadership and Community Protection Act
ConEdison Consolidated Edison Company of New York, Inc.
COP Construction and Operations Plan

Equinor Wind, the Applican

Equinor Wind US LLC

EW 1 Project Empire Wind 1 Project

ft foot

ha hectare

HDD horizontal directional drilling

HRG High Resolution Geophysical (survey data)

HVAC highvoltage alternatirgurrent

HVDC highvoltage direeturrent

km kilometer

km/h kilometers per hour

knot nautical miles per hour

kv kilovolt

Lease Commercial Lease of Submerged Lands for Renewable Energy
Development on the Outer Continental Shelf 20512

Lease Area BOEM-designated Renewable Energy Lease Area ORIR

m meter

mi mile

MLLW Mean Lower Low Water

MTBM Microtunneling Boring Machine

MW megawatt

NYCDPR New York City Department of Parks and Recreation

nm nautical mile

NOAA National Oceanic and Atmospheric Administration

NYCDEP New York City Department &nvironmental Protection

NYCEDC New York City Economic Development Council

NYISO New York Independent System Operdtar.

NYSERDA New York State Energy Research and Development Authority
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NYSPSC or Commission New York State Public Servidemmission

POI Point of Interconnection at the GowaBd&kV Substation
PANYNJ Port Authority of New York and New Jersey
Project EW 1 Projectransmission faciliti@sNew York
PSA Purchase and Sale Agreement

PSL New York Public Service Law

ROW rightof-way

SBMT South Brooklyn Marine Terminal

SEC Submarine Export Cable Route Alternative
SSBMT Sustainable South Brooklyn Marine Terminal
TSS Traffic Separation Scheme

USACE U.S. Army Corps of Engineers

USCG U.S. Coast Guard

Uxo Unexploded Ordance
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EXHIBIT 3: ALTERNATIVES

3.1 Introduction

Empire Offshore Wind LLC (Empire, or the Applicant) proposes to construct and operate the Empire Wind

1 (EW 1) Project as one of two separate offshore wind projects to be located within the Bureau of Ocean
Energy Management (BOEM) designated Renewablgy Hrearse Area O&@S0512 (Lease Area). The
proposed transmission system for the EW 1 Project will connect the offshore wind farm to the point of
interconnection (POI), and will include k806volt (kV) export and 348/ interconnection lines traversing a

total of approximately 17.5 miles (mi) (15.2 nautical miles [nm], 28.2 kilometers [km]) within the State of New
York. An electric transmission line with a design capacity of 125 kV or more, extending a distance of one mile
or more, is subject to review approval by the New York State Public Service Commission (Commission or
NYSPSC) as a major electric transmission facility. This application is being submitted to the Commission
pursuant to Article VII of the New York Public Service Law (PSL) for thengoofi the EW 1 Project
transmission system that are located within the State of New York (collectively, the Project).

The Project will interconnect to the New York State Transmission System operated by the New York
Independent System Operatoc.(NYISO) at the Gowanus 34&/ Substation (the point of interconnection,

or POI). The Gowanus 34&/ Substation is owned by the Consolidated Edison Company of New York, Inc.
(ConEdi son) . The Projectds onshor e edulasmtion, andthee s, i r
POI, are located entirely within Brooklyn, Kings County, New York.

The Article VIl components of the EW 1 Project include:

1 Two threecore 23&kV highvoltage alternatirgurrent (HVAC) submarine export cables located
within an approriately 15-hm (27.9%m)}long, submarine export cable corridor from the boundary
of New York State waters 3 nm (5.6 km) offshore to the cable landfall in Brooklyn, New York;

1 A 0.2mi (0.3km)}long onshore cable route and substation including:

o0 Two threecore 236kV HVAC EW 1 onshore export cables buried underground from the
cable landfall either directly to the cable terminations or to a vault within the onshore
substation;

0 An onshore substation located at the South Brooklyn Marine Terminal (SBMT))lwhich wi
increase the voltage to 345 kV for the onshore interconnection cables; and

o0 Two 345KV cable circuits, each with three siogte HVAC onshore interconnection cables,
buried underground from the onshore substation to the POI.

This Exhibitprovide a desiptionof Projectalternativethat wereconsideredhlong withassociated mapping
in accordance with the requirements Méw York Codes, Rules and Regula§&ts4.

