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1. Introduction

The Energy Policy Act of 2005, Public Law No. 188, added Section 8(p)(itp the Outer Continental

Shelf Lands Act, which grants the Secretary of the Interior the authority to issue leases, easements, or
rights-of-way on the Outer Continental Shelf (OCS) for the purpose of renewable energy development (43
United States Code [ § 1337(p)(1)(C)). The Secretary delegated this authority to the former

Minerals Management Service, now the Bureau of Ocean Energy Management (BOEM). On April 22,
2009, BOEM (formerly the Bureau of Ocean Energy Management, Regulation, and Enforcement)
promulgated final regulations implementing this authority at 30 Code of Federal Regulations (CFR) §
585.

TheMagnusonrStevens Fishery Conservation and Managemen{M8#) requires Federal agencies to

consult with the Secretary of Commerce, through the National Marine Fisheries Service (NMFS), with
respect to fAany action authorized, funded, or und
undertaken, by such agentyat may adversely affect any essenti al
16 U.S.C. § 1855(b)(2). This process is guided by the requirementskgdbetial Fish HabitaEFH)

regulation at 50 CFR 600.90BOEM will be the lead Federal agency fbetconsultation, and will

coordinate with any other Federal agencies that may be issuing permits or authorizations for this project,

as necessary, for one consultation that considers the effects of all relevant Federal actions, including in
offshore and ishore coastal environmerisg., issuance of permits by the U.S. Army Corps of Engineers
(USACE). Pursuant to the MSA, each Fishery Management Plan (FMP) must identify and describe EFH

for the managed fishery, and andbubstraes meteasargto fiskeféri n e s
spawning, breeding, feeding or growth ™MBSOmaturity

regul ations further define EFH adding, fAwaterso i
chemical, and bialgical properties that are used by fish and may include aquatic areas historically used

by fish where appropriate; HfAsubstrateod includes s
and associated biological diamagureditasuppost a sustainablee s s ar y
fishery and the managed speci es' contribution to
or growth to maturityo covers a species' full I i f

The EFH final rule published in the Federal Registedanuary 17, 2002, defines an adverse effect as:

fany i mpact which reduces the qualityaladvalseor quan
effect may include direct or indirect physical, chemical, or biological alterations of the wateisstrate

and loss of, or injury to, benthic organisms, prey species and their habitat and other ecosystems

components, if such modifications reduce the quality and/or quantity of EFH. The EFH final rule also

states that the loss of prey may have an adveffect on EFH and managed species. As a result, actions

that reduce the availability of prey species, either through direct harm or capture, or through adverse

impacts to the prey species' habitat may also be considered adverse effects on EFHefdutyte

EFH may result from action occurring within EFH or outside EFH and may includgpsitéfic or

habitatwide impacts, including individual, cumulative, or synergistic consequences of actions.

Empire Offshore Wind, LLC (Empire Wind) has submitted draft Construction and Operations Plan

(COP) for two wind farmghat would be located in the New York Bigkhown as Empire Wind 1 (EW

1) and Empire Wind 2 (EW 2), and two Offshore Export Cables (OECS), collectively referred to hereafter

as the Projet, to BOEM for review and approval. Consistent with the requirements of 30 CFR 585.620 to
585.638, COP submittal occurs after BOEM grants a lease for the Project and Empire Wind completes all
studies and surveys defined in their site assessment plan. BGEMr enewabl e ener gy dev¢
is described in the following section. Empire Wind is working with BOEM to address additional



information needs to finalize the COP. This EFH assessment relies on the most current information
available for the Projéc

BOEM has responsibility as the lead federal agency to initiate an EFH consultation in compliance with
the MSA prior to approval, approval with conditions, or disapproval of the COP for the Project. This
report describes the Project and presents an assessment of the potential for the proposed construction,
operation and maintenance, and conceptual decommissiafrting Project to adversely affect EFH and
managed species.

BOEM is consulting on the proposed COP for the Project, as well as other permits and approvals from
other agencies that are associated with the approval of the COP. G#wntiooccagenciefor this project

include the USACE. The USACE will adopt this EFH assessment for impacts resulting from the Proposed
Action that are relevant to USACE permitting actions under Section 10 of the Rivers and Harbors Act of
1899 (33 USC § 403) and Section 404 of@ean Water Act (33 USC § 1344)

This EFH assessment provides a comprehensive description of the Proposed Action, defines the Project
Area, describes EFH and EFH species potentially impacted by the Proposed Action, and provides an
analysis and determinati of how the Proposed Action may affect EFH and EFH species. The activities
being considered include approving the COP for the construction, operation, maintenance, and conceptual
decommissioning of the proposed Project. A separate EFH consultatioe wilhducted for Project
decommissioning.

2. Proposed Action

The Pr@osed Actiorincludesupto 147wind turbine generators (WTEwith a nameplate capacity op

to 18 megawatts (MW) per turbine, two offshore substations (OSSs), a submarine transmigsion cab
network connecting the WTGm{erarraycables) to the OSSBye Offshore Export Cables (OECSs) that
will carry electricity from EW 1 and EW 2 to onshore substations, and an Operations and Maintenance
(O&M) facility that will be located onshore at South Brooklyn Marine Term(8&8MT) in New York.

The WTGs, OSSs, andterarraycableswill be located in BOEM Renewable Energy Lease Area @CS
0512 (Lease Area), part of the New York Wind Energy Area (NY WHEAg Lease Area is in federal
waters of the OCS approximately 14 statute milek{@2neters km]) south of Long l&nd, New York,
and 19.5 statute miles (31.4 km) east of Long Branch, New J&itseWVTGs will besupported by1.5
foot (9.6meter) to36-foot (11 mete) diametemonopilefoundationsTheinterarraycable networks for
EW 1 and EW 2 will bé®4 statute mileg152 km) and113 statute milesi81 km) long, respectivelyThe
EW 1 OECroutewill be approximately47 statutemiles (75 km) longfrom the OSS to landfaland the

EW 2 OECroutewill range from30 to33 statutemiles @9 to52 km) longfrom the OSS to landfall
depending on the landfall location

The OECs are alternating current (AC) electric cable that will connéct Bnd EW 2 to the mainland

electric grid on Long Island’he EW 1 OECThe connection point for EW 1 would hecated in

Brooklyn, New York, and the connection point for EW 2 would be located in Oceanside, New York. The
OEC:s includes both offshore and onshore segments. The OECs includes an offshore component located
in federal waters (OET OCS) and a componentdated in New York State territorial waters (OEC

NYS).

The final design of the Proposed Action is currently in development. Empire Wind is considering the
following WTG alternatives for EW 1 and EW 2:

1 Upto 14718-MW turbines mounted o81.5-foot (9.6-meter) monopile foundations

10



1

Up to 14718-MW turbines mounted o86-foot (11-meter) monopile foundations

Empire Wind is considering the followirgables routalternativedor the OECs(Figure2-1):

1

=A =4 =4 =4

T

EW 1 Gravesend Anchorage Area route

EW 1 Ambrose Navigabn Channel route

EW 2 Landfall A:Riverside Boulevard,ong Beach, New York

EW 2 Landfall B:Monroe Boulevardl.ong Beach, New York

EW 2 Landfall C:Lido West Town Park-iempstead, New York

EW 2 LandfallE: Corner ofLaurelton Boulevard and WeBtoadwa, Long BeachNew York

Project construction and operational components are summarizableR-1 and described in the
following sections.

2.1. Project Area

The Project area comprises the project footprint for the EW 1 and EW 1, OEC, and O&M facility and all
areas affected by the construction and operation of these facilities, which includes coastal nearshore
habitats on Long Island and adjacent N¢éovk State waters, Upper New York Harbor, and ocean

habitats in the NY WEA on the OCS offshore of Nearkl TheWTGs, OSSs, and intetrray cables

would beinstalledin an approximatel$5,458acre @64.9square kilometer [kAl) Wind Turbine Area

(WTA) within the Lease AreaR{gure2-1). Empire Wind1 occupieghe wester27,095acres 109.7

km?) of the WTA, ancEmpire Wind2 occupieghe easter38,363acres {55.3km?) of the WTA

Two export cable routes are currently being considdfigplife2-1). TheEW 1 OEC routevould depart
theWTA along itsnorthwestern boundary and travel northwest tol thelfall site at SBMT. Thelength
of the EW 1 OEC routfrom the OSS to the landfall siteould beapproximately47 miles (75
kilometers). TheeW 2 OEC routevould depart th&®/TA near the center afs northernboundary and
travel northto one of four potential landfall site® the south shore of Long Islanithelength of the EW
2 OEC routdrom the OSS to the landfall site would range fr@Mto 33miles @9 to 52kilometers)
depending on the landfall location

11



Table 2-1. Summary of EW 1, EW 2, and OECconstruction and O&M effect mechanisms by design Alternative

(approximate)

Project Measurement
Component Design Element Effect Mechanism Parameter Component Options Effect Measurement
WTG Turbine Installation disturbance| Pilediameter at base | WTG monopile 31.5foot (9.6meter) | 31.5 feet (9.6 meters)
construction selection/spacing area monopile
36-foot (11-meter) 36 feet (11 meters)
monopile
Number of turbines Up to 147
Hub height above 525 feet (160 meters)
HAT
Minimum spacing 0.75linear miles (1.20 km,
0.65 nautical miles)
Array area 64,506acres 6,105
hectares)
Foundation Habitat alteration, Number of piles WTG monopile All Up to 147 (1 per WTG)
installation physical disturbance 0SS pile Al Up to 24 (up to 1per OSS)
Footprint area total WTG monopile 31.5foot (9.6meter) | 0.88 acres (0.36 hectares)
(with scour monopile per foundation
protection) 36-foot (11-meter) 0.92 acres (0.37 hectares)
monopile per foundation
OSS monopile 8.2-foot (2.5-meter) 2.15 acres (0.87 hectares)
pile per foundation
Installation method | WTG monopile All 5,500 kJ impact hammer, 4(
strikes per minute, 3 hours
per foundation
OSS monopile All 4,000 kJ impact hammer, 4(
strikes per minute, 4.2 hourg
per foundation
Underwater noise WTG monopile 31.5foot (9.6meter) | SEL up to 200 dB reuP&*s

monopile

@ 10 meters

36-foot (11-meter)
monopile

SEL up to 195 dB rquP&*s
@ 10 meters

Interarray cable
construction

Physicatlisturbance,
turbidity, entrainment

Installation method

Shortterm to long-
term disturbance

Permanenthabitat
conversion (exposed
cable protection)

All

Cable trenching/burial 6
feet (1.8meters) depth

1,167 acres (472 hectares)

58 acres (23.5 hectares)
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Project Measurement
Component Design Element Effect Mechanism Parameter Component Options Effect Measurement
Construction vessels | Physical disturbance, | Number of vessels All 18 vessels during
noise construction of EW 1
18 vessels during
construction of EW 2
Anchoring All 18 acres (7.3 hectares)
disturbance
Vessel noise All {t[ wmpn G2 wmy
for dynamically positioned
vessels (BOEM 2014), SPL
MTT (G2 Myy R.
large shipping vessels
(McKenna et al. 2012),
duration of construction
WTGoperation Operational EMF Transmission voltage| Interarray cable 66 K/

(interarray cable)

Magnetic field Buried cable at seabed: 21
mG
Exposed cable at seabed:
65.1 mG
Offshore export | Export cable Installationdisturbance | Total length EW 1 route Alternative C1 46.8linear miles (75 km)
cable construction area Alternative C2 46.5linear miles (4.8km)
EW 2 route Landfall A 32.4linear miles (2.1 km)
Landfall B 31.6linear miles (50.9 km)
Landfall C 30.4linear miles (48.9 km)
Landfall E 32.6linear miles (52.4 km)
Installation method All Cable trenching/burial -6
feet (1.8meters) depth
Shortterm to long EW 1 route 368acres (49hectares)
term disturbane EW 2 route 360acres (46 hectares)
Area exposed to All 82 feet (25 meters) from
sedimentation > 3 trench centerline
mm
Permanenthabitat EW 1 route 33acres (3.4hectares)
conversion EW 2 route 32acres (3.0hectares)
Vessel traffic Number ofvessels EW 1 18 vessels during
construction
EW 2 18 vessels during
construction

13



Project Measurement
Component Design Element Effect Mechanism Parameter Component Options Effect Measurement
Anchoring EW 1 9 acres B.6hectares)
disturbance EW 2 9 acres 8.6 hectares)
Vessel noise All {t[ wmpn G2 wmy
for dynamicallypositioned
vessels (BOEM 2014), SPL
MmTT (2 mMyy R.
large shipping vessels
(McKenna et al. 2012) ,
duration of construction
Operation and Operational EMF Transmission voltage| All 230 kV
maintenance (export cable) Magnetic field Buried cable at seabed: 30
mG
Exposed cable at seabed:
76.6 mG
dB = decibels
EMF = electromagnetic field
kJ = kilojouls
km = kilometes
kV = kilovols

mG = milligauss

HAT = high astronomical tide
OSS = offshore substation
SEL = sound exposure level
SPL = sound pressure level
WTG = wind turbine generator
pUPa = micrdPascas
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2.2. Construction and Installation

The construction of EW 1, EW 2, and the OECs would result in-s&ont and longerm impacts on

aquatic habitats in the nearshore and offshore waters bfithdtlantic OCS, and the nearshore

estuarine waters of Upper New York Harbor whéeegroposed O&M facility is sited. Project

construction methods and estimated quantities for each design alternative are described in the following
section. The shotterm and longerm impacts of project construction on the environment are quantified

in Section5.

The total number of construction days for each project component would depsexkoaifactors,

including environmental conditions, planning, construction and installation logistics. The general
installation schedule is provided figure2-2. This schedule is approximated based on several

assumptions, including the estimated timeframe in which permits are received, anticipated regulatory
seasonal restrictions, environmental conditions, planning, and logistics. The installation schedule includes
both pile driving and nopile driving activities.

2.2.1. Installation of WTG/OSS structures and foundations

The Proposed Action includes installatiorugfto57 WTGs and®0WTGs withinthe EW 1 and EW 2
proposed work areas, respectivathich would extend up @51 feet 290 metersabove the water
surface Turbineswould beoriented in a southestnortheastdirection within the79,350acre(321-km?)
Lease Areavith minimum spacingf no less than @5 linear miles(1.2 km) Figure 23 depicts all of the
potential WTG locations that may be seleateder the Proposed ActioRigure2-4 depictstheWTG
locations that are most likely to be selected for the Proposed Aativchare the basis of the EFH
impacts analysis presented in Section 5. The most likely WTG layamitleveloped in order to avoid
glauconitesoilsidentified from geotechnical and geophysical (G&G) survey ddta.selected WTGs
would beup to18 MW andwould ke mounted o31.6foot (9.6meter) to36-foot (11-meter)tapered
monopile foundations driven up to 180 feet (55 meters) into the seabed using an impact hammer deployed
on a jackup or heawlift barge.The final WTG layout and WTG foundation szl be determined by
the FDR/FIR stage

The Proposed Action includes installation of up taO$5s between the EW 1 and EW 2 proposed work
areasEachOSS would be supported by a piled jadkeindation a vertical steel lattice structure

consisting of four or silegs connected through cross bracing, which is secured to the seabed through the
installation of pilesEachfoundationwould consist oftwelve 8.2-foot (2.5-meter) piles driven up tb97

feet 60 meters) into the seabed using the same construction methods. The OSSs connect the interarray
cable network to the OEC transmission liresch WTG would contain up &378gallors of

transformer 0il317gallons ofhydraulicoil, and1,057 gallons of gebox oil. Use of other chemicals

would includediesel fuel coolants/refrigerants82gallons), grease{5gallons) and sulfur

hexafluoride (87 pound3. OSSs would hold up td58,503gallons of transformer qiV,925gallons of

diesel fueland11,023poundsof sulfur hexafluoride.

As summarized in Figure-2, aboveinstallationof the EW 1 WTG foundations would occur from April
throughAugust2025, installation of the EW 1 WTGs would occur frimcembef025 throughAugust
2026, andnstallationof the EW 10SSwould occurin June 2025Installationof the EW 2 WTG
foundations would occur froi&eptembethroughNovember2025 and again fronpril through
December 202@nstallation of the EW 2 WTGs would occur fradecembe026 througtiNovember
2027, andnstallationof the EW 20SSwould occur in July 2025 and agamMay 2026. During this
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period, activities would occur 24 hours a day to mine the overall duration of activities and the
associated period of potential impact on marine species.

2.2.1.1. Vessel activity

The construction and installation phase of the proposed Project vequileboth construction and

support vessels to complete tasks inlthase AreaMany vessels would remain in thease Aredor

days to weeks at a time, potentially only making infrequent trips to port for bunkering and provisioning as
neededDuring construgon, Empire Wind will receive equipment and materials to be staged and loaded
onto installation vessels at one or more existing thady port facilitiesConstruction and installation
activities may be based out of more than one port, and Empire hget fiolized selection of

construction ports, staging areas, and other fack®@®IT has been selected as a potential staging area for
WTG components (e.g., blades, turbines, nacelles), foundation transition pieces, and other facility parts
during constuction of the WTGs Construction activities would result in increased vessel traff@BMT

and any other ports thate usedGlobal industry practices, such as temporary laydown areas and
construction safety zones, would be followed during construetitinn theLease Area

Probable vessel classes used to install WTGs and OSSs, with their associated foundations, include heavy
lift and derrick barges, jaelp barges, material transport barges, a-jgrkrane work vessel, fall pipe

vessels, transport amahchor handling tugs, and safety vesddisnopile supply vessels would be used to
transport monopile foundations, wind turbine supply vessels would be used to transport WTG
components, and heavy transport vessels would be used to transport OSS téfesighgdift vessels

would be used for installation of the WTG and OSS foundations, wind turbine installation vessels would
be used for installation of WTGs and fall pipe vessels would be used for installation of scour protection.
Additional barges, and accompanying tugboats, may be used for transporting other construction materials.
Crew transport vessels would be used to rotate construction crews to and from area ports, and small
support vessels would be used for construction tadng. EmpireWind estimats that approximately 18
vesselsvould be usedor theconstruction of EW 1 and approximately 18 vesgalald be usedor the
construction of EW 2.

Temporary seafloor disturbance may arise from wind turibistallation in he form of jackup vessel
footings or anchors from construction vessélseseafloor disturbancassociated witanchored or jack
up vessels would hap to0.5acres (0.2 hectarepgr foundationinstallation of the OS§acket
foundationswould require he use of transport vessels and heavy lift or-jgzkesselsOnce the
installation vessel is in place, the jackmindationwould belifted from the vessel and lowered onto the
seabedThe support pilesvould then beplaced in the jacket structure and driven into the sedbekup
vessels would result in a seabed disturbaneg dd0.5 acres (0.2 hectargsrjacketfoundation.
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Figure 2-4. Most likely wind turbine generator layout
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2.2.1.2. Piledriving

Each WTG would require orgl.5foot (9.6meter)to 36-foot (11-meter) tapered monopile foundatjon

which would be installed using a hydraulic impact hammer with a maximum rated capacity of up to 5,500
kilojoules Installation of monopiles is expected to take uf bmurs per pilesuch thatnstallation ofup

to 147 monopile foundations would require approximate®2 hours of pile drivingOnly one foundation

is proposed to be installed via pile driving at a gitiene.Pile driving operations would occur during the
daytime but could extend to nighttime hours if pile driving was started during daylight. After the seabed
has been prepared for foundatio&s)pire Windwould begin pile driving until the target embeeim

depth is met. If pile driving for the entire piling installation is not posdibleause othe presence of rock

or hard sediment, the foundation would be drilled out below the pile tip until either the hard rock has been
passed and piling can resurnethe target embedment depth is met.

EmpireWind would constructwio OSSs to collect the electricity generated by the offshore turliihes.

OSSs would consist of a topside structure with one or more degigiled jacket foundationThe OSSs

would beinstalled in two phases: first, the foundation substructure would be installed in a similar method
to that describetbr the WTG foundationghen the topside structure would be installed on the foundation
structure Each OSS foundation would requik2 8.2foot (2.5meter) pileswhich would be installed

using a hydraulic impact hammer with a maximum rated capacity of 4,000 kilojtiugeexpected that

piles would take £ hours each to instalsuch thainstallation of all24 pilesfor the 2 OSSsvould
requireapproximately 100 hours of pile driving

Installation of the EW 1 WT@nd OSSoundations would occur from April througkugust2025,and
installation of the EW 2 WT@nd OSSoundations would occur froif8eptembethroughNovember

2025 (Figure 22). Piledriving of the WTG and OSS foundations would occur intermittently from Nlay
throughNovember 30depending on protected species tiafig/ear restrictions, weather, and other

potential delays and logistical constraints, and is anticipated to be completed witbiyear period.