3.2  Purpose and Need

In August 2016, thteommissiomdopted the Clean Energy Stanélntler this standard, 50 percent of New
Yor k Stateds electricity must .mnma0hé GdvarmnorGuomesstawa bl e

1 Case 1E-0302, LargeScale Renewable Program and Clean EneQydataadpiihg a Clean Energy Standard (Issued and Effective
August 1, 2016).
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goal of having.4 gigawatts of energy generated by offshoreya@®, which theCommissiomdopted as

a supplementary goal forGiean Energy Standdoglorder dated July 12, 2008 November 8, 2018e

New York State Energy Research and Development AutNBERDA) issued its first competitive
solicitation for800 megawatts (MW) or more of new offshore wind praj@ctduly 18, 2019, Governor
Cuomo announced the Applicant and theNNEW 1 Project asveinner ofthat firststate solicitatioon

the same day, Governor Cuomo signed the Climate Leaderslopameh@y Protection Act (CLCPA) into

law. The CLCPA requires that the State obtain 70 percent of its electricity from renewable sources by 2030 and
100percenby 2040andthat New York have,000MW of offshore wind capacity by 208&uinor Wind

US LLCandNYSERDA entered intthe Offshore Wind Renewable Energy Certificate Purchase and Sale
AgreementRSA on October 23, 201Bquinor Wind US LLC subsequently enterees® partnershiwith

BP in 2020, known as Empire Offshore WirldC. The PSArequires Applicant to design, obtain
permitting/approvals fobuildand operatthe Project and to sell ttdfshore Renewable Energy Certificates
generated to NYSERDA

Thepurpose of the Projeistto meetthe Applicari s o b | i gat i togenerteapphoXntaEiRle A
MW of clean, renewable electrifigm an offshore wind farm locatedhie Lease Ardar deliverynto the
New York State power guthC 0 n E d iexdstngGdveanus845kV QubstationThe Projecis an essential
element imddressinthe need identified lgeNew YorkLegislature and tiY SPSGor renewable energy
and will help the State achievEit€PA mandate and othenewable energy goals.

3.3 Alternatives Analysis Methodology

The Applicant conducteddatailecanalysiof Project alternatives to connect the offshore Lease Area to the

POI. The Applicant evaluated siting alternatives for the submarine export cable route, onshore substation
locationexportcable landfall, and onshore cable route to interconnect Witlthedative to constructability,

reliability, environmental resowg@nd stakeholder impact criteria. Although each component is discussed
separately, the siting process was completed holistically relative to submarine and terrestrial constraints to
identify the most feasible and reasonable overall solution to deliver energy from the Lease Area to the grid,
with the fewest negative impattse evaluation is informed by several factors, including desktop assessments,
sitespecific surveys, supply chaipacity, commercial availability, and engagement with regulators and
stakeholders (a summary of stakeholder outreach and engagement is prapmitin A: Agency

Outreach andCorrespondencg

A highlevel assessment of offshore constraints was conplaséetbn GIS dataidentify the most feasible

potential submarine export cable routes between the Lease Area and the area @ &oManwlsorkA

sting mmparison of thpotentiasubmarie export cable routes was then condugtstion & summarizes

the analysiand results fdahe identified submarine export cable alternatives within the boundaries of New

York State waterSubmarine export cable roatéernatives within federal watersalsoconsidereds part
oftheApplicant ds Constr uct ifa the devetbpmenp & theliease Area arRdl a n
associated facilities in filed in January 2020, and subsequent revisions in response to agency comments in
September 2020 angl 2021. The COP becapublicly availabfe o | | o wi nigsuaBc® dNbice

of Intentto prepare an environmental impact stateimdaine 2021

The Applicantalsoassessed the suitability of parcels near the POI for the development of a new onshore
substation, which is required to step up the vdibageaerconnectiofrom the 23e&kV submarine export
cablesto 345 kVhstalling 34%V submarine export cableshioe is not practicablehe number and spacing

2 Case 1E-0071, In the Matter of Offshore Wind, Edvelgy Establishing Offshore Wind Standard And Framework For Phase 1
Procurement (Issued and Effective July 12, 2018).
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requirements of singtere cables would make the required installation corridor width impracticable for the
submarine export cable installation along this route. Moresnaassthe reactive power produdadthe
offshore cablé a function of both the length of the cablethadquare dffs operating voltage, usiBdskV

cables over the entire route from the Lease Area to the cable landfall (approximately 44 mi [70 km]) would
resultirthe creation ai large amount efiditional reactive per. This excessive reactive power would either
requiresubstantiaddditional equipment to control or would limé& amount of energy and capacity that could

be delivered fronthe offshore wind farnio the POl Additionally, because of the interconnection
requirements, even if the cable voltage were the same as the interconnecting cudlstadi@yuipment

would be requiretd connect into the POHigh-voltage direeturrent HVDC) cables (discussed further in
Section 3.8.1) would also require an onshore subatatimnonverter statioto convert direct current to
alternating current. For these reasons, an onshore substation is required.

TheA p p | i preferenc&to locate the onshore substatidgthin or immediately adjacent to the existing
POI, in order to minimize disturbarassociated with thestallation of the onshore interconnection cables
and associated fiber optic cabltsveen the onshore substation &ed?Ol and to maintain consistency with
existing land uses in the vicinity.

To identify the potential cable landfall alternatives for the submarine export cable route, the Applicant
conducted a coastal and waterfront engineering analysis of the hekefitsdof potential cable landfall
locations at sites in the vicinity of the POI. This analysis was also infotheegubmarine export cable

routing analysisvhich includedeophysical, geotechnical and benthic surveys

Once the submarine export lestmake landfall, thegherextend directly to the onshore substation (in the

case of the proposed EW 1 onshore export cable route, see Section 3.7tBnmitibeyo onshore export

cabledo transportpowerfrom the cable landfall to the onshesubstatior(in the case of most evaluated
alternatives)nterconnection cables leave the onshore substatiengroundo deliver power to the POI.

The onshore cable route refers to the complete route traversed by the onshore export and interconnection
cables between the submarine cable landfall and the POI. Because installation methods and construction
corridor impacts are similar for the onshore export and interconnection cable installation, no igistinction
made between the onshore cable types amessgor the purpose of evaluating the onshore cable route
alternatives.

Within each of the assessments for submarine expodltailativesonshore substatiafternativesable
landfall alternatives aodshore cableoute alternativeshe Appliant defined selection criteria ahen
comparedhe alternativas determine the best overall, preferred alternative.

In addition toevaluating’roject siting alternatives, the Applicant also considered the use of alternative
technologies. Thanalysis considered alternative technologies for substation design, submarine export cable
current type, cable landfall installation, submarine asset crossing methodobogppore transmission
(overhead versus undergrouitiese alternative technolegiere assessed relative to factors of technological
feasibility, cost, and environmental impact, where applicable.

3.4 No Action Alternative

Under the No Action Alternative, the Project would not be tha&ltPSA contract between Applicant and
NYSERDA wouldnot be fulflledand t he Projectds purpose to provi
offshorewind n f urt herance of Nmandatéoangkalssould netrbe wet. Ghee e n e
Project is designed tmntribute to meeting tle L C P ma@ndatetht 7 0 per cent of New Y
electricitycomefrom renewable sourcéscluding 2.4igawattsrom offshore windy 2030and9,000MW
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of offshore winccapacitpyy 2035. I n the absence of the Project,
would ned to be met with other energy sounpetentiallyncluding more expensikenewable resouraes
evennonrenewable energy optioimgonsistent witht he CL CP A0 s Nena n ¥ aethekcléan n d

energy goalédditional information on the various eaoiwbenefits of the Project that would not be realized

under eNo ActionAlternative are detaileddrhibit 6: Economic Effects of Proposed Facility Because

it does not meet the Project purpose, the No Action Alterisatioeaeasonablalternative anid eliminated

from further consideration.

3.5 Submarine Export Cable Route Alternatives

Based on the location of tR©I, ananalysis obffshorerouting constraints wake first step in submarine

export cable route assessment to idgraiBntial submarine export cable robé&aeen the Leadeea and

the POl to assesgeasibilityandto understangbotentiallysignificant challenges along eaciterd\fter

establishing potential alternative submarine export cable routes based on the constraints analysis, alternatives
were further evaluated against selection criteria based on data from geophysical and geotechnical survey resullt
and stakeholder inp(e.g. United States Coast Guard [USCG], New York Harbor Operations Committee,
United States Army Corps of Engineers [USAR&]pnal Oceanic and Atmosphekid mi ni str ati o
[ NOA A d s | MaMiretFisherieSeriviceand commercial fishingurther route refinements were made

as detailed data were acquired alompteatial submarine expogble route

The submarine export cable route begins where the route ictosgasewaters3 nm (5.6 km) offshore,
approxmately 3.9 mi (6.2 km) southeast of Rockaway Point at the southwestern corner of Long Island, and
5.5mi (8.8 km) east of the tip of Sandy Hook in New Jétseportions of the EW 1 Project outside of New

York waters will be separately reviewed by B&thbther agencies/stakeholdes part of t he A
COP. Alternatives described in the remainder of this Exhibit are limited to Project(fachiigén New

York).

3.5.1 Offshore Constraints Analysis

The Applicantompilediata oravailable congtints and plotted this data along with information on the seabed
from past surveyBigure 3.51provides an overview of tbifshoreconstraints analysis conducted for the
P r o j sebenaridesexport cable route.

The offshore routing constraints considered in the identification of potential Project route alternatives include:

Segment length;

Installation constraints and complexitiuiting water depth, slopes, and seabed features;

Ability to adequately bury and protect the cable;

Avoidance or minimization of anthropogenic hazards to cable installation and operations, and use
conflicts (e.g., existing utility crossidgsdged and maintained channels, anchorages and de facto
anchoring areas, vessel traffic separation schemes (TSSs), precautionary areas, safety and securit
regulated areas, charted danger zones, disposal areas, sand borrow areas);

1 Avoidance of biologicahd cultural resources (e.g., eelgrass, shipwrecks); and

1 Avoidance of highse commercial and recreational fishing grounds.

= =4 —a -

Fairways and unexploded ordingkb€O) areas were also considered in the offshore constraints analysis,
although these are noepent as mapped areas along the route alterndtigeser8.5 1
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Drchard Shoal

Data Sources: BOEM, Marine Cadastre, NOAA, Northeast Ocean Data, USCG
Service Layer Credits: Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, Geonames.org,
and other contributors
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Figure 3.5-1 Submarine Exporn Cable Routing Constraints Analysis
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