Pile driving may alsaoccur from December 1 througheBember 31f unanticipatedielays fromweather

or technical issues arise that necessitate extending pile driving into Decemitdch case Empire

would notify NMFS and BOEM in writing by September 1 that circumstances are expected to necessitate
pile driving in DecemberDuring the foundation installatioperiod, construction activities would occur

24 hours a day to minimize the overall duration of activities and the associated period of potential impact
on marine species.

2.2.1.3. Seabed preparation

Seabed preparation may need to be completed prior to installattamafoundatiors. The need for

seabed preparation will be further assessed during the detailed design stage and will be documented in the
Facility Design Report (FDR) and Fabrication anstéllation ReportRIR). Seabed preparation can

include one or all of the following options: removal of soft, mobile or uneven sediments; level of the

seabed without removal of sediment; and/or installation of a stone or aggregate foundation bed such as
skirt, as an alternative leveling/stabilizing strategy. Seabed preparation, if required, will be completed

prior to transport of the foundation to the Lease Area, as early as one season prior to initiation of
foundation installation activities.

2.2.1.4. Installation of scour protection

Scour protection is used to protect the offshore foundations from erosion of the seabed. Where required,
scour protection would be placed arod@G and OSSoundations to stabilize the seabed near the
foundations, as well as theuiedations themselveshe scour protection radius would extery geet (63
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meters) outward from the center of each pile at a defib.dfeet & meters)and would have a volume
of 13,080cubic yards 10,000cubic meters) per monopile

The locations requiringcour protectionthe type of protection selected, and the amount placed around
each foundation will be based on a variety of factors, including foundation type and water flow and
substrate type (hydrodgmic scour modeling). Descriptions of the scour protection types proposed are:

I Rock: the installation of crushed rock or boulders around a structure
1 Rock bags: prédilled bags containing crushed rock to be placed around a structure
1 Concrete blocks: the $tallation of precast blocks of concrete around a structure

Methods of installation may include side stalenping, fall pipe, or crane placement. Rock placement
scour protection may comprise a rock armor layer resting on a filter layer. The filtecdayeither be
installed before the foundation is installed (prstalled) or afterwards (poststalled). Alternatively, by

using heavier rock material with a wider gradation, it is possible to avoid using a filter layer-amd pre
postinstall a singldayer of scour protection. The need for and amount of scour protection required would
vary for the different foundation types being considered and based on the local site cofdigons.

amount of scour protection required and the types of scour protézti@nusedvill be determined by the
FDR/FIR stage

2.2.2. Interarray and offshore/onshore cable installation

Empire Would instalaninterarraycable, a series of transmission cables linking each of the WTGs to the
OSSsTheinterarraycables would consist of thr@®re high voltage alternating current (HVAC) cables
with a maximum transmission capacity of 66 kilovolts (KWhe EW1 and EW ihterarraycables would
have lengths d®84 miles (152 km) and113 miles (181 km), respectivelyEmpire Wind would instalfive
offshore export cableslong two cable corridotthat wouldlink the EW 1 and EW ©SSg0 aseato-

shore transitionEachoffshore export cable would consist of thim®e HVAC cables with a maximum
transmission capacity of 230 kV that would deliver power from the OSSs to the onshore faHidies.

EW 1 offshore exportable corridor would have a length of approximatEtyniles (75 kilometersjrom

the OSS to landfalind would support two export cablasich thathe total length of offshore export

cables for EW 1 would be 9iles (1B kilometers). The EW 2 offshore export cabteridorwould

have a length 030 to 33 miks (49 to 52 kilometer$jom the OSS to landfaldepending on the landfall
location, and would support three export cables, such that the total length of offshore export cables for
EW 2 would bed0 to 99 miles (147 to 156 kilometerghe total installedength of inwater transmission
cables for the Project woutdnge fron391 to 400miles (60 to 639 kilometers), depending on the

landfall location of the EW 2 offshore export cahles.

The export cable routes currently being considered include several routing options (Fiyurbe2final

export cable routesill be determined by the FDR/FIR stadéne EW 1 export cable would depart the

Lease Area along its northern boundary, continue frastthwest across the outbound lane of the

Ambrose to Nantucket Traffic Separation Scheme, and then enter the Separation Zone between the traffic
lanes before turng to the west. The route would continue through the Traffic Separation Zone toward

New York Harbor. Approaching Gravesend Bay, Empire has proposed route variants for the EW 1
submarine export cable that would either route the submarine cable withinithaimeal Ambrose

Channel or through the charted Anchorage #25 area. North of the Anchorage #25 area, the EW 1 route
would turn to the northeast and follow the Bay Ridge Channel to the EW 1 laAdififié EW 1 export

cable landfallwhich would be locatedt SBMT, the submarine export cable would most likely connect
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directly into the onshore substation, as the onshore substation is proposed to be located at the export cable
landfall location.

The EW 2 submarine export cable would exit the Lease Area from the central north edge and travel in a
relatively straight, northwestern direction, then turn west seaward of the New York state water boundary
before making landfallThe EW?2 submarine expoxtables would be joined to onshore export cables at

the export cable landfalivhich would be located igither Long Beach drido Beach New York(see

Section 2.2.2.3, below)

As summarized in Figure-2, above jnstallationof the EW linterarraycableswould occur fronMay
throughSeptembeR025 installation of the EW iterarraycables would occur from April through
September 2026nstallation of the EW 1 OEC would occur from July through September 2024 and again
from April throughJune2025, and installation of the EW 2 OEC would occur fahty through

December 2029During this period, activities would occur 24 hours a day to minimize the overall
duration of activities and the associated period of potential impact on marinesspecie

2.2.2.1. Vessel activity

Probable vessel classes used to instaliritezarraycablesand offshore export cabl@xlude cable lay
vessels, grapnel run vessddd| pipe vesseldransport and anchor handling tugs, and safety vessels. It is
estimated that the Project will require approximately 18 vessels for construction of EW 1 and
approximately 18 vessels for construction of EW 2. During construction, Empire Wind will receive
egupment and materials to be staged and loaded onto installation vessels at one or more existing third
party port facilitiesCable lay vessels will be used to install submarine cablesaypgrapnel run vessels

will be used for seabed clearance alongeablites, and fall pipe vessels will be used for installation of
scour protectionTransport vessels would be used to rotate construction crews to and from area ports.
Small support vessels would be used for construction monitoring.

The vessels used fordlinstallation of thénterarraycablesand offshore export cablesll contribute to

part of the estimatetiB9acres of seabed that will be disturbedamghoring duringonstruction of EW 1
and EW 2However, mostonstruction vessels will maintain pasit using dynamic positioning systems
or jackup features, limiting the use of anchors. Any anchors would be placed within the previously
cleared and disturbed area around the foundatmogectrelated vessel anchoritig expected to occtin

up to 1,40 locations. Within each locatipanchorings expected tamccur in ararea ofup to 269 f (25

m?) with a maximunpenetration depth of 49 ft (15 nBased orthe number of anchoring locations and
the anchoring area within each locatitme maximum area of seafloor disturbance from anchoring during
export cable installation is @siatedto be8.6 acres3.5 hectares).

2.2.2.2. Seabed preparation

Seabed preparation activities maydmnductedn some areagrior to the installation of cablés ensure

that the submarine export cable and burial equipment will not be impacted by any debris or hazards, both
natural and mamade, during the burial process, which may cause equipment damage and/or delays, and
to ensure sufficient burial deptBeabed prepatan activities may include grapnel rumsunitions and
explosives of concern (MEC) amthexploded ordnanc&¥O) clearance, prsweeping, prérenching,

and localized dredging.

In some areas, existing, out of service cables and pipelines mayd&aguaind removed to install the
submarine export cables. This removal will only be completed upedegbeemined cables and pipelines
in which written agreement is received from theneve and/or appropriate agencies. Should this be
required, details of the cutting or removal will be agreed upon by all associated parties and will be
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consistent with sound engineering practices and relevant requirements. (Additional details on crossing
existing submarine assets are provided within the Cable and Pipeline Crossings subsection).

During Project construction, the likelihood of MEC/UXO encounter is very low. Empire Wind has
implemented a Risk Assessment with Risk Mitigation Strategy (RARM®) gesigned to evaluate and

reduce risk in accordance with the As Low As Reasonably Practicable (ALARP) risk mitigation principle.
The RARMS consists of a phased process beginning with a desktop study and risk assessment that
identifies potential source$ MEC/UXO hazard based on charted MEC/UXO locations and historical
activities, assesses the baseline-(prggation) risk that MEC/UXO pose to the Project, and recommends

a strategy to mitigate that risk to ALARP. A geophysical survey will be conduc®pring 2023 to

identify potential MEC/UXO (pMEC/pUXO) in the Project area. A ROV reconnaissance survey planned
for Spring 2024 will confirm the pMEC/pUXO identified in the Spring 2023 geophysical survey.

Avoidance is proposed as the preferred approaichitigation of any confirmed MEC/UXO. There is a
possibility that confirmed MEC/UXO may be removed through physical relocation to another suitable
location on the seabed within the Project area or previous designated disposal areas for wet storage using
a ALift and Shiftdo operation. Selection of these
and condition of the confirmed MEC/UXO, and will be made in consultation with a MEC/UXO specialist
and in coordination with the appropriate ageac

In certain limited areas of the submarine export cable siting corridor, where underwater megaripples and
sandwaves are present on the seafloorsmeeping may be necessary prior to cable lay activities. Pre
sweeping involves smoothing the seafloprémoving ridges and edges, where present. The primary pre
sweeping method will involve using a suction hopper dredge vessel and/or mass flow excavator from a
construction vessel to remove the excess sediment on the seafloor along the footprint ¢é theg;cab
however, other types of dredging equipment may be used depending on environmental conditions and
equipment availabilityPresweeping is anticipated to be required primarily along the nearshore portions
of the export cable route and within New Y@&tate waters. Preliminary areas where Empire anticipates
pre-sweeping will be required are identified on Figuragure2-5 andFigure2-6. Where required, pre
sweeping activities will occur in an approximately ¥#6&0-m) width along the length of the

megaripples and sandwaves; the lengtbledrance will vary along the submarine export cable route,
ranging from approximately 197 ft (60 m) to 5,577 ft (1,700 m). Megaripple and sandwave height vary
depending on localized seabed and current characteristics. Approximately 119,26¢212189.5m°) of
sediment is anticipated to beedgedduringthese presweeping activities along the EW 1 submarine
export cable routd&empire anticipates that dredged material generated from the Projebemagoved

for beneficial reusée.g., beach nourishmémtr proper disposal. The actual method of dredged material
management will be based on sampling and consultation with regulatory agencies.

Pretrenching activities will be required in select locations along the EW 1 submarine export cable route

in areas Were deeper burial depths may be required and/or seabed conditions are not suitable for
traditional cable burial methods; pirenching activities may also be required in select locations along the
EW 2 submarine export cable route.fenching involvesunning the cable burial equipment over

portions of the route to soften the seabed prior to cable burial and/or the use of a suction hopper dredge to
excavate additional sediment. This activity helps facilitate an easier burial process in areas of greater
depth.

At locations where the EW 1 submarine export cable crosses other assets, local dredging may be needed
to reduce the shoaling of the crossing design. This crossing design would consist of the removal of
approximately 4 ft (1.2 m) of sediment wittar33 ft by 52.5 ft (10 m by 16 m) area at each crossing;

utilizing a 3:1 side slope, the upper bounds of this area will be approximately 59 ft by 79 ft (18 m by 24
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m). Approximately 679 yt(519 n¥) of material is anticipated to be removed by suction hogpezige

and/or mass flow excavation at each crossing. The final depth of the dredged area will be governed by the
vertical distance between the natural seabed and the assets to be crossed and will need to be approved by
the asset owners through a crossiggeement.

Dredging will berequiredto prior to theinstallation ofthe export cables near the EW 1 and EW 2
landfalls. Dredging is used to excavate, remove, and/or relocate sediment from the seabed to increase
water depth and alter existing conditiotigereby enabling deep draft vessels to safely navigate over
shallow areas, as well as allowing for adequate burial of the submarine export cables in areas where
deeper burial is required. Dredging methods may include clamshell dredging, suction dretdfjorg, a
hydraulic dredging.

For the EW 1 export cablenarea of approximately 2.79 acres (1.13 hectaemithe cable landfall,

between the existing 35th Street and 29th Street Piers at SBMT, will require dredging up to
approximately34.5 ft ¢10.5 m) below MLLW to facilitate access by the cable installation vessel.
Additionally, a dredge pit of approximate®p ft wide by 12 ft long (25 m by 3.66 m) at the base of the

two cable conduits at the cable landfall will be dredged to approxima®ly ft ¢5.8 m) MLLW and

backfilled with clean stone/scour protection to create a foundation to support the lowargdseasvof

the conduitsAnother area (at the bottom of the injector initiation pit) of approximately 0.079 acres (0.032
ha) beyond the end of the 35th Street Pier will also require dredging to slope down to a bottom elevation
55 ft (-16.7 m) MLLW to allav for the transition to the installation tool required for deeper burial within

the Bay Ridge Channel. Additional dredging/excavation is required for installing the cable conduits below
the existing platform and proposed outfall modification. To reachetipgired depths, a total of

approximately 98,350 cubic yards (75,194 cubic meters), of sediment will need to be dredged in these
areas, including assumed sideslopes and two feet of overdredge, to ensure that depth requirements are
met.Empire is proposintp conduct localized dredging activities between the 35th Street and 29th Street
Piers using a clamshell dredge with an environmental bucket. The dredge will be barge mounted and
dredging will be controlled to minimize sediment resuspension. Dredged sesliwikk be placed directly

into scows and settled for a minimum of 24 hours. For the localized dredging activities between the 35th
Street and 29th Street Piers at SBMT, it is anticipated that scows will be dewatered on site within the
submarine export tée corridor. Following the settling period, the scows will be decanted in accordance
with applicable permits and regulatory requirements.

Additionally, dredging may be required within an approximately-bfx6 (7.1-hectar¢ area in the Bay

Ridge Channelas the EW 1 submarine export cable route makes its approach into SBMT. This area
overlaps with the area proposed for maintenance dredging by the USACE in a Public Notice issued on
March 11, 2021. Empire is currently consulting with the USACE on the paitsrd channel maintenance
activities and does not anticipate conducting additional dredging within these UBAG&ged channel
reaches prior to construction and installation activities. However, dredging in this area could be required
if sedimentation orteoaling decreases the water depth prior to or during construction. Sedimentation over
the cables during operations may also result in an exceedance of the depth limitations of the cables over
time. In that case, maintenance dredging may be required drnojectoperations.

Forthe EW 2export cablean area of up t82.1 acre$13.0 hectargsnay require dredging of up to 30 ft
(10 m) below seabddvel to facilitate sufficient burial depths near export cable landfall if the eastern
approach to EW Randfall Cis selected for installatiordditionally, installation of the EW 2 export
cablewill requirelocalized dredging for excavation of the HDD pits andffferdams at the offshore
HDD exit locations for the cable landfall.
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Empire anticipates tharedged material generated from the Project will be removed for betheficial
reuse or propetisposal at a licensed facility. The actual method of dredged material management will be
based on sedimenharacteristics and consultation with regulai@ggncies.

2.2.2.3. Trenching/cable installation

Interarray and Offshore Export Cables

Following the preinstallation grapnel run and route clearancejrterarraycables and OEGsill be

brought to the appropriate section of table siting corridor on a deeyga cable laying vessel. From

there, the cables will be laid onto the seabed and either installed directly or a second vessel will follow the
cable laying process and buhgetcable using one of the following methods

1 Plowing: As the cable plow is dragged along the seabed, a small trench is created. The submarine
export cable is then placed in the trench and displaced sediment is either mechanically returned to
the trench andr backfills naturally under hydrodynamic forcing. Plowing is generally less
efficient than jetting methods but may be used in limitedsptific conditions.

9 Jetting: Jetting involves the use of pressurized water jets into the seabed, creatiry Asémne
trench is created, the submarine export cable is able to sink into the seabed. The displaced
sediment then resettles, naturally backfilling the trench. Jetting is considered the most efficient
method of submarine cable installation. It minimites extent and duration of bottom disturbance
for the significant length and water depths along the submarine export cable route.

1 Trenching (cutting): Trenching (cutting) is used on seabed containing hard materials not suitable
for plowing or jetting, ashe trenching machine is able to cut through the material using a chain or
wheel cutter fitted with picks. Once the cutter creates a trench, the submarine export cable is laid
into it.

The final cable burial method()ill be determined by the FDR/FIR stagéne equipment selected will

depend on seabed conditions, the required burial depths, as well as the results of various cable burial
studies; more than one installation and burial method may be selected per route and has the potential to be
used prenstdlation, during installation, and/or peststallation.

Jettingis expected tbe the primary method for cable burial alangst ofthe cable installation route.
Jetting may be conducted via a device that travels along the seafloor surkditea vertcal injector

fixed to a vessel or bargBoth of hese methods inject high pressure water into the sediment through a
blade whichis inserted into the seafloor to create a trench. Bafidde cablenay be either poday or
simultaneousDuring postlay burial with a jetting toglthe cable would first be laid along the seafloor,
and then the poday jetting tool would follow and may attempt multiple passes of the area for burial.
Alternatively, the cable may be fed from the cable vessel down theouggtical injectorand
simultaneoushuried inthe trenctduringthe jetting proces$ostlay burial with jetting is plannediong
the majority of the export cable routghereasimultaneous lay and burialith a vertical injectors

planned to be used in areas with deep burial requirerteegtsfederally maintained channeBpstlay

and vertical injectojetting are expected to be suitable installation tools atoosgt oftheEW 1 and EW

2 export cableoutes.Plowing and treshing methods were considered early in the design process but will
likely not be used.

Following burial of the cable, displaced sediment would resettle, naturally backfilling the trench. A post
burial survey wuld be performed along the export cable routedocument the burial depth and provide
information about how far the natural backfill has progressed at the time of the survey. The need for
active backfill or additional surveysowld be evaluated based on the results of the post burial survey.
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Simultaneous lay and buriabith a vertical injectors planned to be used in areas with deep burial
requirementge.g., federally maintained channels)

Submarinecables will be buried to a minimum target burial depth of 6 ft (1.8 m) below the seafloor
outside 6 federallymaintained (e.g., anchorages and shipping channels) areas. In locations where the
cable mustross federally maintained areas, the cable will be buried to a minimum burial depth of 15 ft
(4.6 m) below theurrent or future authorized depth @pdh of existing seabed (whichever is deeper).
TheEW 1 export cable route variant (deigure2-1, abovewould intersect théederally maintained
Ambrose Channeh the Lower Bay over alength of approximately 1.9 miles (3 km)

In shallow areas, specifically along the Rockaway sandlvaNlew York Harbor, the submarine export

cable may need to be floated into place for burial, as water depths along this stretch are inadequate for the
cable lay vessel. Should this floating installation method be implemented, the cable lay vessel will be
located approximately 1,312 ft (400 m) from the burial location. The cable burial machine will then assist

in lowering and burying the submarine export cable in place, as it moves along these shallower areas. The
burial machine may also be run out of a safgconstruction vessel.

Burial of theinterarrayand OECcables will terminate before tl@SSsand Jtubes will be installed to

protect the remaining portion of the calid®pending on the final construction and installation schedule,

it is possible that up to 3,000 ft (914 m) of the submarine export cables will need to be wet stored close to
the OSSlocation. This wet storage concept would be required should&&sbe ingalled after the

submarine export cables are buried along the cable route and would consist of temporarily burying the
remainder of the submarine export cables until they could be pulled in@iStBe Once reaching the
OSSlocation, the submarine expogldes would be cut, sealed, and fitted with corrosion resistant

rigging. The cables would then be laid and/or buried on the seafloor until they could be pulled into and
installed in theDSS The interarray cables will be installed and buried either bélfierénstallation of the

wind turbines and-fubes or at the same time if needed.

Offshore Export Cable Landfall

At the EW 1 export cable landfall location, the submarine exportsafilanost likely connect directly

into the onshore substation, as timshore substation is proposed to be located at the export cable landfall
location. At the export cable landfall location for EW 2, the submarine export cables will be joined to
onshore export cables at export cable landfaldepicted in Figures-@ and 27, EmpireWind is

evaluatinghe followingoptions for theeW 1 andEW 2 OEClandfalls:

1 EW 1: The export cable landfall for the EW 1 export cable will occur at the SBMT site, located
along the Brooklyn Waterfront and adjacent to 1st Avenue/2ndueuerhe parcel is owned by
New York City, leased to thidew York City Economic Development Corporati@md is the
same parcel in which the onshore substation is located.

1 EW 2 Landfall A: This export cable landfall for the EW 2 export cédleithin the Gty of Long
Beach public ROW at Riverside Boulevakbrizontal Directional Drilling HDD) operations will
be staged in a vacamtrivately owned parcel adjacent to Riverside Boulevard and East Broadway.

1 EW 2 Landfall B: This export cable landfall for tB&V 2 export cablés at an existing paved
parking lot to the north of Shore Road and east of Monroe Boulevard in the City of Long Beach.
HDD operations will be staged in a vacant privately owned parcel adjacent to Monroe Boulevard
and East Broadway.

1 EW 2 Landfall C: This export cable landfall for the EW 2 export cébéd an existing paved
parking lot at the Lido West Town Park in Lido Beach, Town of Hempstead. The parking lot is
owned by the Town of Hempstead.
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1 EW 2 LandfallE: This export cable landfalbr the EW 2 export cablis within the City ofLong
Beach public ROW at the corner of Laurelton Boulevard and West Broadway. HDD orP)pect
operations may be staged in adjacent vacant privately owned parcels.

Based on the existing conditioasthe offshoreexport cable landfad] both trenchless (e.g., HDD) and
trenched (open cut trench) methods are proposdtidanstallation ofthese cables he finalmethods for
cable installation Wi be determined by the FDR/FIR stage

HDD may be used to install cables under sensgoastahabitatg(e.g., dunes, beachest)the EW 2

export cabldandfall. For export cable landfalls, the HDD operations typically start from the onshore
landfall location and exit offshorsuch thabnshore and offshore work areas are required. Target depths
of landfall HDD paths vary by the length of the HDD and can be up to approximately 80 feet (24 meters).
HDD involvesusing a rig that drills a horizontal borehole under the sudasboreand exis onto the

seafloor. The submarine cables are then floated out to sea, then pulled back onshore within the drilled
borehole At the EW 2 export cabldandfall, a joint pit/temporary puin pit on the onshore sidd the

cable landfall will transition theffshoreexport cables to the onshore export cabilés joint location is
expected to be backfilled or installed in a concrete chamber, anceoaye a manhole; howevéehe

final designwill be determined by the FDR/FIR stage

Opencut alternatives arcurrently being considered for the EW 1 landfaltause oimitations of HDD
methods, like conflicting existing infrastructure, loose soil and sediment, or limited workspacecuDpen
alternatives require opesut trenching and dredging or jetting tflitate installation at target burial

depthfor approach to landside. Dredging excavates or removes sediment, creating a channel to allow the
cable to make landfall at the target installation depth. Dredging can be completed through clamshell
dredging, sction hopper dredging, or hydraulic dredging. No backfilling is proposed for dredging if used
for cable installation at landfalletting uses pressurized water jets to create a trench within the seabed,
where the export cable then sinks into the seabdisplaced sediment resettles and naturally backfills

the trench.

Additional installation methods are being considdoedhe EW 1 export cable landfaihcluding
cofferdams, through bulkheads, and over bulkheBus proposed method ftre EW lexport cable
landfall installation is to pull the submarine export cables through angled steel conduits through the
bulkhead along the shoreline at SBMT. Empwik demolish the existing relieving platform and
construct a new pile supported platform and bulkhead at the cable landfall as part of site preparation
activities and will install the conduits for cable landfall. Sheet piling will also be installed ivatiee to
support the conduits.

Direct Pipe® is a trenchless method that can be used when HDD methods present challenges. The method
allows for installing conduits beneath sensitiabitat Direct Pipe is included as an option in the PDE for

EW 2 export able landfalls. Similar to HDD, Direct Pipe operations would originate from an onshore

export cable landfall location and exit offshore, using both onshore and offshore work areas. The onshore
work areas are typically within the export cable landfall dardearget depths of landfall paths vary by

the length of the Direct Pipe and can be up to approximately 80 feet (24 meters). The Direct Pipe method
involves using a pipe thruster to grip and push a steel pipe with a microtunnel boring machine. Once the
microtunnel boring machine exits onto the seafloor and is removed, the duct used to house the electrical
cable can be fabricated into a pipe string one joint at a time within the same onshore entry workspace area
and pushed into the casing pipe previoustfahed using the Direct Pipe method.

OnshoreExport Cable
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As depicted ifFigure2-8, atotal of six onshore export cable route segments are under review to traverse
the island of Long Beach from the landfall options toWreck Lead Channelrossing:

1

From EW 2 Landfall A, the EW 2 Route LB follows Riverside Boulevard for approximately

1,500 ft (457 m), then turns east along East Park Avenue for 870 ft (265 m), and then west to
Reverend JJ Evans Boulevard, which turns into Park Place, for approximately 2,740 ft (835 m) to
approach th&Vreck Lead Channarossing at Riverside Boulevard.

From EW 2 Landfall B, the EW 2 Route LB follows East Broadway west for approximately
1,500 ft (457 m) to Riverside Boulevard where it joins with and continues as EW 2 Roeéte LB

From EW 2 Landfall C, the EW 2 Route LBfollows Lido Boulevard west for apmimately

2,300 ft (701 m), where Lido Boulevard changes to East Park Avenue, and continues west along
East Park Avenue for an additional 4,119 ft (1,256 m) to join EW 2 Roui&. l/Bsecond

alternate under review from EW 2 Landfall C, the EW 2 RoutdbLBllows East Broadway for
approximately 4,900 ft (1,494 m) then turns north on Lincoln Boulevard for another
approximately 2,960 ft (902 m) before turning west on East Harrison Street for an additional
approximately 1,260 ft (384 m) to approatteck LeadChannelat Long Beach Boulevard.

From EW 2 Landfall D, the EW 2 Route EBtravels west on Lido Boulevard for approximately
3,500 ft (1,067 m) to join with and continue as the EW 2 Rout€LB

One additional alternative onshore export cable route, EW ®2R®&1Variant, leaves EW 2
Landfall B and continues east approximately 772 ft (235 m) along East Broadway to join the EW
2 Route LBD at Lincoln Boulevard.

The EW 2 onshore export cable route then crodgesk Lead Channét Island ParkAs depicted in
Figure2-8, atotal of five onshore export cable route segments are under review to traverse Island Park
from Wreck Lead Channéb the onshore substation:

1

The EW 2 Route Island Park (HR)crosses to the west side of theng Island Rail Road(RR)

and follows Long Beach Road north then northeast to join and continue as the EQ@ute.

The EW 2 Route 1B follows along the ast side of the LIRR to join and continue as the EW 2
Route IRC route.

The EW 2 IRPC traverses north on Austin Boulevard, diverges west to follow Industrial Boulevard

for approximately 2,050 ft (625 m) before returning to Austin Boulevard, then continttesvest
to approach the EW 2 Onshore Substation B site.

The EW 2 Route D follows Austin Boulevard, similar to onshore export cable rot€ |But
does not diverge to follow Industrial Boulevard, as does onshore export cable rQute IP

The EW 2 RoutéP-E continues from the EW 2 Route-@Pthrough the EW 2 Onshore Substation
B site, turning west and traversing parallel to Daly Boulevard and crossing over RédcIR
approximately 1,500 ft (463 m), and then crosses north into the EW 2 Onshore Sul#stite.

Two onshore substation sites are currently under review. EW 2 Onshore Substation A is located on a
parcel on the corner of Hampton Road and Daly Boulevard. EW 2 Onshore Substation B is located
adjacent to the east side of the existing Oceariile of InterconnectiorPOl). The EW 2

Interconnection Cable (IC) routes, EW 2 RouteAl@nd EW 2 Route I, are proposed to connect the
Oceanside POI and the proposed EW 2 Onshore Substation A and B sites, respectively.

Based on the existing conditimalong the onshore export and interconnection cable routes, both
trenchless (e.g., HDD and jack and bore) and trenched (open cut trench) methods are prohesed for
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installation ofthese cables. The final methods for cable installatitirbes determinedy the FDR/FIR
stage

For inland waterway or wetland crossings, and onshore routing, HDD may be used to install cables under
sensitive coastal habitats major infrastructuresuch as railroads and highways. Onshore HDD is similar

to landfall HDDbut reqiires two onshore work areas on either side of the avoided habitat. Starting at one
onshore location, a borehole is created under the surface and exits to the other onshore location. The ducts
and cables are then pulled back within the drilled borehole.

Opencut alternatives are currently being considered for inland waterway croe$ihgEW 2 onshore

export cableand interconnection cablégcause dimitations of HDD methods, like conflicting existing
infrastructure, loose soil and sediment, oritéd workspace. Opecut alternatives require opeuit

trenching and dredging or jetting to facilitate installation at target burial for approach to landside.
Dredging excavates or removes sediment, creating a channel to allow thi taglsit across a

waterway or wetland crossing at the target installation depth. Dredging can be completed through
clamshell dredging, suction hopper dredging, or hydraulic dredging. No backfilling is proposed for
dredging if used for waterway and wetland crossidgtirg uses pressurized water jets to create a trench
within thewaterway where the export cable then sinks into the waterway as displaced sediment resettles
and naturally backfills the trench.

The onshore export cables and interconnection cables may afsidiked using the jack and bore

methodology or other neHDD trenchless technologies. While jack and bore is not the preferred onshore
installation methodology, Empire is proposing it as part of the PDE tedabrnuthe event that HDD and

open cut trent methodologies are not technically or commercially feasible to complete installation

activities. Jack and bore is completed by installing a steel pipe or casing under existing roads, railways, or
other infrastructure. This is completed by excavating a femtry) pit and receiving (exit) pit on either

side of the crossing. An auger boring machine then jacks a casing pipe through the earth while at the same
time removing earth spoil from the casing by meararofating auger inside the casing. The onshor

cable will then be pulled through the crossing.
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2.2.2.4. Cable protection
BOEM estimates that burial of cables to the target depth of 6 ft (1.8 m) would not be possible for as much
as 10 percent of tHength of the interarray and submarine export caloleas much a39 miles 62
kilometel) of cable In areas where burial dfi¢ cable to the target depth is not feasible or sufficient burial
depth is not achieved, cable protection will be installed as a secondary measure to protect the cables.
Cable protection will also be installedi locations along the export cable routeskabsea assets have
to be crossed (e.g., cables and pipelifegjure2-9, Figure2-10). The locations requiringable
protection the type of protection seled, and the amount placed around each submarine export and
interarraycable will be based on a variety of factors, including water flow and substrate type
(hydrodynamic scour modeling) and potential conflicting uses (i.e., commercial fishémigime trafic).
The final locationstypes and amounts afable protection Wl be determined by the FDR/FIR stage
Interarray cable protection would extend to a width of 16 ft (5 m) at the base and a depth of 3 ft (1 m)
and &port cable protection woulelxtend to a width ofAfeet (4.5 meters) and a depth of 5 feet (1.5
meters) Approximately123 to 127acres of cable protection would be requifedthe Proposed Actign
including42 acres for the interarray cables, 42 acres for the EW 1 OEC3940d3 acres for the EW 2
OECs, depending on the landfall locatibmstallation of cable protectidor the interarray cablds
expected to take two to three months each for EW 1 and ENStallation of cable protection for the
export cables is expectedtake up to six months each for EW 1 and EW 2.

Multiple types of cable protection may be used, includingsadck bags, concrete mattresses, faoad
mattresss. Empire notes that surficial use of mattresses is not a favored method gbrcdbtegion based

on feedback during the consultation process; however, this approach may be the preferred solution at
certain asset crossings in order to reduce shodlidgscription of these types of cable protection is
provided below.

Rocks

Rocks of diferent grade sizes are placed from a fall pipe vessel over the cable. Initially smaller stones are
placed over the cable as a covering layer to protect the cable from larger rocks, followed by larger rocks.
The rocks generally form a trapezoid, 4.9 fdeb (neters) above the seabed with a 2:1 gradient. This may
vary depending on expected scour. The trapezoid shape is designed to protect against anchor drag as well
as anchor drop. The length of the protection depends on the length of cable that issdairtheis not

achieved target depth. Where rock placement is used for crossing another cable or utility, a separation
layer may be laid on the seabed before rock placement.

Rock Bags

Rock bags consist of various sized rocks constrained within a ropesonetimg containment. They are
placed using a crane and deployed to the seabed in the correct position. Rock bags are more appropriate
for cable stability or trench scour related issues.

Concrete Mattresses

Concrete mttresses generally hadenensions of 19.7 feet by 9.8 feet by 1 foot (6 by 3 by 0.3 meters).
They are formed by interweaving concrete blocks with rope and wire. They are lowered to the seabed on
a frame. Once positioning over the cable has been confirmed, the frame releasesmeishiziggered,

and the mattress is deployed. The mattress placement process is repeated over the length of cable that
requires additional protection. Mattresses provide protection from anchor drop but are less effective at
protecting against anchor draWhere mattresses are used for crossing another cable or utility, a
separation layer must be laid on the seabed before mattress placement.

Frond Mattres®s
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Frond mattresses are designed to mimic natural seagrass and promote the formationiwéprotect

localized sand berms. Buoyant fronds are built into the mattress and when deployed they float in the water
column trapping sand. Frond mattresses are installed following the same procedure as general mattress
placement. The fronds floating in the watelumn can impede the correct placement of additional
mattresses.
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2.2.3. Port facilities

Construction and installation activities for the Proposed Action may be based out of more than one port,

and Empire Wind has not yet finalized selection of construction ports, staging areas, etc. The final port
selection for staging and construction wil determined based upon whether the ports are able to
accommodate Empireds schedule, workforce and equi

SBMT has been selected as a potential location for the export cable landfall and the onshore substation, as
well as a potential staging aréor wind turbine components (e.g., blades, turbines, nacelles), foundation
transition pieces, and other facility parts during construction of the offshore windférastructure
improvements have been proposed at SBMT to provide the necessary atsgacity, berthing

facilities, and water depths to operate as an offshore wind hub for several proposed offshore wind
projects, including the Proposed Action. These improvements inclugater activities (i.e., dredging

and dredged material managemeaplacement and strengthening of existing bulkheadsyval of

existing cofferdams,egrading a portion of riprap slogastallation of new pilesupported and floating
platforms, installation of new fenders), as well as some upland activities. gtiesaprovements at

SBMT are not being undertaken by Empivénd but are considered a Connected Action for thep&sed
Action and are thereforéescribedn this section.

The inwater work activities associated with SBMT would include the following:
1 Dredgng and dredged material management of approximately 189,000 cubic yards of sediments
spanning an area of 14.2 agres
9 Installationof 9,033 cubic yards of sand cap fill;

1 Replacemenand strengthening of existing bulkheads, including installation of approximately
3,383 cubic yards of fill and 123 cubic yards of new structure below Mean High Water (MHW);

1 Removalof existing cofferdams and removal of approximately 5&fic yards beiw MHW of
existing fill to mitigate filling as part of other fill installation;
1 Regradingof a portion of existing unvegetated riprap slope within the tidal zone, with replacement

of identical material, resulting in excavation and application of 10682 yardsbelow MHW of
riprap and fill.

1 Installationof new pile supported and floating platforms; and
I [Installationof new fenders.

In-water workassociated with the Connected Actionléscribed in detail iSections 2.2.3.1 through
2.2.35.

2.2.3.1. Dredging

Dredging pfi erlde chiamtned s and basins adjacent to th
accommodate the range of vessels that would use SBMT. Existing water depths in the (dréRaswd

dredging footprint range from 9 to 32 feet below MLLWV¥4 to-37 ft MHW). The lottom habitain the

dredging footprints predominantly unconsolidated silt. Sediments will be dredged to depths of up to 20

feet below the existing mudline to a final watepth of-38.1 ft MLLW (-43.0 ft MHW) to accommodate

drafts of vessels required to install offshore WTGs.

Table2-2 summarizes thproposed areas and volumes of dredgamgiFigure2-11 depicts the as
where dredging would occulll dredged material estimates for uncappedsaitiaclude two feet of
al | owa bd ep thoooweifoo variance in dredging operations and seafloor composition (e.g.,
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large boulders that would have to be removed beyond dredge depth). An additional three feet of dredging
would be required to insteh sedimentap over new dredged surfade Areas 2.1A and 2.3 (one foot for

the dimentcap and two feet to prevent damage to gairaentcapfrom maintenance dredug). The
additi otheapt idvedescri bed famthoosedmentappdd areag\dditichal t o
detail onsedimentcappingis provided inin Section 2.3.2, below.

Table 2-2. Approximate proposed dredging areas and volumes

Volume to Volume Total
Basin Area Design Dredged for | Volume in Depth of Dredged
Dredging of Dredging Depth Capping Overdepth | Overdepth Material
Area Location (acres) (cubic yards)| (cubic yards)| (cubic yards) (feet) (cubic yards)

1.0 35N 2.9 10,300 0 8,000 2 18,300
2.1A 39W 2.2 28,300 16,200 3,500 1 48,000
2.1B 39W 0.6 5,700 0 2,400 2 8,100
221 39N 3.9 11,000 0 12,900 2 23,900
222 35W 1.3 4,100 0 3,700 2 7,800
23 39S 34 65,300 14,300 3,300 1 82,900

Total 14.2 124,700 30,500 33,800 - 189,000

Dredging would beonducted using a clamshell dredger with a closed environmental bucket, which
would be operated using a crane on a barge. The dredge would be slowly withdrawn through the water
column to minimize generation of turbidity. Dredged sediments would be depivddescows, allowed

to settle for 24 hours prior to onsite decanting, and then transported to an appropriately permitted upland
disposal site. Dredged material would potentially be beneficially reused, depending on its suitability for
such uses.

Dredgingis anticipated to occur 24 hours a day over a period of 140 days during the summer and fall of
2024 and fall of 2025. Consistent with permit conditions, best management practices (BMPs) to control
turbidity would be used, including avoiding barge overflawoiding draining of the bucket into the

water column, careful placement of the dredge material onto the scows, and use of turbidity curtains for a

| arge proportion of the dredge area. A turdidity
to the 39th Street APierheado prior to dredging A
currents allowa similarapproach would be us@&uArea 1 and Area 2.3owever, trbidity curtain use

is not practical for 35W and 39Wecause ofdstcurrents in Upper New York Bayn addition to the

previously described BMPtheuse of aclamshell dredge with a closed environmental bualaeild

minimize movemenf turbidity beyond the dredge footprifturther, dredging would not lm®nducted

from March 1 to June 30 and October 1 to November 30 in accordance witbftiraar restrictions to

avoid periods of anadromous fish migrations
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Figure 2-11. Footprint of proposed dredging
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2.2.3.2. Sediment Capping

Sediment capping of newly dredged surfaces would be conducted to minimize resuspension of
contaminantsA onefoot clean sand cap would be placed mrstdging in Areas 2.1A and 2.3 where
dioxin concentriions exceed thresholds. An approximately-&cée area would receive one foot of clean
sand, amounting to 9,033 cubic yards of mate@ake dredging has been completed, the target depth
would be confirmed by multibeam echosounder imaging. Clean sarid thean be barged onsitand

sand would be applied to the dredged footprint using a clamshell dredger with a closed environmental
bucket, lowered slowly through the water column to minimize generation of turbidity. It is anticipated
that capping operatiesnwould be conducted 12 hours a day for 14 days and would occur immediately
following dredging of the respective areas. Turbidity curtains and other applicable BMPs would be
employed in a manner similar to that as described for dredfiregproposed footnt of sediment
capping is depicted iRigure2-12.

2.2.3.3. Bulkhead Replacement / Improvement

Existing bulkheads were evaluated by engineers based on the loading requirements required to support the
use of SBMT by the OSW industry. Components of OSW facilities are substantially heavier than the
containers that SBMT was built to accommodate, and thas been deterioration of bulkheads because

of the age of the structures. Several bulkheads at SBMT were identified as requiring replacement or
reinforcement to improve stability and to support the increased loads of associated with OSW activities,
includi ng the south side of 39th Street fAPiero (39S)
of the bulkhead along the bulkhead line between 32nd and 33rd Stre8®)(3ad an upland bulkhead

on the north side Afotal>dbLli7M lingdr feet @ hew Bukheadrobsheetdite kog .

wall would be installed at SBMT.

39"St reet @APierodo South Bulkhead Replacement

Approximately 1,055dd of bulkhead would be replacetbng the southern bulkhead of the 39th Street
iPi er 0 9%5.dNaw sheet(pies would be installed to create a new bulkhead surface approximately
72 inches in front of the existing bulkhead surface. The 39S bulkhead replacement would be a single
structure comprised of two sections: Southwest (39SW) and SoutB@&8)( Section 39SW is adjacent

the proposed heavy lift crane pad and would have attached cone fenders. During installation; 468 27.6
inch diameter sheet piles would be installed from a ceapuépped construction barge by using a vibro
hammer to drive thpiles to design depth. The new bulkhead would then be backfilled with clean gravel
and concrete fill to approximately MLW before capping with concrete on the top of the new deck.
Finally, new cone fenders would be installed over the new 39SW bulkhedes &ddld be used during

the bulkhead replacement to prevent wet concrete or concrete leachate from entering the water column.
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39"Street fAPierd West Toe Wall

An evaluation of the existing bulkhead atth& 30t r eet A Pi er o West (39W) dete
sheeting does not extend sufficiently deep, such that the proposed dredging of Area 2.1 may undermine
the bulkhead and caa it to fail. To address this, a new sheet pile toe wall is proposed to be installed
immediately seaward of the existing bulkhead. The toe wall would b#&&88ng and would be

comprised of AZ38 sheet piles with a diameter of 27.6 inches. This wallldvbe installed such that the
bottom of the new sheeting would extend#0 feet (NAVD 88), and the installed sheet piles would sit
approximately 40 feet below the existing mudline. During installation of the 39W toe wall, 302 sheet
piles would be instéd from a cranequipped construction barge by using a vibaonmer to drive the

pile to design deptlrollowing installation, the sheet piles would be cut and trimmed to a height of 5 feet
above the mudline. The area above the mudline between the nesallt@ad the existing bulkhead

would then be filled with concrete via a tremie to prevent exposure of the concrete to saltwater prior to
curing. During installation, BMPs auld be used to prevent wet concrete or concrete leachate from
entering the wateratumn. New cone fendergould then be installed at 39W.

32-33 Bulkhead Replacement and Enforcement

The existing structure north of the -l&éltellevinRBt reet
platform connected to a combined sewer outfalicture. The relieving platform, which is sdilled and
supported by timber piles, is in degraded condition as existing support from timber piles has been
determined to be unsalvageable. The relieving platform would be removed from land via remioal of t
pavement, excavation of remaining soil fill, and removal of the lower concrete deck. The existing timber
piles supporting the demolished relieving platform would be cut to the mudline and removed. A stone
armor layer would be installed as part of thaetesl slope up to the timber bulkhead to act as scour
protection. To provide lateral support of the upland fill, a new steel sheet pile wall would be driven on the
landside of the existing timber pile bulkhead, connected towards the gravity wall to theusduhe

combined sewer outfall structure to the north. The existing platform structure would then be replaced with
a new concrete higlevel relieving platform supported by hollow-#ich diameter steel pipe piles. The

new structure would be elevated &bdhe tidal zone. This new structure is required to facilitate OSW
activities, including access to the new dockdi@mw transfer vessel€TVs).

The replacement higlevelrelieving platformwould be positioned above MHWS, as opposed to the
existing reileving platform which occupies the water column above approximately Mibity-nine,20-

in diameter steel pipe pilesowld be installed to an approximate tip elevation@ ft below MHW to

support the new composite platform. New precast concrete pieofa86in width and 21in thickness

would be installed on top of the pipe piles. A composite platform deck comprised of precast planks and
in-situ top slab wuld be installed on top of the pile cap. The new platforouldmeet the existing

upland surfaces andowld provide the structural capacity for the increased loagsiredof thenew

functions of the SBMTacility. No work wouldtake place seaward of the existing gravity wall bulkhead.
BMPs would beusedto prevent vt concrete or concrete leachate from entering the water column.

35"Street APierdo North Localized Bul khead Repl aceme

A90footsecti on of recessed bul khead upland of the sl
North (35N)would be replacedvith a new sheet pile walb provide structural connection from the

landside portion 0B5N to aproposedService Operation Vessel (SOMpuding wharf The sheet pile wall

would be 9(eet long and wouldonsist of AZ24 sheet piles driven to an elevatiof -48.0 4 (NAVD

88). This sheet pile wal/l is intended to reinforec
will approach and transfer over theoposed SOV loading whafdetailed in Section.2.3.4). The
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bulkheadreplacement wuld take place entirely in the upland area oN3Ripe piles wuld be installed
using a vibrehammer for the majority of the length and then an impact hammgdwe used over the
last 10 to 15dd to ensure the piles are fully seatedhia toad bearing soil / stratum.

33"Street fAPiero West Removal of Existing Cofferdai

An evaluation of the existing cofferdam38"St r eet [ Pi edetérmiwe that thig sBUStMS
hasinsufficient live loading capacitio be ofusein future SBMT activities Thereforetheremoval of the
cofferdamis being proposetb mitigate the placement of fill for other elements of @mmnected Action
Prior to removal of the cofferdam, a new sheet pile wallid/be installed landward of the area to be
excavated, to act as a bul khead to provide suppor
would be internally excavated down to the existing adjacent mudline before being cut back. After
excavationtraditional under water cutting methodswid be applied to cut back the obsolete cell
structure. The exposed surfaceuld be graded to a 2:1 (horizontal:vertical) slope, ane@otthick

layer of bedding stoneauld be installed, followed by a-fbotlayer of armor stone to stabilize the new
shoreline Removal of the cofferdam and associated folnd reduce the volume of existing fill
occupying the water column and the area of mudline disturbtrerebycreaing new marine habitat and
new unvegetatetidal wetland habitat.

2.2.3.4. Installation of New Wharves

Three new platforms @uld be installed over water to enable the SBMT to berth and onload/offload
specialized vessels. One pilapported platform wauld extendwest off of 35W for transport and
construction bargesnepile-supported platform wuld extend norttoff of 35N to accommodate berthing
of SOVs, and one floating platformomld be installed off of the new 323 platformsto accommodate
berthing of CTVs.

Construction Barge Wharf

A wharf would be installed extending from the n@BW sheet pile walto support the loading and
unloading of construction vesselhis wharf would be a pilesupported concrete platform with a
enhancedapacityrelative tothe «isting cofferdam structurat 35W. Theproposediesignof the wharf
minimizes environmental impacts bginghollow steel pipe piles for support and extending the platform
surface approximately 4@détfrom the existing cofferdam surfadhereby minimizingdredging for

access to the new wharf. A total of 248-inch diameter hollow steel pipe pile®uid be irstalled

including 104 piles in marine habitat and 5 piles in tidal wetland habitae piles wouldgupport a 32-

by 196-foot platform, two dolphing anda 17- by 199-foot foot walkway, which would comprisa total

deck area of 66,3%square feetThe dolphinsvould consist of foupile clusters connected to the wharf
by a grated metal access walkway.

Pilesseaward of the cofferdamould be installed in the sediment without pnstallation excavation.
Steel fipe piles located in marine areas seawvaf the existing cofferdartinat arebeyond the reach of the
upland cranevould be installed from a crane bariggusing avibro-hammerto drive piles overthe
majority ofthelength and themsingan impact hammeb drivepilesover the last 10 to 1feetto ensure
the piles are fully seated in the load bearing soil/straBlionv starts vould be wsed diring impactpile
driving in the marine environmetd minimize potential noise impactfter installation to design depth,
piles would be topped witla concrete cap, anbla deck surface euld be installedupon the cap. BMPs
would be wsed during installatioto prevent wet concrete or concrete leachate from entiréngater
column.

Service Operations Vessel Loading Wharf
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A new wharf fo SOVswould be installed at the new 35N bulkheadupport theoperaions and

maintenance of OSW facilitie$his pile-supported concrete wharf wowddpporta 100- by 100-foot

platform, 266 feetof 3-foot-wide walkways andfour 16- by 16foot dolphins, amounting ta total

platform area of 9,64Qyslare feetThe wharfwould bedesigned to accommodate the berthingols

in all relevant ocean conditions and is dimensioned for loading / offloadaig®OV by t he vessel
onboad crane or by a shoieased telehandlgype forklift. The design lifting capacity auld be 20foct

containers with a weight of up to 12 metric tons. Personnel transdadfoom the vessels auld be
facilitated from t $igangps Shord ppwewouldbe providédioevessels® s e | 0

avoid running the onboard engines while berthed.

Prior to theinstallation of theSOV loadingwharf,a421- by 110foot area(46,310 squardeef) centered

on the proposed whanfould be excavated amdgradedo create a stable foundation for the wharf in an
area adjacent to the required dredging footpApproximately 10,532ubic yardsof materialconsisting

of riprap and fill would be excavated below MHW. The slopeuwld be regraded at 3:1
(vertical:horizontal), and a or@at depth of bedding stoneowld be laid throughout, followed by a five
foat depth of scour protection riprapmounting ta total depth of 6efe of stone. The regradingomld
temporarily disturb 0.75 acres of marine habitat @81 acres of tidal wetland habitat, replacing it with
similar material. All excavation, grading, and installation of mater@ild/be done to the extent possible
via excavators from land, with remaining work being done via excavators upon bargesriewat
procedures wuld be identical to those described for dredgisge(Sectio2.2.3.1, above

TheSQV loadingwharf would be supported tsgeel pipe pilesPrior to installingof the piles, selected
sections of the riprap euld be temporarily removed and dsyored taenable pile drivingThirty-six, 36-
inch diametesteel pipe piles auld be installed taupport the main deck via crane barge using a vibro
hammer for the majority of the lengtiimdan impact hammer over the ld$t to 15 €etto ensure the piles
are fully seated in the load bearing soil/stratum. Sixt@@inch diameter pipe pilesould be installed to
support four separate dolphins in a similar maninetotal, 52 piles would be installed6 of which

would bein-water. During impact hammer use on the crane barge, slowwtaridbe wsal to minimize
potential noise impacts. Pileowld be left unfilled except for a concrete pile plug for the uppeeb f
BMPs would be sad to prevent wet concrete or concrégachate from entering the water column.

Crew Transfer Vessel Wharf

A wharf would be installed off of the basin area between 32nd and 33rd Streets to provide docking for
CTVstransporting crews to and fro@SW sites. The CTV whawould be a 15 by 224-foot floating
concrete dockwhich wouldbe moored to 1480-inch diaméer hollow steel pipe spud pile&ccessto the
dock would be providedvia an 8 by 30-foot tidally adjusted walkwaywhich would besupportedy and
anchored to the adjacenstalled platformThe piles would bénstalled via crane barge using a vibro
hammer for themajority of the length and an impact hammer over the last 10 teetto fensure the piles
are fully seated in the load bearing soil/strat@ow startswould be wsed diring impact hammer
operationn the crane barge to minimize potentiaise impacts. The spud pile®uld not be filled but
would prevent access tgproximately 78 square feet of marine habitdte floating concrete deckonld
occupy approximately 75€ubic yardsof the water columuluring all tidal phaseand would have a
footprint of 3,360square feetThewalkwaywould shade approximately 2@tjuare feedf marine habitat
underneath it

2.2.3.5. Vessel Activity

The Connead Action would result in a small increase in vessel traffiaring constructionless than 1
vessel per day is expected to be uskzhsels that are expected to be used during construction ireclude
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barge with a mounted crane to install pilings or dredgknsents, and tugs and barges to transport
materials or receive and transport dredging materiakdxibstructionvessels wuld have a large below
water envelope andould operaé at a slowspeed

During operation, up to 9 vessels may transit to and B8&MIT per weekVessels visiting SBMT™uring
operationare expected to include cargo carrying vesge®Vs), bargesSOVs and CTVsPursuant to
analyses of infrastructure and site conditions, vessels would berth in the following arrangement:

T CCVswouldbe t h al ong the west (offshore) and south
1T Barges would berth along the north andaongvest f a
the west face of 35th Street APiero (35W);

1 SOVswould berth along a proposech ar f of f of the northeastern ec

(35N); and

1 CTVs would berth along a proposed floating wharf platform extending from the existing bulkhead
located between 32nd and 33rd Street33p

The characteristics of the vess#lat would use the bertlas SBMTaresummarized irfable2-3.

Table 2-3. Design vessatharacteristics for vessels berthing at SBMT

Vessel Type Length (feet) Beam (feet) Maximum Draft (feet)
Barge 400 105 19.2
CCV 508 88 31.2
SOV 262 64 22.3
CTV 90 40 6.5
2.3. Operations and Maintenance

Theoperationalifespan of EW 1 and EW 2 is expected to be 35 years, based on the design life of the
Project component3he operational parameters of EW 1, EW 2, and the OECs that are pertinent to this
assessment are summarized @ble 2.1 above. Thgpermanenimpacs on the environment resulting

from Projectoperationsincludingthe presence of structures, EMF and heat effects from the transmission
cables, andinderwater noisere quantified in Sectidb, below

The Project will be designed to operate with minimalttaglay supervisory input, with key systems

monitored from a central location, 24 hours a day. Em\jMired intends on constructing and maintaining

a staffed O&M Base consisting of up to tenclosed buildings on an approximately-dde (1.8

hectarg portion of SBMT. This O&M Base will monitor operations and include office, control room,

warehouse, shop, and pier space. The final selection will be determined upon whether the facility will be
able to accommodate Empireds workforce and equi pm

All offshore components will require routine maintenance and inspections. It is anticipates\itat
operationssessels andrew transfervessels will be used to supp@&M activities offshoe. Helicopters

are currently being considered to support the Project; Empire is continuing to evaluate logistics, and the
relevant impact assessments will be updated pending the final decision.

Generally, offshore O&M activities will include:

1 Inspectionf offshore components for signs of corrosion, quality of coatings, and structural
integrity of the wind turbine components;

47



1 Inspections of up to 10 percent of foundation scour protection in order to monitor and document
habitat disturbance and recoveryegy three years starting at year three;

1 Inspections and maintenance of the wind turbine@88electrical components/equipment;

1 Surveys of the submarine export cables and interarray cables routes, to confirm the cables have not
become exposed or that tt@ble protection measures have not worn away. Following the full
coverage abuilt survey, annual, riskased inspections will be conducted for the first three years.

For the remainder of the Operations Term, riskaded bathymetric surveys will be contia

every two years. Riskased burial depth surveys will be conducted every five years, with
coverage to be determined through the use of Distributed Temperature and Distributed
Acoustic/Vibration Sensing (DAS/DVS) systems. Additional survey activitiddercompleted

on an ameeded basis, determined based upon various factors, such as extreme weather events.;

1 Sampling and testing (including of lubricating oils, etc.);
Replacement of consumable items (such as filters, and hydraulic oils);

1 Repair or refacement of worn, failed, or defective systems (such as wind turbine blades,
gearboxes, bolts, corrosion protection systems, protective coatings, cables, etc. including cleaning
off subsea marine growth, realigning machinery, renewing cable protectignadaklitional rock
dumping or mattress placement, etc.);

9 Updating or improving systems (such as control systems, sensors, etc.); and
9 Disposal of waste materials and parts (in line with best practice and regulatory requirements).

=

The WTGs will be remotely nitored from an onshore facility through the Supervisory Control and

Data Acquisition (SCADA) system. The SCADA system acts as an interface for a number of sensors and
controls throughout the wind farm, allowing the status and performance to be momitwtéor, systems

to be controlled remotely, where required. The submarine export cables will be monitored through
Distributed Temperature Sensing and DAS/DVS equipnidmg.Distributed Temperature Sensing

system will be able to provide a real time monitgraf temperature along the submarine export cable

route, alerting Empire should the temperature change, which often is the result of scouring of material and
cable exposure. The DAS/DVS system will provide real time acoustic/vibration monitoring indicating
potential dredging activities or anchor drag occurring close to the submarine export cables.

In the event of a fault or failure of the offshore components, Empire will repair and replace the Project
component in a timely manner. Unplanned maintenance and repair of the wind turbi®&Sandll

occur within the component. Should the submarin®@gxgr interarray cables fault, the portion of the

cable will be spliced and replaced with a new, working segment. This will require the use of various cable
installation equipmengs described in Section 2.2.2.3, above.

2.4. Project Decommissioning

In accorénce with BOEM requirements, Empire Wind will be required to remove and/or decommission
all Project infrastructure and clear the seabed of all obstruatibes these facilities reach the end of

their 35year designed service life. A separate EFH consuftatill be conducted for the

decommissioning phase of the project.

The decommissioning process for the WTGs, foundationsQ&®hs anticipated to be the reverse of
installation, with Project components transported to an appropriate disposal angilimgdacility. All
foundations/Project components will need to be removed 15 ft (4.6 m) below the mudline, unless other
methods are deemed suitable through consultation with the regulatory authorities, including BOEM.
Submarine export and interarray aabWill be removed in accordance with a Decommissioningd?lan
retired in placeEmpire would need to obtain separate and subsequent approval from BOEM to retire any
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portion of the Prctin place. Project components will be decommissioned using a issuite of
vessels, as describedSections 2.2, above.

Although EW 1 and EW 2 have an assumed a lifetime of approximately 35 years, some installations and
components may remain fit for continued service after such time, where Bifipolenay seek to

repower such installations if extension is authorized by BOEM. Upon initiation of decommissioning
activities, EmpireNind will complete decommissioning within two years of termination of the Lease and
either reuse, recycle, or responsibly dispose of all mdgaemoved, unless otherwise authorized by

BOEM.

3. Existing Environment

The existing environment consists of existing EFH conditions in the Project area. To support the
characterization of fish and invertebrate resources, Empire conducted extensipediie surveys,
compiled data from publicly available databases (BgEFS EFH Mapper; Northeast Regional Ocean
Council; Mid-Atlantic OceanData Portg)|, regional surveys, and resource reports (e.g., Battista et al.
2019; NYSERDA 2017; Guida et al. 2017; NEFMC 208RFS 2017; MAFMC 2016, 2017), and
incorporated relevant peesviewed literature.

Site-specific geophysical, geotechnical, and benthic surveys were conducted across the Lease Area and a
large proportion of the submarine export cable siting corridors from March 2018 to November 2018 using
multibeam echsounder (MBES), side scan sonar (SSS), digital imagery, and sediment grab samples.
Site-specific and Projeetpecific geophysical survey data (multibeam echo sounder andcsidesonar)

were used to support the characterization of seabed conditionsiebédrab samples were analyzed for

grain size distribution, total organic carbon, and benthic infauna and were used totgrthutice

sediment types observed in digital imagery. Digital imagery was reviewed to aid in identification of key
habitat typesmacroinvertebrates, and fish.

Additional surveys were conducted along the proposed cable corridors in spring 2019 using sediment
profile imagery (SPland plaaview imaging supplemented by grab samples. To augment the 2019 survey
data and characterizegwiously unsurveyed portions of the EW 2 submarine export cable siting corridor,
Empire conducted additional benthic surveys from October 2020 to May 2021. The 2020/2021 surveys
collected MBES, SSS, ultishort baseline, sound velocity profiler, magnet@netubbottom profiler,

water quality profiler, digital imagery, and grab sample data.

3.1.1. Lease area

Sediments in theeaseArea are typical of the Midtlantic Bight, dominated by mediwsized sand and

gravel; mean grain size generally diminishes with distance from @dé®eMC 2016) Softbottom

substrate includes unconsolidated material ranging from gravel (> 2000 mic®fpet$rto sand (62.5

to 2,000 um), silt (4 to 62.5 pm), and clay (< 4 pm) (Williams et al. 2006), as well as empty shells and

shell fragments of various sizé&mpi r e6s geotechnical and geophysica
March toDecembeR018(Figure3-1) demonstratethat habitat in the Lease Area is generally

homogenous, with unconsolidated sediment grain sizes ranging from gravelly muddy samdly

gravel.Analysisof sonardata together with environmental samples and photograglested during the
surveyrevealed predominant seabed sediments to comprise sand. Regions of higher reflectivity

predominantly towards the west of the survey site were interpreted from the sonar data to comprise sand

with gravel and areas of shell fragments. Linear debris itemes wierpreted throughout the survey area
(Figure3-2.Among 67 stations where sedi ment grab sampl e
survey ofthe Lease Areanostof the stationgn=44) were classified as medium sand, while the
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remaining stations varied from very coarse silt to \w&grse sandhll habitat in theNTA was classified
by NOAA Habitat Complexity Categotyased on analysis of benthic grab sam(iégure3-3). The
classified habitat in the WTA includ€0,684acres of soft bottom habt{al,051acres of complex
habitat and57 acres of heterogeneous complex habitat

Empirebés geophysical surveys corroborated the cha
relatively flat, unconsolidated softbottomrdmated by sand and ripples, with small areas of sandy mud

and pebble$NYSERDA 2017; Guida et al. 2017; Battista et al. 2019). Three composite habitat types

were identified based on the approximately 400 samples collected and analy2dé8yad\support

benthic characterization; most of the Lease Area was characterized as rippled sand or megaripple sand
with high occurrence of faunal be(fSgure3-4, Battista et al. 2079Independently derived visual
characterization of sediment by UMASS SMAST supported theservationgGuida et al. 2017 Relict

(not currently active) megaripple bedforms are present within the eastern Lease Area, measthiany less

1 min height with wavelength 500 m (164229 ft) and generally orientatedrth-northwest south
southeastThe southeast portion of the Lease Area is within a radgkswale zone. The ridges found
heremeasure <1.5 m (4.9 ft) height, wavelengtmi (0.6 mi) with orientation westouthwest/east

northeast andre thought to be shoreface deposits left during shoreline transgression at the last rise in sea
level. The smallescale megaripple bedforms are superimposed on sand ridges and can be rere mob
than the sand ridgeself.

Sessile and slow moving epifauna observed along transects in the Lease Area are characteristic of this
type of habitat (e.g., sand dollars, mobile crustaceans, burrowing anemondsjikding fauna)ln 67

sediment grab saplescollectedalong three transects in the Lease Area between August and November
2018 atotal of 186 infaunal taxa were identified. The species assemblage and the ranked taxonomic
dominance varied across stations, indicating that stationsdigsienilar from one another. About 30

percent of the taxa were arthropods and 30 percent were mollusks. The most numerically abundant taxon
by a wide margin was the Polygordiidae polychaete family, which occurred in all but two samples; this
family represated about 39 percent of the nearly 67,000 individuals collected in all LeasdcAoka
grabsample was classified usi@pastal and Marine Ecological Classification Stand@MECS); the
distribution of CMECSBiIotic Groupsbased on grab samplissshownon Figure3-5. Empire collected

more than 3,000 digital images along 1,97@®00-m) transects and at each of the benthic grab locations.
The most frguently observed benthic invertebrate in the images was the common sand dollar; 52 stations
were categorizedsaSand Dollar Bedssing CMECSFigure3-6). Seven stations had relatively high

densities of faunal tubes (CMECS Small Tdglding Fauna), three stations were categorized as

Burrowing Anemones, and four stations as Mobile Crustaceans on Soft Sediments. One station at the
extreme western eraf the Lease Area was categorized as Large -Babkling FaunaOf the managed

species with EFH designated in the Lease Area, the ocean quahog, winter skate, and various flounder and
hake species were observed throughout the Lease Area in video and ssesgerents (see Appendix T,
Attachment T2 of Empire 2021); more individuals of these species were observed in the deeper waters of
the southeastern portion of the Lease Area. No soft coral, lobster, seagrass, or squid eggs were observed
during any of thdenthic surveys.

No hardbottom, other than areas of pebbles, muddy sandy gravel, and sandy gravel, was observed in the
2018 surveys of the Lease Arékowever, the 2019 and 2020 geotechnical surveys of the Lease Area
identified 932newnatural features,amely cobbles and bouldef2obbles and boulders range between

0.1 m (0.3 ft) x 0.1 nf0.3 ft) x 0.1 m (0.3 ft) and 2.6 m (8.5 ft) x 1.1 m (3.6 ft) x 0.2 m (0.7 ft) in size.
Cobbles and boulders aseattered with a higher density being observed in asgntiaith areas of

coarser sediment (slightly gravegand) in the north and west of thease AreaSome objectalentified

in thesurveyswere interpreted to be manmade featuli&sly associated with fishing activity. A total of
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287 such debris itemsgere observed ranging from 0.1 m 0.3%t).2 m (0.7 ft) x 0.1 m (0.3 ft) to 5.8 m

(29 ft) x 1.3 m (4.3 ft) x 0.8 m (2.6 ft) in size. In addition, 233 itemighefr debris up to 201 m (659 ft)

in lengthwere interpretedArtificial hardbottom in thédorm of shipwreck@andintentionally placed

artificial reefsalsoprovidessubstantial hard structure in the Lease ABaknown shipwrecks are

mapped in the deeper tvibirds of the Lease Aredlew York and New Jersey have programs to place

and managertficial reefs in state waters to enhance fish habitat. The distribution of charted recreational
diving shipwrecks and stateanaged artificial reefs within or adjacent to near the Prajeatis shown

on Figure3-7.

Numerous gradiometer anomalidentified in the geotechnical surveysre interpreted to be cables
crossing the Lease Arelline cable crossing were identified in the Lease Age@en of whiclwere
confirmed using the NOAA database, and tfaevhich wereinterpreted as unknown cabl@sgure3-8).

All waters from the sutefce to the ocean floor are pelagic. The entire Lease Area is in the photic zone (i.e.,
top 600 ft [200 m]), the top layer of the pelagic environment where sunlight supports photosynthetic
phytoplankton(Karleskint et al. 2006). Water deptifluences surface and bottom temperatures, light
penetration, sediment movement, and other physical and chemical habitat parameters that define EFH. In
the Lease Area, water depths are relatively uniform, ranging from 65 to 147 ft (20 ta#A8 mgreang

with distance from shore@bout 76 percent of the Lease Area is between 98 and 131 ft (30 and 40 m) deep
(Figure3-9). Oceanic currents, tempereguconductivity, pH, dissolved oxygen, and other features of the
water column influence the occurrence and abundance of marine fishes in the Lease Area. The pelagic
environment is particularly important for planktonic eggs and larvae, planktivorouienfeeding

species/life stages, and migratory pelagic spebld#S 2017; NEFMC 2017). The water column serves

dual functions as EFH: it supports the phytoplankton that sustain marine/ébachnd it provides a

dispersal mechanism for planktonic langienany managed species. Phytoplankton (e.g., diatoms,
dinoflagellates) thrive where nutrients and sunlight are abundant, such as along the coast of New Jersey
where abundant phytoplankton are sustained by nutrients carried to thié sugfice waterdy

upwelling. Phytoplankton are consumed by zooplankton (i.e., tiny animals such as copepods and larval
forms of crustaceans, bivalves, and other invertebrates) and ichthyoplankton (fish larvae). The most
numerically abundant component of the pelagic é@mmunity in the open waters of the Lease Area is

the ichthyoplankton assemblage. Buoyant eggs and larvae of most marine fishes in Southern New
England can remain in the plankton for weeks to months (Walsh et al. 2015). Plankton were prevalent in
acousticsurveys in the Lease Area in 2018, where strong evidence of diel vertical migrations of both
plankton and small fish were reported (Battista et al. 2019). The assemblage of species represented in the
ichthyoplankton varies seasonally and is strongly imiteel by water temperature; patterns of
ichthyoplankton assemblages have changed in recent decades, likely in response to climate change
(MAMFC 2017; Walsh et al. 2015).
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3.1.2. Offshore/onshore export cable

3.1.2.1. Export cable routes

EW lexport cable route

The route fotheEW 1 OECwould depart the Lease Area along its northern boundary, continue north
northwest across the outbound lane of the Ambroblatucket Traffic Separation Scheme, and then

enter the Separation Zone between the traffic lanes before turning west. The route would continue through
the Traffic Separation Zone toward New York Harbor, reaching a Precautionary Area at the end of the
traffic lanes. Prior to reaching the Precautionary Area, the route would enter a charted DangerdArea
Empire has proposed an alternate route variant to traverse this section of the route. Approaching
Gravesend Bay, Empire has proposed route variantsddt\tth LOECthat would either route the cable

within the Ambrose Channel or through the charted Anchorage #25 area. North of the Anchorage #25
area, theoute would turn northeast and follow the Bay Ridge Chanrnéktiandfall at SBMT.

Water depths in thEW 1corridor generally become shallower between@%s and the export cable
landfall (Figure3-10, Figure3-11). Minimum and maximum water depths along E\& 1 OEC corridor

are 6.0 m (19.7t¥ and 31.6 n{103.7 ft) respectivelyAbout 78 percent ache EW 10ECcorridor is less

than 49ft (15-m) deepMostwaters of the&EW 1 OECroutearepelagic, except in the shallowest waters
approaching landfalls’he bathymetry of the inshore section of @&€C corridoris heavily influenced by
numerousiredging campaigns, United States Army Corps of Engineers (USACE) posted public notice of
work for deepening of the Ambrose Channel in 2011 and the Anchorage Channel in 2014. Public notice
was alsgosted in 2021 for maienance dredging at the northern end of the Bay Ridge ChadiwecEW

1 OECroute varianpasses through the dredg&aibrose ChannelAll waters of theEW 1 OECroute are

in the photic zone (i.e., top 600 ft [200 m]), the top layer of the pelagic envimnvhere sunlight

supports photosynthetic phytoplankttarleskint et al. 2006)Section 3.1.1 provides a description of the
pelagic environment and its importance.

Benthic habitat in the EW dorridor islike the Lease Area and consistinparily of mobile, rippled sand
with unevenly distributed gravels, and slightly gravelly sand in topographic lows between bedfibhms
finer sediment grains in the nearshore portions of the corriddrg2 station SPI/P\benthicsurvey was
conductedn July 2019 along the proposed export catilates and at three poetermined reference
areaqseeFigure3-1, above). Per BOEMguidelines stations were spaced at 1.9 km along the proposed
cable routes, angference locations were determined based on USGS backdeasi@igure3-12).
Analysis of SPI images collected duritigg benthic survey demonstrated thatisnent types varied along
theEW 1 OEC corridorwith observed grain size classes ranging feiltaclay to granules and pebbjes
with boulders present at one stat{®igure3-13). Most stations alonghe EW 1 OEC corridowvere
predominantly composed of very fine and fine satdsilt-clay sediments observed along tBW 1

OEC corridomnwere in New Yorkstate waterand were frequently associated with overlying mussel,beds
whereastions with coarser sediment types were primarily located oadjadent to Cholera Bank
where coarse and vecparse sand, pebbles and granules, and boulders were obsesuedmnary othe
sediment distribution along the EWQEC corridoris presented ifable3-1. All habitat in the EW 1

OEC corridor was classified by NOAA Habitat Complexity Catediayed on analysis of benthic grab
samplesFigure3-14). The classified habitat in the EW 1 OEC corridor includes 2,636 acres of soft
bottom habitat, 240 acres of heterogeneous complex habitat, and 728 acres of complex habitat.

Table 3-1. EW 1 export cable route seabed sediment distribution

| Distance along route (km) | Sediment Type |
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From To
0.0 4.8 Silt and mud
4.8 8.9 Sand
8.9 11.7 Silt and mud
11.7 19.8 Sand
19.8 24.5 Slightly gravelly sand wittare patches of sand
24.5 29.6 Sand with rare pockets of gravel
29.6 32.2 Sand with bands of gravel
32.2 34.9 Sand with rare pockets of gravel
34.9 49.5 Sand
49.5 51.9 Sand with pockets of slightly gravelly sand
51.9 57.9 Slightly gravelly samith patches of sand
57.9 75.5 Sand with pockets of slightly gravelly sand

Bedformsarepresent along some sectinf the EW 10EC corridor In the portion of th@EC corridor
from km 5.8 to 21.1megaripplesvere observeih patches where sand is present at seabed and are up to

0.5 m (1.6 ft) in heightvith wavelengths of between 4 m (13.1 ft) and 15 m (49.FEfgmkm 21.1 to
75.5,megaripples are commorhere slightly gravelly sand occurs, generally with a wavelenfgtmo

(3.2 ft), height of <0.1 m (<0.3 ft) and varialdgentation. Relict (not currently active) bedform features
occur betweelim 29.6 and32. National Centers for Environmental InformatigdiCEI) background data
indicates these features are part ofider area of sand ridge bedforms with heigiyproximately 1.6 m
(52.4 ft), wavelength 300 m (984 ft), orientation nemtrthwest/souttsoutheast andentle gradients of
up to 1.5°Relict bedform featurealsooccur betweeim 49.4 and50.0. NCEI backgrund data indicates
these features are part of a wider area of sandwave bedfohaigbf approximately 0.5 m (1.6 ft),
wavelength 200 m (656 ft), orientation north/south and very ggrafdients of up to <1° superimposed
on to of larger sand ridge bedias of height approximately 2 (6.5 ft), wavelength 1100 m (3608 ft),
with orientation east/west and very gentle gradients of up to Ih&%ounded crestless shape of the
features athis scale suggests that they are no longer actively moving witineetilow. Mobility
investigationcompleted in the Lease Ardamonstrated thato movement had occurr@dmost areas.

Epifauna observenh theEW 1 OECcorridord ur i n g

Empi r eidcluded sandtddilarcands ur vey

mussel beds, mobile crustaceansrdwing anemones, attached hydroids, and-tuliling fauna. The
only managed species obsenedhe corridorduring thebenthicsurveys was the Atlantic sea scallop
Theanal ysis of
Dominant CMECS Biotic Groupalong the corridofThere was no specifgpatial trendalong the
corridor, but TubeBuilding Fauna (both small and larger) were i@st prevalent biotigroups observed
overall, andVussel Beds and Attached Mussels warevalent at the stations ireW York state waters

j ust bef or eFigulexl5)iOtharobseovedsiotic gfoupsncludedMobile Crustaceans on

Hard orMixed Substrates, Burrowing Anemones, and Sand Dollar Beds.

SPI

mages coll ected duri

ng

Empired:

The USACE New York District surveyed portions of the New York/New Jersey Harbor in 2005 as part of

a predredging baselineharacterization. Most of the samples were collected from within or adjacent to

the channel, which had not been dredged for 22 ye&ACE 2006). Ambrose Channel, the main vessel
route in the Lower Bay, contained mostly sand with some fine sand. Samples were also collected from the
Bay Ridge Channel, which overlaps with the inshore portion of the EW 1 OEC corridor. The sediments
near he terminus of the EW 1 OEC corridor consisted of verydjiraéned particles (mud, clay, and silt)
Several of Empiredéds 2019
north of the USACE channel sampling locations. The 20hpite samples indicated that this portion of
the EW 10ECcorridor was dominated by relatively stable sand inhabited bypedifed infauna (e.g.,

(USACE

2006) .
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polychaetes), hardodied mollusks (e.g., blue mussel), and mobile crustaceans (crabs). Both the Empire
and WBACE surveys identified blue mussel beds in the area just outside the Lower Bay.

Limited hardbottom was encountered within the EWHC corridorduring thesurvey of the initial EW 1
OEC corridorin 2018; one sampling locationorth of the nrthwesterrtip of the Lease Areaas

classified agpatchycobbled boulders on sandvhereas all other sampling stations were classified as
sand with mobile gravel or sand shdeg(re3-16). However, subsequent sampling of the likely EW 1
OEC corridor in 2019 and 2020 identified numerous boulders and debris between km 0 and 8.4, with peak
concentrationsf debris occurring beteen km 0.0 and 3.8Jong theeastern edge of the route corridor
where current/disused piers are present, and betve&m0and8.0, in The Narrows where the channel
thins and passes under the VerrazBaorows bridgeA total of 765 natural features, naty cobbles and
boulders, were identified in the EW 1 OEC corridoobblesand boulders range between 0.1 m (0.3 ft) x
0.1 m (0.3 ft) x 0.1 m (0.3 ft) and 2.8 m (9.2 ft) x 4.9 m (16.X )8 m (59 ft) in size. Cobbles and
boulders arscattered throughout the route with a higher density lmbsgrved in association with areas
of outcropping till in the west where numerous cobbles and bowdderresent. Some objects are
interpreted to be manmade features such as debris, or buoy#\ N&#ical charts show that the Lower
New York Bay contains fish trap areas, indicating that althougtotite does not enter these areas, some
items of debris may be fishing relatédtotal of 3,518 debris items were identified in the EW 1 OEC
corridorranging from 0.1 m (0.3 ft) x 0.1 (0.3 ft) x 0.1 m (0.3 ft) to 32.5 m (106.6 ft) x 3.8 m (118 ft) x
3.0 m (9.8 ft) in size.

Numerous shipwrecks and artificial reefelocated within or arounthe EW 1 OEC corridor. Thereare

29 known wrecks and obsttians, identified from NOAA nautical charts, expected withinEvé 1

OEC corridor Of these 26 are identified from the survey data on SSS, MBEBymetry or

magnetometer datAdditionally, NJDEP managek? artificial reefghatcover about 25 square les (65

km?) of sea floorandsupport recreational harvest of black sea tas$pg scup, and American lobster

(NJDEP 2019). Artificial reefs in coastal New York waters are known for these species as well as summer
flounder, cod, and several species of edible crab. The distribution of charted recreational diving
shipwrecks and statmanaged artificial reefs within or adjacent to near the Project Area is shown on
Figure3-7, above

A total of 11,452 gradiometer anomaligere interpreted within the EW QEC corridor. Some are
associated with debris items mapped in SSS or bathyhatay It should be noted that there is a
possibility that magnetic anomalies and SSS contacts may poterglfsent MEQJXO within the
Project areaWhile these magnetometer and SSS targets have been identified as physical hazards,
additional work taassess sitepecific risks of MEC has noekn completed at preseNumerous
anomalies are interpreted to be cable or pipeline crossings. Along theB& torridorfourteen cable
and five pipeline crossings were expected using the NOAA database. Nine afableseand five
pipelines weredentified by numerous magnetic anomalies, as well as four unknownarabgengs.

EW 2 export cable route

Theroute for theEW 2 OEC corridorwould exit the Lease Area from the central north edge and travel in
a relatively straight, northwestern directjdhen turn west seaward of the New York state water boundary
before making landfall in the vicinity of Long Beach or Lido Beach.

Water depths in thEW 2 OECcorridor become shallower between @8 and the export cable
landfalls(Figure3-17). Minimum and maximum water depths alo@&C corridorare 6.5 m (21.3tf and
38.0 m (124.6 ft) respectivelipproximately 92 percent of the EWQEC corridor is less than 48 (15
m) deepWater depths gradually incregseom 6.5 m (21.3 ft) to 31.6 m (124.6 fietween km 0 and
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31.6 Gradients are typically vegentle(<1°) along the EW 2 OEC corridaxlost of the waters of the
EW 2 OEC corridoare pelagic, except in the shallowest waters approaching landfalls. All waters of the
EW 2 OEC corridoare in the photic zone (i.e., top 600 ft [200 m])

Benthic habitat in the EW QEC corridor islike the Lease Area and consistimarily of mobile, ippled
sand with unevenly distributed gravels, and slightly gravelly sand in topographic lows between hedforms
with finer sediment grains observed in the nearshore portions of the cofiddysis of SPI images

from theJuly 2019surveyalong thenearslore portion of the EW 2 OEC corrint demonstrated that

stations were marily very fine sand or fine sand with a few stations composed of granules or pebbles
(Figure3-13). Additional samplingconductedalong theoffshore portion of th&W 2 OEC corridofrom
October 2020 through April 203%eeFigure3-1, above)corroborated characterizations of softbottom
habitat in previously surveyegmbrtionsof thecorridorand detected novel hardbottom (e.g., cobbles,
boulders) impreviouslyunsurveyed grtionsof the corridor Seabed sedimenigere confirmed by CPTs

and vibecores to comprise sand aslightly gravelly sand. Sediment patches indidakat discrete areas

of one sediment typeere present within a wider extent of the oth&rsummary of the sedient

distribution along the EW OEC corridoris presented iffable3-2. All habitat in the EW 2 OEC was
classified by NOAA Habitat Complexity Category based on analysis of benthic grab sérigplies

3-14). The classified habitat in the EW 2 OEC corridor includes 2,834 acres of soft bottom habitat and
1,708 acres of complex habitat.

Table 3-2. EW 2 export cable route seabed sediment distribution

Distance along route (km)

From To Sediment Type

0.0 12.1 Sand with pockets of slightly gravelly sand
12.1 13.6 Sand

13.6 18.4 Sand with pockets of slightgyravelly sand
18.4 191 Slightly gravelly sand

191 20.6 Sand

20.6 28.6 Slightly gravelly sand with patches of sand
28.6 30.1 Sand with pockets of slightly gravelly sand
30.1 32.6 Slightly gravelly sand with patches of sand
32.6 34.6 Slightlygravelly sand

34.6 35.6 Slightly gravelly sand with patches of sand
35.6 36.6 Slightly gravelly sand

36.6 38.1 Sand and slightly gravelly sand

38.1 39.4 Slightly gravelly sand with patches of sand
39.4 40.6 Slightly gravelly sand

40.6 41.1 Sandand slightly gravelly sand

41.1 42.1 Slightly gravelly sand

42.1 45.6 Sand and slightly gravelly sand

45.6 49.0 Sand

Relict bedforms are present throughout v 2 OEC corridarNCEI background data indicates these
features are part of a widarea of sandwave bedforms with heighproximately 0.3 m (1.0 ft),
wavelength 70 m (230 ft), orientation NNE/SSW and gradients of <1°. Genéoglbgraphic lows
between bedforms are interpreted as areas or pockets of slightly gravelly sand.dRipgdly coincide
with these areas, with heights of approximately <0.2 m (0.7 ft), wavelengippaiximately 1 m (3.3
ft), mainly NNE/SSW orientation and gradients <1°. The rounded crestless shbpdasitures at this
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scale suggests that they are naylemactively moving with sediment flow. Mobilitpvestigations
completed in the Lease Ardamonstrated thaio movement had occurr@dmost areas

Sessile and slow moving epifauna observed withireMe2 OECcorridord ur i ng Empi red6s ben
surveyincluded sand dollars and mussel beds, mobile crustaceans, burrowing anemones, attached
hydroids, and tubéuilding fauna. Of the managed species with EFH designated in the corridor, ocean
guahog, spiny dogfish, and winterasi& were observed in the 2020/2021 survey video and image
assessments. These species were primarily observed in the offshore portion of the corridor at depths of 92
to 112 ft (28 to 34 myverfine to gravelly sandTheanalysis of SPI images collectedidur g Empi r e 0 s
benthic survewlong the portion of the EW 2 OEC corridor in state waters, the only portion sampled,
demonstrated thalere were variety of dominant biotic groups. TuBeilding Faunaboth small and

large, were the most commgnoupsobservedn this portion ofthe corridor, while Tracks and Trails,

Mobile Crustaceans on Soft Sediments, and Mdbilestaceans on Hard or Mixed Substrates were also
prevalent Figure3-15).

No hardbottom habitat was observed in the 2019 benthic surveys of thedBB@ 2orridor(Figure

3-16); similarly, no hardbottom habitat was observed in the 2021 MBES and SSS surveys at or in the
vicinity of the EW 2 landfall locationg.he 2019 benthic surveys did not sampiest of the offshore

portion of the proposeBW 2 OEC corridarbut thatportionwassampled in 2020 and 2021, as

mentioned abovdJp tosix hundreccobbles and scattered boulders were detected during the 2020/2021
MBES and SSS surveys in nearshore portions of the EX@#Qcorridor approaching state wader

Lengths and widths of rockanged from approximately 0.3 to 6.2 ft (0.1 to 1.9 m) and heights above
seabed were up to approximately 3 ft (0.9 m). Cluster of cobbles and boulders overlaid areas of slightly
gravelly sand in transects characterized by sand dollar beds, burrowing asearahtubduilding

fauna. Sea lettucdJ{va lactuca) was observed growing on shell hash and pebbles and can be reasonably
assumed to also colonize larger boulders. The complex;dimemsional cobble/boulder/gravelly sand
habitat is likely to attractructureassociated managed species, such as black sea bass and scup, as well
as attaching life stages, such as longfin inshore squid eggs or Atlantic sea scallop spat. One winter skate
was observed over softbottom in a transect located within a bogjglexgation. Thesebservationsre
consistent with other descriptions of the regional geology, which report that most of the natural rocky
subtidal bank habitat of the United States Atlantic Coast occurs north of Massacliugedteife and

Adams 2018; Daig 2009; Roman et al. 2000).

Numerous shipwrecks and artificial reefgelocated within or neahe EW 2 OECcorridor, including the
Hempstead and McAllister Grounds artificial reefs that are located on the south shore of Long Island (see
Figure3-7).

A total of 814magnetic anomaliesere identified within the EW 2 OEErridor. Of thesesixteen
anomaliesvere interpreted to be associated with cablesaareivas interpreted to bessociated with an
item of debris mapped in the SSS and/or MBES data. The remaining@@ietic anomalies do not
correlate withany known infrastructure or interpreted seabed contélese are six known cables in the
NOAA database that cross the EVOEC corridor identified primarily frommagnetometer anomalies.
One further cable ithe NOAA database was expected to cross the route butovétentified. Two
additional sets of magnetic anomalies orientated in a linear arrangemsnennterpretedrom the
magnetometer data onlhesewere notobservedn the available background orimation andvere
interpreted to represent unknown cables.

3.1.2.2. Landing area
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The proposed location of the EW 1 export cable landfall is &BMT, a paved commercial shipping
terminal(Figure3-18). Any hard or softbottom habitats located in the vicinity are heavily impacted.
According to the U.S. Fish and Wildlife Service National Wetlands Inventory (NWI), the EW 1
submarine expoxtable siting corridor and export cable landfall do not intersect tidal wetl8RBWS
2019).However, two of the four landfalls (Landfalls C and D) proposed for EW 2 intersect NWI tidal
wetlands classified as estuarine and manmetlandwith an unconsddlated bottomcovering a combined
area of 2.64 acres (1.07 hectar@®ble3-3, Figure3-19). Natural Heritage Database inquiries were
submitted tdhe New York Stee Department of Environmental Conservatity SDEC), Division of
Fish and Wildlife, and results indicated that two significant natural communities, both comprising
sensitive beach habitats, were identified at Landfall C, Landfall D, and the temporargreask
associated with the landfall sites; however, EW 2 would not be located within a New York State
Significant Coastal Fish and Wildlife Habitat (Empire 2021).

3.1.2.3. Interior coastal

As described in Section 2.2.2&hove the EW lexport cablewill directly connect to an onshore

substation at SBMT, and then an interconnection cable will travel from the onshore substation to a point
of interconnection (seleigure2-7, abovg. The EW linterconnectiortable routds located within

urbanized landscapes in the New York metropolitan area, primarily along or within existing roadway
corridors. The EW 1 interconnection cable route and onshore substation would inte@s@ttacres and

0.08 acres of NWI tidal wetlands spectively Table3-3, Figure3-18). The EW 1 interconnection cable
routeis above the bank of Upp&tew York Bay. UppemMNew YorkBay, in the vicinity of the onshore
portions of the Project, is classified by NWI as an excavsibtidal estuarine system with an
unconsolidated btimand by the NYSDEC tidal wetland database as a littoral zone. NWI mapping
indicates that a small portion of Uppéew York Bay enters the interconnection cable raarndthe

onshore substation. NYSKQEmapping indicates that the littoral zone of UpNew YorkBay partially

enters the onshore substation. However, the bank is mainly comprised of industrial properties with
bulkheaded marine terminals and UpNew York Bay terminates at the bulkhead. Bdon desktop

analysis and observations made during the preliminary site reconnaissance, field delineations were not
completed for the EW 1 onshore interconnection cable snddheonshore substatidmecause athe
developed nature of the area and latletland and waterbody resources identified withinattea

As described in Section 2.2.2.3, ababe, EW 2export cablewill be joined to onshore export cablesaat
landfalllocationin either Long Beach or Lido Bea¢beeFigure2-8, above) The onshore export cables
will then traverse the island of Long Beaalongone of six routes from the landfall tiee Wreck Lead
Channekrossing beforefollowing one of five routes fromVreck Lead Channéb one of twoonshore
substationsOverall,the EW 2 onshore export cable and onshore substatiansgd be situated within
developed lands of variable development inten3ike onshore export cabteossing atVreck Lead
Channelwould intersect 1.93 acré8.78 hectares) of NWI tidal wetlandand the EW 2 onshore export
cable route fronWreck Lead Chnnelto the onshore substation would intersect up@8 @cres (0.28
hectares) of NWI tidal wetland3 @ble3-3, Figure3-19). Wreck Lead Channés classified by NWI as a
subtidal estuarine feature with an unconsolidated bottom atiteldyYSDEC tidal wetland dabase as a
littoral zone. NYSDEC also majsportion of the southern bank Wreck Lead Channels mudflas.

Based on a review of aerial imagery, the bank&/mdfck Lead Channelre highly modified with the
southern bank comprising of a mix of riprap and natural shoreline that quickly transitions to industrial
properties, and the north bank comprising of bulkheading and docks associated with an active marina
NWI and NYSDEC mappig indicates that tidal wetlands exist to the south and west of EW 2 Onshore
Substation A site and to the east of the EW 2 Onshore Substation B site. NWI classifiegdthands as
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subtidal estuarine with an unconsolidated bottdth intertidal estuaria wetlands along select banks.
The NWI mapped wetlands at these locations are approximately consistent with NYSDEC tidal wetlands
mapping which indicated littoral zone with intertidal wetlands and mudflats along the banks.

The Billion Oyster Project hasebn working since 2014 to restore the Eastern oyStasgostrea

virginica) to the New York/New Jersey Harbor. One of the seven restored reefs is at Bush Termjnal Park
approximately 0.6 miles southwesttbé EW 1 export cable landfall. The oyster waseoabundant in

the harbor, but since the early 1900s populations have declined by more than 99 percent in response to
wastewater discharges, oyster disease, overharvesting, and dredging for shipping channels. The Nature
Conservancy provides support with nitoring restored oyster reefs at seven sites in the New York/New
Jersey Harbor, including the Bush Terminal Park Community Reef adjacent to the EW 1 landfall in the
UpperNew YorkBay. Nearly one million 2 mm oysters were installed in 2016 to cteatBush

Terminal Park Community Reef; additional culch was placed on the reef inQ@4i@rs at the Bush

Terminal Reef grew more quickly than at other sites and began cementing together to form a reef. Some
individuals appeared to have spawned in suntf&; however, no recruits were observed the following
spring. To date, the incidence of oyster diseases has been low at thisdr@afer qualityhad been

generally good, with adequate dissolved oxygen. tengn monitoring studies of biodiversity,

reproduction, growth, and other parametatshis restored re@ire ongoing (McCann 2018).
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Figure 3-10. Bathymetry overview of EW lexport cableroute
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Note: Thestations do not include the portiontb&current proposed EW 2 export cable roatéederal waters.
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Figure 3-13. Predominant sediment types derived from SPI imagealong the export cable routegnd Connected Action area.

Note: The export cable route option exiting south from the Lease Area and to Jones Beach, New York, as reflected in this figaretdraoved from the PDE since Inspire
collected tlesedata and pepared its analysi¥hesample locations didot include the portion of the current proposed EW 2 export cable route in federal waters.
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Figure 3-15. Dominant CMECS biotic groupsderived from SPI imagesalong the export cable routes

Note: The export cableoute option exiting south from the Lease Area and to Jones Beach, New York, as reflected in this figure, has beenaentioe&IXE since Inspire
collected tlesedata and prepared its analydifesample locations didot include the portion of the current proposed EW 2 export cable route in federal waters.
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Figure 3-16. Occurrence ofhard-bottom habitat along the EW 1 and EW 2offshore export cable corridors

Note: The export cable route option exiting south from the Lease Area and to Jones Beach, New York, as reflected in this figaretdraoved from the PDE since Inspire
collected tlesedata and prepared its analydise samplelocationsdid not include the portion of the current proposed EW 2 export cable route in federal waters.
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3.1.3. Port modifications and O&M Facility (SBMT)

An O&M facility that will support operation of EW 1 and EW 2 will be built at SBEITJ is considered

a Connected Action to the Projethe scope of the Proposed action does not include any port
modifications; however, theYSDEChas separately filed a joint permit application to USACE and
NYSDEC for planned improvements at SBMAECOM 20213. The purpose of the SBMT port
infrastructure improvement project is to upgrade SBMT to serve as a staging facility and O&M facility
for the offshore wind industrythe SBMT project is considered a Connected Action for the Proposed
Action (see Sdion 2.2.3).

Watersamples collectedt the SBMT projecareaindicaterelatively low dissolved oxygefbO) levels
(74% inopenwateB25 4 % i n t he A jwihsalintpnesa24 partdparsthbusasnd
throughout theSBMT project areavhen the DO was sampl¢AECOM 20223.

The SBMT project areavould intersect 0.2 acres of NWI tidal wetlands classified as Estuarine and
Marine DeepwatefThere are no vegetated tidal wetlands in the SBMT project @ralale3-3). See also
Secton 3.1.2.20f this documentThebenthic habitain the SBMTproject arednasbeen routinely
disturbedto maintain thendustrial marine terminallhe benthic substrate classifiedoy NOAA

complexity category asoftbottom(Figure 3.12)with small patches of riprap afmloken concrete debris
from development of the marine termin@edimensamplingconducted by NYSDEGhowed
unconsolidated silt or sandy silith high organic content andw dissolved oxygeand dimentsare
contaminated witlindustrial pollutantsThe benthic invertebrate community in the SBMT project area is
typical ofthe degraded conditiomescribed abovédditional information on site conditiortsan be

found inAECOM 2022a andin AECOM 202b.

Bay Ridge Channgimmediatelyadjacento SBMT, is regularly dredged by the USACE to maintain
navigation depthThe water®f Bay Ridge Channelre recognized as providimyerwinteringhabitatfor
federally managedinter flounderandfor striped bass, a prey species for fedenalgnaged bluefish,
summer flounder, and windowparfeditionally, thewatess of Bay Ridge Flatsapproximately 2,000
feet offshore oSBMT, and the watersurrounding the pienshereSBMT is locatedprovide spawning
EFH for winter flounder (i.e., estuarine waters less thame@ersdeep).

Table 3-3. NWI and NYSDEC mapped wetlands within the EW 1 and EW 2 Project areafor the
Proposed Action

Route Feature NWI Classification Area(acres) | NYSDEC Classification] Area(acres)
EW 1 interconnection cabl¢ Estuarine and Marine Deepwate| <0.01 None 0
EW 1 onshore substation | Estuarine and Marine Deepwate| 0.08 Littoral Zone 0.01
EW 1 O&M base Estuarine and MarinBeepwater 0.2 Littoral Zone 0.01
EW 2 Landfall C Estuarine and Marine Deepwate| 1.59 None 0
EW 2 Landfall D Estuarine and Marine Deepwate| 1.05 Littoral Zone 2.48
EW 2Wreck Lead Channel| Estuarine and Marine Deepwate| 1.87 Littoral Zone 1.97
Estuarine and Marine Wetland 0.06 Shoals, Bars, Mudflats 0.05
EW 2 Route H& Estuarine and Marine Deepwate| 0.12 Littoral Zone 0.11
Estuarine and Marine Wetlands <0.01 Shoals, Bars, Mudflats 0.10
EW 2 Route HE Estuarine and MarinBeepwater 0.03 Littoral Zone 0.05
Riverine 0.03 Shoals, Bars, Mudflats 0.01
EW 2 Route K8 Estuarine and Marine Deepwate| 0.03 Littoral Zone 0.03
Estuarine and Marine Wetlands 0.02 Shoals, Bars, Mudflats 0.02

The area for the EW 1 O&M base does not include the Connected Action. See Section 5.1.3.3 for a discussion of wetlands
impacted by the Connected Action.

3.1.4. Adjacent Habitats
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For the purposes of discussing adjacent habitats that may be indirectly impacted by construction, this
section discuses resources within boftdamile (12.4kilometel radius/buffer around theease Areand

a 1,640foot (500-meter)buffer around the export cable route corridors. This buffer is based upon where
the most widespread indirect impaassociated with the wind turbindse(, pile driving noisé andthe

OEC:s (i.e., sediment suspensifmom the proposed Project could affdenthic resources.

Six artificial reefs were identifiedearthe Project area; however, ordgewas within the buffers around

the Project areddempstead Town ReéfFigure3-20). Thisreef areas represent approximatel§3

square miles4.97square kilometejof seafloorthat has been extensively modifiedthg placement of

structures such as ships, tanks, railroad cars, concrete debris, and reEtitibks, & described in

Section 3.1.2Bush Terminal P& Community Reef, a restored oyster réefocatedapproximately 0.6

miles southwest of the EW Xort cable landfallThe Bush Terminal Park Community Reef was created

by installing rearly one million 2 mm oysters in 20l#&hdadditional culch was placed on the reef in
2018.Additionally, there are three New Jersey Prime Recreational Fishing Aegasehwithin the

buffers around the Lease Area (i.e., Anglerés Ban
the buffers around the EW 1 OEC (i.e., Cholera Bank and Ambrose Chdfigefe@-20).
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4. Designated EFH

The Project areand Connected Actioimclude EFH designations developed by the New England Fishery
Management Council (NEFMC), the Mitlantic Fishery Management Council (MAFMC), and NMFS.

The management councils and NMFS designate EFH for species in association with a mapped-grid of 10
by 10-minute squares covering all marine habitat along the U.S. coast. The quadrangles are used are used
by the NEFMC and the MAFMC to delineate specifieaw for the purpose of EFH designations. The site

of the Proposed Action lies within 10 of the-li} 10-minute squares within tiéew York Bight, Long

Island andHudsonRaritan Estuaryegions.Species and life stages wiiH in the Project area were

identified with the N\VIFS EFH Mapper KMFS 20232. Descriptions and habitat designations for EFH
designated species and life stages weiraarily developed from NMFS EFH source documetits

Final Omnibus Essential Fish Habitat AmendmemMIERMC 2017, and theFinal Amendment 10 to the

2006 Consolidated Atlantic Highly Migratory Species FNWRMES 2017.

The Projectireaand Connected Actioimclude designated EFH foO4ish and invertebrate species, with
varying species and life stage distributiorotighout the Project area. Resources are managed under
various FMPs. NEFMC FMPs include Northeast Multispectes ScallopMonkfish; Atlantic Herring
Skate, SmaiMesh MultispeciesandSpiny Dogfish. MAFMC FMPs include Summer Flounder, Scup,
Black Sea Bas; Mackerel, Squid, Butterfistsurfclam Ocean Quahog®8luefishi Spiny Dogfish and
Monkfish. NMFS FMPs include the Highly Migratory Species. Designated EFH occurrence by
taxonomic grouping, individual species, and life stage is summarized iesT4bhnd 42.
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Table 4-1. EFH-designated fish and invertebrate species within the Project area. Information for the Connected Action is under the O&M heading.

EFH Species

Designated EFH for Species and Life Stages by Project Component

Eggs

Larvae

Juvenile

Adult

WEA | OEC | 0&M

WEA | OEC |

Oo&M

WEA | OEC | 0&M

WEA | OEC |

O&M

EFH Description

Gadids

Atlantic cod
Gadus morhua

Eggs/Larvae: Pelagic habitats in the Gulf of Maine, on
Georges Bank, and in the Mid-Atlantic region, and in the high-
salinity zones of certain bays and estuaries.

Adults: Sub-tidal benthic habitats in the Gulf of Maine, south
of Cape Cod, and on Georges Bank, between 30 and 160
meters, including high salinity zones in certain bays and
estuaries. Structurally complex hard bottom habitats composed
of gravel, cobble, and boulder substrates with and without
emergent epifauna and macroalgae are essential habitats for
adult cod. Adult cod are also found on sandy substrates and
frequent deeper slopes of ledges along shore. South of Cape
Cod, spawning occurs in nearshore areas and on the
continental shelf, usually in depths less than 70 meters.

Haddock
Melanogrammus aeglefinus

Larvae: Pelagic habitats in coastal and offshore waters in the
Gulf of Maine, the Mid-Atlantic, and on Georges Bank.

Juveniles: Sub-tidal benthic habitats between 40 and 140
meters in the Gulf of Maine, on Georges Bank and in the Mid-
Atlantic region, and as shallow as 20 meters along the coast of
Massachusetts, New Hampshire, and Maine. Essential fish
habitat for adult haddock occurs on hard sand (particularly
smooth patches between rocks), mixed sand and shell,
gravelly sand, and gravel. Young-of-the-year juveniles settle
on sand and gravel on Georges Bank but are found
predominantly on gravel pavement areas within a few months
after settlement. As they grow, they disperse over a greater
variety of substrate types on the bank. Young-of-the-year
haddock do not inhabit shallow, inshore habitats.
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EFH Species

Designated EFH for Species and Life Stages by Project Component

Eggs

Larvae

Juvenile

Adult

WEA

OEC

Oo&M

WEA

OEC

Oo&M

WEA

OEC

o&M

WEA

OEC

Oo&M

EFH Description

Pollock
Pollach

ius virens

Eggs: Pelagic inshore and offshore habitats in the Gulf of
Maine, on Georges Bank, and in southern New England,
including certain bays and estuaries.

Larvae: Pelagic inshore and offshore habitats in the Gulf of
Maine, on Georges Bank, and in the Mid-Atlantic region,
including certain bays and estuaries.

Juveniles: Inshore and offshore pelagic and benthic habitats
from the intertidal zone to 180 meters in the Gulf of Maine, in
Long Island Sound, and Narragansett Bay, between 40 and
180 meters on western Georges Bank and the Great South
Channel, and in mixed and full salinity waters in several bays
and estuaries north of Cape Cod. Essential fish habitat for
juvenile pollock consists of rocky bottom habitats with attached
macroalgae (rockweed and kelp) that provide refuge from
predators. Shallow water eelgrass beds are also essential
habitats for young-of-the-year pollock in the Gulf of Maine.
Older juveniles move into deeper water into habitats also
occupied by adults.

Red hake
Urophycis chuss

Eggs and Larvae: Pelagic habitats in the Gulf of Maine, on
Georges Bank, and in the Mid-Atlantic, and in certain bays and
estuaries.

Juveniles: Intertidal and sub-tidal benthic habitats throughout
the region on mud and sand substrates, to a maximum depth
of 80 meters, including certain bays and estuaries. Bottom
habitats providing shelter are essential for juvenile red hake,
including: mud substrates with biogenic depressions,
substrates providing biogenic complexity (e.g., eelgrass,
macroalgae, shells, anemone and polychaete tubes), and
artificial reefs. Newly settled juveniles occur in depressions on
the open seabed. Older juveniles are commonly associated
with shelter or structure and often inside live bivalves.

Adults: Benthic habitats in the Gulf of Maine and the outer
continental shelf and slope in depths of 50 T 750 meters and
as shallow as 20 meters in several inshore estuaries and
embayments as far south as Chesapeake Bay. Shell beds, soft
sediments (mud and sand), and artificial reefs provide
essential habitats for adult red hake. They are usually found in
depressions in softer sediments or in shell beds and not on
open sandy bottom.
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EFH Species

Designated EFH for Species and Life Stages by Project Component
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Silver hake
Merluccius bilinearis

Eggs and Larvae: Pelagic habitats from the Gulf of Maine to
Cape May, New Jersey, including Cape Cod and
Massachusetts Bays.

Juveniles: Pelagic and benthic habitats in the Gulf of Maine,
including certain coastal bays and estuaries, and on the
continental shelf as far south as Cape May, New Jersey, at
depths greater than 10 meters in coastal waters in the Mid-
Atlantic and between 40 and 400 meters in the Gulf of Maine,
on Georges Bank, and in the middle continental shelf in the
Mid-Atlantic, on sandy substrates. Juvenile silver hake are
found in association with sand-waves, flat sand with amphipod
tubes, and shells, and in biogenic depressions. Juveniles in the
New York Bight settle to the bottom at mid-shelf depths on
muddy sand substrates and find refuge in amphipod tube
mats.

Adults: Pelagic and benthic habitats at depths greater than 35
meters in the Gulf of Maine and certain coastal bays and
estuaries, between 70 and 400 meters on Georges Bank and
the outer continental shelf in the northern portion of the Mid-
Atlantic Bight, and in some shallower locations nearer the
coast, on sandy substrates. Adult silver hake are often found in
bottom depressions or in association with sand waves and
shell fragments. They have also been observed at high
densities in mud habitats bordering deep boulder reefs, resting
on boulder surfaces, and foraging over deep boulder reefs in
the southwestern Gulf of Maine. This species makes greater
use of the water column (for feeding, at night) than red or white
hake.

White hake
Urophycis tenuis

Juveniles: Intertidal and sub-tidal estuarine and marine
habitats in the Gulf of Maine, on Georges Bank, and in
southern New England, to a maximum depth of 300 meters.
Pelagic phase juveniles remain in the water column for about
two months. In nearshore waters, essential fish habitat for
benthic phase juveniles occurs on fine-grained, sandy
substrates in eelgrass, macroalgae, and un-vegetated habitats.
In the Mid-Atlantic, most juveniles settle to the bottom on the
continental shelf, but some enter estuaries, especially those in
southern New England. Older young-of-the-year juveniles
occupy the same habitat types as the recently-settled
juveniles, but move into deeper water (>50 meters).
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Flatfish

Summer flounder
Paralichthys dentatus

Eggs: North of Cape Hatteras, EFH is the pelagic waters
found over the continental shelf (from the coast out to the limits
of the EEZ). In general, summer flounder eggs are found
between October and May, being most abundant between
Cape Cod and Cape Hatteras, with the heaviest
concentrations within 9 miles of shore off New Jersey and New
York. Eggs abundance is highest at depths of 30 to 360 ft.

Larvae: North of Cape Hatteras, EFH is the pelagic waters
found over the continental shelf (from the coast out to the limits
of the EEZ). Inshore, EFH is all estuaries where summer
flounder were identified as being present (rare, common,
abundant, or highly abundant) in the ELMR database, in the
fmixingo(defined in ELMR as 0.5 to 25.0 ppt) and fseawatero
(defined in ELMR as greater than 25 ppt) salinity zones. In
general, summer flounder larvae are most abundant nearshore
(12-50 miles from shore) at depths between 30 to 230 ft. They
are most frequently found in the northern part of the Mid-
Atlantic Bight from September to February, and in the southern
part from November to May.

Juveniles: North of Cape Hatteras, EFH is the demersal
waters over the continental shelf (from the coast out to the
limits of the EEZ). Inshore, EFH is all estuaries where summer
flounder were identified as being present (rare, common,
abundant, or highly abundant) in the ELMR database for the
fmixingdand fseawaterdsalinity zones. In general, juveniles
use several estuarine habitats as nursery areas, including salt
marsh creeks, seagrass beds, mudflats, and open bay areas in
water temperatures greater than 37 °F and salinities from 10 to
30 ppt range.

Adults: 1) North of Cape Hatteras, EFH is the demersal
waters over the continental shelf (from the coast out to the
limits of the EEZ). Inshore, EFH is the estuaries where summer
flounder were identified as being common, abundant, or highly
abundant in the ELMR database for the fmixingoand
fseawaterosalinity zones. Generally, summer flounder inhabit
shallow coastal and estuarine waters ranging in depths from 1
to 82 feet, with an extensive range of salinities, during warmer
months and move offshore on the outer continental shelf at
depths of 500 ft in colder months.
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Winter flounder
Pseudopleuronectes
americanus

Eggs: Sub-tidal estuarine and coastal benthic habitats from
mean low water to 5 meters from Cape Cod to Absecon Inlet,
and as deep as 70 meters on Georges Bank and in the Gulf of
Maine, including mixed and high salinity zones in certain bays
and estuaries. The eggs are adhesive and deposited in
clusters on the bottom. Essential habitats for winter flounder
eggs include mud, muddy sand, sand, gravel, macroalgae, and
submerged aquatic vegetation. Bottom habitats are unsuitable
if exposed to excessive sedimentation.

Larvae: Estuarine, coastal, and continental shelf water column
habitats from the shoreline to a maximum depth of 70 meters
from the Gulf of Maine to Absecon Inlet, and including Georges
Bank, including mixed and high salinity zones in certain bays
and estuaries. Larvae hatch in nearshore waters and estuaries
or are transported shoreward from offshore spawning sites
where they metamorphose and settle to the bottom as
juveniles. They are initially planktonic but become increasingly
less buoyant and occupy the lower water column as they age.

Juveniles: Estuarine, coastal, and continental shelf benthic
habitats from the Gulf of Maine to Absecon Inlet, and including
Georges Bank, and in mixed and high salinity zones in certain
bays and estuaries. Essential fish habitat for juvenile winter
flounder extends from the intertidal zone to a maximum depth
of 60 meters and occurs on a variety of bottom types, such as
mud, sand, rocky substrates with attached macroalgae, tidal
wetlands, and eelgrass. Young-of-the-year juveniles are found
inshore on muddy and sandy sediments in and adjacent to
eelgrass and macroalgae, in bottom debris, and in marsh
creeks. They settle to the bottom in soft-sediment depositional
areas where currents concentrate late-stage larvae and
disperse into coarser-grained substrates as they age.

Adults: Estuarine, coastal, and continental shelf benthic
habitats extending from the intertidal zone to a maximum depth
of 70 meters from the Gulf of Maine to Absecon Inlet, and
including Georges Bank, and in mixed and high salinity zones
in certain bays and estuaries. Essential fish habitat for adult
winter flounder occurs on muddy and sandy substrates, and on
hard bottom on offshore banks. In inshore spawning areas,
essential fish habitat includes a variety of substrates where
eggs are deposited on the bottom.
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Windowpane flounder
Scophthalmus aquosus

Eggs/Larvae: Pelagic habitats on the continental shelf from
Georges Bank to Cape Hatteras and in mixed and high-salinity
zones of coastal bays and estuaries throughout the region.

Juveniles: Intertidal and sub-tidal benthic habitats in
estuarine, coastal marine, and continental shelf waters from
the Gulf of Maine to northern Florida, including mixed and high
salinity zones in bays and estuaries. Essential fish habitat for
juveniles occurs on mud and sand substrates and extends
from the intertidal zone to a depth of 60 meters.

Adults: Intertidal and sub-tidal benthic habitats in estuarine,
coastal marine, and continental shelf waters from the Gulf of
Maine to Cape Hatteras, including mixed and high salinity
zones in bays and estuaries. Essential fish habitat for adults
occurs on mud and sand substrates and extends from the
intertidal zone to a depth of 70 meters.

Witch flounder
Glyptocephalus
cynoglossus

Eggs and Larvae: Pelagic habitats on the continental shelf
throughout the Northeast region.
Adults: Sub-tidal benthic habitats between 35 and 400 meters

in the Gulf of Maine to 1500 meters on the outer continental
shelf and slope, with mud and muddy sand substrates.
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Yellowtail flounder
Limanda ferruginea

Eggs: Coastal and continental shelf pelagic habitats in the
Gulf of Maine, on Georges Bank, and in the Mid-Atlantic region
as far south as the upper Delmarva peninsula, including high
salinity zones of certain bays and estuaries.

Larvae: Coastal marine and continental shelf pelagic habitats
in the Gulf of Maine, and from Georges Bank to Cape
Hatteras, including high salinity zones of bays and estuaries.

Juveniles: Sub-tidal benthic habitats in coastal waters in the
Gulf of Maine and on the continental shelf on Georges Bank
and in the Mid-Atlantic, including the high salinity zones of
certain bays and estuaries. Essential fish habitat for juvenile
yellowtail flounder occurs on sand and muddy sand between
20 and 80 meters. In the Mid-Atlantic, young-of-the-year
juveniles settle to the bottom on the continental shelf, primarily
at depths of 40-70 meters, on sandy substrates.

Adults: Sub-tidal benthic habitats in coastal waters in the Gulf
of Maine and on the continental shelf on Georges Bank and in
the Mid-Atlantic, including the high salinity zones of certain
bays and estuaries. Essential fish habitat for adult yellowtail
flounder occurs on sand and sand with mud, shell hash,
gravel, and rocks at depths between 25 and 90 meters.
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Other Finfish

Atlantic butterfish
Peprilus triacanthus

Eggs: EFH is pelagic habitats in inshore estuaries and
embayments from Massachusetts Bay to the south shore of
Long Island, New York, in Chesapeake Bay, and on the
continental shelf and slope, primarily from Georges Bank to
Cape Hatteras, North Carolina. EFH for Atlantic butterfish eggs
is generally found over bottom depths of 1,500 meters or less
where average temperatures in the upper 200 meters of the
water column are 6.5-21.5°C.

Larvae: EFH is pelagic habitats in inshore estuaries and
embayments in Boston harbor, from the south shore of Cape
Cod to the Hudson River, and in Delaware and Chesapeake
bays, and on the continental shelf from the Great South
Channel (western Georges Bank) to Cape Hatteras, North
Carolina. EFH for Atlantic butterfish larvae is generally found
over bottom depths between 41 and 350 meters where
average temperatures in the upper 200 meters of the water
column are 8.5-21.5°C.

Juveniles: EFH is pelagic habitats in inshore estuaries and
embayments from Massachusetts Bay to Pamlico Sound,
North Carolina, in inshore waters of the Gulf of Maine and the
South Atlantic Bight, and on the inner and outer continental
shelf from southern New England to South Carolina. EFH for
juvenile Atlantic butterfish is generally found over bottom
depths between 10 and 280 meters where bottom water
temperatures are between 6.5 and 27°C and salinities are
above 5 ppt. Juvenile butterfish feed mainly on planktonic prey.

Adults: EFH is pelagic habitats in inshore estuaries and
embayments from Massachusetts Bay to Pamlico Sound,
North Carolina, inshore waters of the Gulf of Maine and the
South Atlantic Bight, on Georges Bank, on the inner
continental shelf south of Delaware Bay, and on the outer
continental shelf from southern New England to South
Carolina. EFH for adult Atlantic butterfish is generally found
over bottom depths between 10 and 250 meters where bottom
water temperatures are between 4.5 and 27.5°C and salinities
are above 5 ppt. Spawning probably does not occur at
temperatures below 15°C. Adult butterfish feed mainly on
planktonic prey, including squids and fishes.
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Atlantic mackerel
Scomber scombrus

Eggs: EFH is pelagic habitats in inshore estuaries and
embayments from Great Bay, New Hampshire to the south
shore of Long Island, New York, inshore and offshore waters
of the Gulf of Maine, and on the continental shelf from Georges
Bank to Cape Hatteras, North Carolina (mostly north of 38°N).
EFH for Atlantic mackerel eggs is generally found over bottom
depths of 100 meters or less with average water temperatures
of 6.5-12.5°C in the upper 15 meters of the water column.

Larvae: EFH is pelagic habitats in inshore estuaries and
embayments from Great Bay, New Hampshire to the south
shore of Long Island, New York, inshore waters of the Gulf of
Maine, and on the continental shelf from Georges Bank to
Cape Hatteras, North Carolina (mostly north of 38°N). EFH for
Atlantic mackerel larvae is generally found over bottom depths
between 21 and 100 meters with average water temperatures
of 5.5-11.5°C in the upper 200 meters of the water column.

Juveniles: EFH is pelagic habitats in inshore estuaries and
embayments from Passamaquoddy Bay and Penobscot Bay,
Maine to the Hudson River, in the Gulf of Maine, and on the
continental shelf from Georges Bank to Cape Hatteras, North
Carolina. EFH for juvenile Atlantic mackerel is generally found
over bottom depths between 10 and 110 meters and in water
temperatures of 5 to 20°C. Juvenile Atlantic mackerel feed
primarily on small crustaceans, larval fish, and other pelagic
organisms.

Adults: EFH is pelagic habitats in inshore estuaries and
embayments from Passamaquoddy Bay, Maine to the Hudson
River, and on the continental shelf from Georges Bank to Cape
Hatteras, North Carolina. EFH for adult Atlantic mackerel is
generally found over bottom depths less than 170 meters and
in water temperatures of 5 to 20°C. Spawning occurs at
temperatures above 7°C, with a peak between 9 and 14°C.
Adult Atlantic mackerel are opportunistic predators feeding
primarily on a wider range and larger individuals of pelagic
crustaceans than juveniles, but also on fish and squid.
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Atlantic sea herring
Clupea harengus

Larvae: Inshore and offshore pelagic habitats in the Gulf of
Maine, on Georges Bank, and in the upper Mid-Atlantic Bight,
and in certain bays and estuaries. Atlantic herring have a very
long larval stage, lasting 4-8 months, and are transported long
distances to inshore and estuarine waters where they
metamorphose into early-stage juveniles ( ibr i t o) i

Juveniles: Intertidal and sub-tidal pelagic habitats to 300
meters throughout the region, including certain bays and
estuaries. One and two-year old juveniles form large schools
and make limited seasonal inshore-offshore migrations. Older
juveniles are usually found in water temperatures of 3 to 15°C
in the northern part of their range and as high as 22°C in the
Mid-Atlantic. Young-of-the-year juveniles can tolerate low
salinities, but older juveniles avoid brackish water.

Adults: Sub-tidal pelagic habitats with maximum depths of 300
meters throughout the region, including certain bays and
estuaries. Adults make extensive seasonal migrations between
summer and fall spawning grounds on Georges Bank and the
Gulf of Maine and overwintering areas in southern New
England and the Mid-Atlantic region. They seldom migrate
beyond a depth of about 100 meters and i unless they are
preparing to spawn i usually remain near the surface. They
generally avoid water temperatures above 10°C and low
salinities. Spawning takes place on the bottom, generally in
depths of 51 90 meters on a variety of substrates (see eggs).

f
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Black sea bass
Centropristis striata

Eggs: EFH is the estuaries where black sea bass eggs were
identified in the ELMR database as common, abundant, or
highly abundant for the fimixingdand fseawaterosalinity zones.
Generally, black sea bass eggs are found from May through
October on the continental shelf, from southern New England
to North Carolina.

Larvae: North of Cape Hatteras, EFH is the pelagic waters
found over the continental shelf, from the Gulf of Maine to
Cape Hatteras. EFH also is estuaries where black sea bass
were identified as common, abundant, or highly abundant in
the ELMR database for the fimixingdand fseawater salinity
zones. Generally, the habitats for larvae are near coastal areas
and marine parts of estuaries between Virginia and New York.
When larvae become demersal, they occur on structured
inshore habitat such as sponge beds.

Juveniles: Offshore, EFH is the demersal waters over the
continental shelf, from the Gulf of Maine to Cape Hatteras.
Inshore, EFH is the estuaries where black sea bass are
identified as being common, abundant, or highly abundant in
the ELMR database for the mixingoand fseawaterosalinity
zones. Juveniles occur in estuaries in summer and spring.
Generally, juveniles occur in waters warmer than 43°F with
salinities greater than 18 ppt and coastal areas between
Virginia and Massachusetts. Juveniles are usually found in
association with rough bottom, shellfish and eelgrass beds,
man-made structures in sandy shelly areas; offshore clam
beds and shell patches may also be used during the wintering.

Adults: Offshore, EFH is the demersal waters over the
continental shelf, from the Gulf of Maine to Cape Hatteras.
Inshore, EFH is the estuaries where adult black sea bass were
identified as being common, abundant, or highly abundant in
the ELMR database for the fimixingdand seawaterosalinity
zones. Adults occur in estuaries from May through October.
Wintering adults are generally offshore, south of New York to
North Carolina. Temperatures above 43°F seem to be the
minimum requirements. Structured habitats (natural and man-
made), sand and shell are usually the substrate preference.
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Bluefish
Pomatomus saltatrix

Eggs: North of Cape Hatteras, pelagic waters over the
continental shelf at mid-shelf depths, from Montauk Point south
to Cape Hatteras. Bluefish eggs are generally not collected in
estuarine waters and thus there is no EFH designation inshore.
Generally, bluefish eggs are collected between April through
August in temperatures greater than 64°F (18°C) and normal
shelf salinities (> 31 ppt).

Larvae: North of Cape Hatteras, pelagic waters over the
continental shelf, most commonly above 49 ft (15 m), from
Montauk Point south to Cape Hatteras. Bluefish larvae are not
generally collected inshore, so there is no EFH designation
inshore for larvae. Generally, bluefish larvae are collected April
through September in temperatures greater than 64 °F (18°C)
in normal shelf salinities (> 30 ppt).

Juveniles: 1) North of Cape Hatteras, pelagic waters found
over the continental shelf from Nantucket Island south to Cape
Hatteras and 2) all major estuaries between Penobscot Bay,
Maine and St. Johns River, Florida. Generally, juvenile bluefish
occur in North Atlantic estuaries from June through October,
Mid-Atlantic estuaries from May through October, and South
Atlantic estuaries March through December, within the fmixingo
and fseawaterozones. Distribution of juveniles by temperature,
salinity, and depth over the continental shelf is undescribed.

Adults: 1) North of Cape Hatteras, over the continental shelf
(from the coast out to the limits of the EEZ), from Cape Cod
Bay south to Cape Hatteras and 2) all major estuaries between
Penobscot Bay, Maine and St. Johns River, Florida. Adult
bluefish are found in North Atlantic estuaries from June
through October, Mid-Atlantic estuaries from April through
October, and in South Atlantic estuaries from May through
January in the fimixingdand fseawaterdzones. Bluefish adults
are highly migratory and distribution varies seasonally
according to the size of the individuals comprising the schools.
Bluefish are generally found in normal shelf salinities (> 25

ppY).
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Monkfish
Lophius americanus

Eggs and Larvae: Pelagic habitats in inshore areas, and on
the continental shelf and slope throughout the Northeast
region. Monkfish eggs are shed in very large buoyant mucoidal
egg fiveils. o0 Monkfish | arv-ae
Atlantic region and occur over a wide depth range, from the
surf zone to depths of 1000 to 1500 meters on the continental
slope.

Juveniles: Sub-tidal benthic habitats in depths of 50 to 400
meters in the Mid-Atlantic, between 20 and 400 meters in the
Gulf of Maine, and to a maximum depth of 1000 meters on the
continental slope. A variety of habitats are essential for juvenile
monkfish, including hard sand, pebbles, gravel, broken shells,
and soft mud; they also seek shelter among rocks with
attached algae. Juveniles collected on mud bottom next to
rock-ledge and boulder fields in the western Gulf of Maine
were in better condition than juveniles collected on isolated
mud bottom, indicating that feeding conditions in these edge
habitats are better. Young-of-the-year juveniles have been
collected primarily on the central portion of the shelf in the Mid-
Atlantic, but also in shallow nearshore waters off eastern Long
Island, up the Hudson Canyon shelf valley, and around the
perimeter of Georges Bank. They have also been collected as
deep as 900 meters on the continental slope.

Adults: Sub-tidal benthic habitats in depths of 50 to 400
meters in southern New England and Georges Bank, between
20 and 400 meters in the Gulf of Maine, and to a maximum
depth of 1000 meters on the continental slope. Essential fish
habitat for adult monkfish is composed of hard sand, pebbles,
gravel, broken shells, and soft mud. They seem to prefer soft
sediments (fine sand and mud) over sand and gravel, and, like
juveniles, utilize the edges of rocky areas for feeding.
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Ocean pout
Macrozoarces americanus

Eggs: Hard-bottom habitats in the Gulf of Maine, Georges
Bank, and in the Mid-Atlantic Bight, as well as the high-salinity
zones in certain estuaries. Eggs are laid in gelatinous masses,
generally in sheltered nests, holes, or rocky crevices. Essential
fish habitat for ocean pout eggs occurs in depths less than 100
meters on rocky bottom habitats.

Juveniles: Intertidal and sub-tidal benthic habitats in the Gulf
of Maine and on the continental shelf north of Cape May, New
Jersey, on the southern portion of Georges Bank, and in the
high salinity zones of bays and estuaries north of Cape Cod,
extending to a maximum depth of 120 meters. Essential fish
habitat for juvenile ocean pout occurs on a wide variety of
substrates, including shells, rocks, algae, soft sediments, sand,
and

Gravel.

Adults: Sub-tidal benthic habitats between 20 and 140 meters
in the Gulf of Maine, on Georges Bank, in coastal and
continental shelf waters north of Cape May, New Jersey, and
in the high salinity zones of bays and estuaries north of Cape
Cod. Essential fish habitat for adult ocean pout includes mud
and sand, particularly in association with structure forming
habitat types (i.e., shells, gravel, or boulders). In softer
sediments, they burrow tail first and leave a depression on the
sediment surface. Ocean pout congregate in rocky areas prior
to spawning and frequently occupy nesting holes under rocks
or in crevices in depths less than 100 meters.
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Scup

Stenotomus chrysops

Eggs: EFH is estuaries where scup eggs were identified as
common, abundant, or highly abundant in the ELMR database
for the fimixingoand fseawaterosalinity zones. In general, scup
eggs are found from May through August in southern New
England to coastal Virginia, in waters between 55 and 73 °F
and in salinities greater than 15 ppt.

Larvae: EFH is estuaries where scup were identified as
common, abundant, or highly abundant in the ELMR database
for the fimixingdand fseawaterosalinity zones. In general, scup
larvae are most abundant nearshore from May through
September, in waters between 55 and 73 °F and in salinities
greater than 15 ppt.

Juveniles: 1) Offshore, EFH is the demersal waters over the
continental shelf (from the coast out to the limits of the EEZ,
from the Gulf of Maine to Cape Hatteras, North Carolina. 2)
Inshore, EFH is the estuaries where scup were identified as
being common, abundant, or highly abundant in the ELMR
database for the fimixingdand fseawaterosalinity zones. In
general, juvenile scup are found during the summer and spring
in estuaries and bays between Virginia and Massachusetts, in
association with various sands, mud, mussel and eelgrass bed
type substrates and in water temperatures greater than 45 °F
and salinities greater than 15 ppt.

Adults: 1) Offshore, EFH is the demersal waters over the
continental shelf (from the coast out to the limits of the EEZ),
from the Gulf of Maine to Cape Hatteras, North Carolina. 2)
Inshore, EFH is the estuaries where scup were identified as
being common, abundant, or highly abundant in the ELMR
database for the fimixing and fseawaterosalinity zones.
Generally, wintering adults (November through April) are
usually offshore, south of New York to North Carolina, in
waters above 45 °F.
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Highly Migratory Species

Juveniles: Offshore, pelagic habitats of the Atlantic Ocean
from the outer edge of the U.S. EEZ through Georges Bank to
pelagic habitats south of Cape Cod, and from Cape Cod to
Albacore tuna A A A Cape_Hatte_ras, North Carolina. EFH also includes offshore
Thunnus alalunga - - - pelag_lc habitats near the outer U.S. EEZ_ betwgen North _
Carolina and Florida, and offshore pelagic habitats associated
with the Blake Plateau.

Juveniles: Coastal and pelagic habitats of the Mid-Atlantic
Bight and the Gulf of Maine, between southern Maine and
Cape Lookout, from shore (excluding Long Island Sound,
Delaware Bay, Chesapeake Bay, and Pamlico Sound) to the
continental shelf break. EFH in coastal areas of Cape Cod are
located between the Great South Passage and shore. EFH
follows the continental shelf from the outer extent of the U.S.
EEZ on Georges Bank to Cape Lookout. EFH is associated
with certain environmental conditions in the Gulf of Maine (16
to 19°C; 0 to 40 m deep). EFH in other locations associated
Bluefin tuna A A A A with temperatures ranging from 4 to 26 °C, often in depths of
Thunnus thynnus - - - - - - - - less than 20 m (but can be found in waters that are 40-100 m
in depth in winter).

Adults: EFH is offshore and coastal regions of the Gulf of
Maine the mid-coast of Maine to Massachusetts; on Georges
Bank; offshore pelagic habitats of southern New England; from
southern New England to coastal areas between the mouth of
Chesapeake Bay and Onslow Bay, North Carolina; from
coastal North Carolina south to the outer extent of the U.S.
EEZ, inclusive of pelagic habitats of the Blake Plateau,
Charleston Bump, and Blake Ridge.
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EFH Species

Designated EFH for Species and Life Stages by Project Component

Eggs

Larvae

Juvenile

Adult

WEA

OEC

Oo&M

WEA

OEC

Oo&M

WEA

OEC

o&M

WEA

OEC

Oo&M

EFH Description

Skipjack tuna
Katsuwonus pelamis

Juveniles: Offshore pelagic habitats seaward of the
continental shelf break between the seaward extent of the U.S.
EEZ boundary on Georges Bank (off Massachusetts); coastal
and offshore habitats between Massachusetts and South
Carolina; localized in areas off Georgia and South Carolina;
and from the Blake Plateau through the Florida Straits. In all
areas juveniles are found if waters greater than 20 m.

Adults: Coastal and offshore habitats between Massachusetts
and Cape Lookout, North Carolina and localized areas in the
Atlantic off South Carolina and Georgia, and the northern east
coast of Florida. EFH in the Atlantic Ocean also located on the
Blake Plateau and in the Florida Straits through the Florida
Keys.

Yellowfin tuna
Thunnus albacares

Juveniles: Offshore pelagic habitats are seaward of the
continental shelf break between the seaward extent of the U.S.
EEZ boundary on Georges Bank and Cape Cod,
Massachusetts, and offshore and coastal habitats from Cape
Cod to the mid-east coast of Florida and the Blake Plateau.
Juveniles are locally distributed in the Florida Straits and off
the southwestern edge of the West Florida Shelf. Yellowfish
tuna juveniles are also found in the central Gulf of Mexico from
the Florida Panhandle to southern Texas. Localized EFH is
southeast of Puerto Rico.
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EFH Species

Designated EFH for Species and Life Stages by Project Component

Eggs

Larvae

Juvenile

Adult

WEA | OEC | 0&M

WEA | OEC ]

Oo&M

WEA | OEC | 0&M

WEA | OEC |

Oo&M

EFH Description

Invertebrates

Atlantic sea scallop
Placopecten magellanicus

Eggs: Benthic habitats in inshore areas and on the continental
shelf, near adult scallops. Eggs are heavier than seawater and
remain on the seafloor.

Larvae: Benthic and water column habitats in inshore and
offshore areas throughout the region. Any hard surface can
provide an essential habitat for settling pelagic larvae ( i s p a
including shells, pebbles, and gravel. They also attach to
macroalgae and other benthic organisms such as hydroids.
Spat attached to sedentary branching organisms or any hard
surface have greater survival rates.

Juveniles: Benthic habitats in the Gulf of Maine, on Georges
Bank, and in the Mid-Atlantic, in depths of 18 to 110 meters.
Juveniles leave the original substrate on which they settle and
attach themselves by byssal threads to shells, gravel, and
small rocks, preferring gravel. As they grow older, they lose
their byssal attachment. Juvenile scallops are relatively active
and swim to escape predation. While swimming, they can be
carried long distances by currents. Bottom currents stronger
than 10 cm/sec retard feeding and growth. In laboratory
studies, maximum survival of juvenile scallops occurred
between 1.2 and 15°C and above salinities of 25 ppt. On
Georges Bank, age-1 juveniles are less dispersed than older
juveniles and adults and are mainly associated with gravel-
pebble deposits. Essential habitats for older juvenile scallops
are the same as for the adults (gravel and sand).

Adults: Benthic habitats in the Gulf of Maine, on Georges
Bank, and in the Mid-Atlantic. Essential habitats for adult sea
scallops are found on sand and gravel substrates in depths of
18 to 110 meters, but they are also found in shallower water
and as deep as 180 meters in the Gulf of Maine. In the Mid-
Atlantic they are found primarily between 45 and 75 meters
and on Georges Bank they are more abundant between 60
and 90 meters. They often occur in aggregations called beds
which may be sporadic or essentially permanent, depending
on how suitable the habitat conditions are and whether
oceanographic features keep larval stages near the spawning
population. Bottom currents stronger than 25 cm/sec inhibit
feeding. Growth of adult scallops is optimal between 10 and
15°C and they prefer full strength seawater.
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EFH Species

Designated EFH for Species and Life Stages by Project Component

Eggs

Larvae

Juvenile

Adult

WEA

OEC

Oo&M

WEA

OEC

Oo&M

WEA

OEC

o&M

WEA

OEC

Oo&M

EFH Description

Atlantic surf clam
Spisula solidissima

A

A

A

Juveniles and adults: Throughout the substrate, to a depth of
three feet below the water/sediment interface, within federal
waters from the eastern edge of Georges Bank and the Gulf of
Maine throughout the Atlantic EEZ. Surf clams generally occur
from the beach zone to a depth of about 200 feet, but beyond
about 125 feet abundance is low.

Ocean quahog
Arctica islandica

Juveniles and adults: Throughout the substrate, to a depth of
three feet below the water/sediment interface, within federal
waters from the eastern edge of Georges Bank and the Gulf of
Maine throughout the Atlantic EEZ. Distribution in the western
Atlantic ranges in depths from 30 feet to about 800 feet. Ocean
guahogs are rarely found where bottom water temperatures
exceed 60 °F and occur progressively further offshore between
Cape Cod and Cape Hatteras.
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Designated EFH for Species and Life Stages by Project Component

Eggs

Larvae

Juvenile

Adult

EFH Species WEA OEC

Oo&M

WEA

OEC

Oo&M

WEA

OEC

o&M

WEA

OEC

Oo&M

EFH Description

Longfin inshore squid A A
Doryteuthis pealei

Eggs: Inshore and offshore bottom habitats from Georges
Bank to Cape Hatteras, generally where bottom water
temperatures are between 10°C and 23°C, salinities are
between 30 and 32 ppt, and depth is less than 50 meters.
Eggs have also been collected in bottom trawls in deeper
water at various places on the continental shelf. Egg masses
are demersal and anchored to the substrates on which they
are laid. Substrates include a variety of hard bottom types
(e.g., shells, boulders), submerged aquatic vegetation, sand,
and mud.

Pre-recruits: Pelagic habitats in inshore and offshore
continental shelf waters from Georges Bank to South Carolina,
in the southwestern Gulf of Maine, and in embayments such as
Narragansett Bay, Long Island Sound, and Raritan Bay. Pre-
recruits are generally found over bottom depths of 6-160
meters, bottom water temperatures of 8.5-24.5°C, and
salinities of 28.5-36.5 ppt. Pre-recruits migrate offshore in the
fall where they overwinter in deeper waters along the edge of
the shelf. Small individuals feed on planktonic organisms while
larger individuals feed on crustaceans and fish.

Recruits: Pelagic habitats in inshore and offshore continental
shelf waters from Georges Bank to South Carolina, inshore
waters of the Gulf of Maine, and in embayments such as
Narragansett Bay, Long Island Sound, Raritan Bay, and
Delaware Bay. Recruits are generally found over bottom
depths of 6-200 meters, bottom water temperatures of 8.5-
14°C, and salinities of 24-36.5 ppt. Recruits inhabit the
continental shelf and upper continental slope to depths of 400
meters. They migrate offshore in the fall and overwinter in
warmer waters along the edge of the shelf. Females deposit
eggs in gelatinous capsules which are attached in clusters to
rocks, boulders, and aquatic vegetation and on sand or mud
bottom, generally in depths less than 50 meters.

Notes:

A = present

-- = not present

EEZ = Exclusive Economic Zone
EFH = Essential Fish Habitat

m = meters

OCS = Outer Continental Shelf

ppt = parts per thousand

SAV = submerged aquatic vegetation
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Table 4-2. EFH-designated elasmobranchs within the Project area

Designated EFH for Species and Life Stages by Project Component
Neonate/YOY Juvenile Subadult Adult
EFH Species WEA | OEC | O&M | WEA OEC Oo&M WEA OEC O&M | WEA OEC 0&M EFH Description
Juveniles: Sub-tidal benthic habitats in coastal and inner continental shelf
waters from New Jersey to the St. Johns River in Florida, including the high
salinity zones of Chesapeake Bay, Delaware Bay, and certain other bays
and estuaries. Essential fish habitat for juvenile clearnose skates occurs
from the shoreline to 30 meters, primarily on mud and sand, but also on
gravelly and rocky bottom.

waters from New Jersey to Cape Hatteras as shown on Map 96, including
the high salinity zones of Chesapeake Bay, Delaware Bay, and the other
bays and estuaries listed in Table 28. Essential fish habitat for adult
clearnose skates occurs from the shoreline to 40 meters, primarily on mud
and sand, but also on gravelly and rocky bottom.

Adults: Sub-tidal benthic habitats in coastal and inner continental shelf
Clearnose skate B _ _ B _ _ _ A _ _ A

Raja eglanteria

Juveniles: Intertidal and sub-tidal benthic habitats in coastal waters of the
Gulf of Maine and in the Mid-Atlantic region as far south as Delaware Bay,
and on Georges Bank, extending to a maximum depth of 80 meters, and
including high salinity zones in certain bays and estuaries. Essential fish
habitat for juvenile little skates occurs on sand and gravel substrates, but
they are also found on mud.

Adults: Intertidal and sub-tidal benthic habitats in coastal waters of the Gulf
Little skate _ _ _ _ _ _ A A A _ A A of Maine and in the Mid-Atlantic region as far south as Delaware Bay, and
Leucoraja erinacea on Georges Bank, extending to a maximum depth of 100 meters, and
including high salinity zones in certain bays and estuaries. Essential fish

habitat for adult little skates occurs on sand and gravel substrates, but they
are also found on mud.

Juveniles and Adults: Benthic habitats with mud and sand substrates on

Winter skate the outer continental shelf in depths of 80 i 400 meters from approximately
X - -- -- - - - A A A A A A 40eN | atitude to Cape Hatteras, Nor
Leucoraja ocellata
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Designated EFH for Species and Life Stages by Project Component

Neonate/YOY Juvenile Subadult Adult
EFH Species WEA | OEC [ O&M | WEA | OEC | 0&M | WEA | OEC | 0&M | WEA | OEC | o&M EFH Description
Sharks
Neonate/YOY: In the Atlantic in areas offshore of Cape Cod through New
Jersey, seaward of the 30m bathymetric line (and excluding inshore waters
such as Long Island Sound). EFH follows the continental shelf south of
Blue shark Georges Bank to the outer extent of the U.S. EEZ in the Gulf of Maine.

Prionace glauca

A

A

A A - AA - AA-

Juveniles and Adults: EFH is localized areas in the Atlantic Ocean in the
Gulf of Maine, from Georges Bank to North Carolina, South Carolina,
Georgia, and off Florida.

Common thresher
Alopias vulpinus

Neonates, Juveniles, and Adults: Insufficient data are available to
differentiate EFH between the juvenile and adult size classes; therefore,
EFH is the same for those life stages. EFH is in the Atlantic Ocean, from
Georges Bank (at the offshore extent of the U.S. EEZ boundary) to Cape
Lookout, North Carolina, and from Maine to locations offshore of Cape Ann,
Massachusetts. EFH occurs with certain habitat associations in nearshore
waters of North Carolina, especially in areas with temperatures of 18.2-
20.9°C and at depths of 4.6-13.7 meters.

Dusky shark
Carcharhinus
obscurus

Neonate/YOY: EFH in the Atlantic Ocean includes offshore areas of
southern New England to Cape Lookout, North Carolina. Specifically, EFH
is associated with habitat conditions including temperatures from 18.1 to
22.2 °C, salinities of 25 to 35 ppt and depths at 4.3 to 15.5 m. Seaward
extent of EFH for this life stage in the Atlantic is 60 m in depth.

Juveniles and adults: Coastal and pelagic waters inshore of the
continental shelf break (< 200 meters in depth) along the Atlantic east coast
from habitats offshore of southern Cape Cod to Georgia, including the
Charleston Bump and adjacent pelagic habitats. Inshore extent for these life
stages is the 20-meter bathymetric line, except in habitats of southern New
Engl and, where EFH is extended seay
Island, and Long Island. Pelagic habitats of southern Georges Bank and the
adjacent continental shelf break from Nantucket Shoals and the Great
South Channel to the eastern boundary of the United States EEZ. Adults
are generally found deeper (to 2000 meters) than juveniles, however there
is overlap in the habitats utilized by both life stages. Offshore waters of the
western and north Gulf of Mexico, at and seaward of the continental shelf
break (a buffer is included ~10 nautical miles north of the 200-meter
bathymetric line), and in proximity to numerous banks along the continental
shelf edge (e.g., Ewing and Sackett Bank). The continental shelf edge
habitat from Desoto Canyon west to the Mexican border is important habitat
for adult dusky sharks.
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EFH Species

Designated EFH for Species and Life Stages by Project Component

Neonate/YOY

Juvenile

Subadult

Adult

WEA

OEC

Oo&M

WEA

OEC

o&M

WEA

OEC

Oo&M

WEA

OEC

Oo&M

EFH Description

Sand tiger shark
Carcharias taurus

Neonates and juveniles: Neonate EFH ranges from Massachusetts to
Florida, specifically the PKD bay system, Sandy Hook, and Narragansett
Bays as well as coastal sounds, lower Chesapeake Bay, Delaware Bay
(and adjacent coastal areas), Raleigh Bay and habitats surrounding Cape
Hatteras. Juveniles EFH includes habitats between Massachusetts and
New York (notably the PKD bay system), and between mid-New Jersey and
the mid-east coast of Florida. EFH can be described via known habitat
associations in the lower Chesapeake Bay and Delaware Bay (and adjacent
coastal areas) where temperatures range from 19 to 25 °C, salinities range
from 23 to 30 ppt at depths of 2.8-7.0 m in sand and mud areas, and in
coastal North Carolina habitats with temperatures from 19 to 27 °C,
salinities from 30 to 31 ppt, depths of 8.2-13.7 m, in rocky and mud
substrate or in areas surrounding Cape Lookout that contain benthic
structure.

Adults: In the Atlantic along the mid-east coast of Florida (Cape Canaveral)
through Delaware Bay. Important habitats include lower Chesapeake Bay
and Delaware Bay (and adjacent coastal areas) where sand tiger sharks
spend 95 percent of their time in waters between 17 and 23 °C. EFH is
restricted off the coast of Florida to habitats that are less than 200 meters in
depth.
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EFH Species

Designated EFH for Species and Life Stages by Project Component

Neonate/YOY

Juvenile

Subadult

Adult

WEA

OEC

Oo&M

WEA

OEC

o&M

WEA

OEC

Oo&M

WEA

OEC

Oo&M

EFH Description

Sandbar shark
Carcharhinus
plumbeus

Neonate/YOY: Atlantic coastal areas from Long Island, New York to Cape
Lookout, North Carolina, and from Charleston, South Carolina to Amelia
Island, Florida. Important neonate/YOY EFH includes: Delaware Bay
(Delaware and New Jersey) and Chesapeake Bay (Virginia and Maryland),
where the nursery habitat is limited to the southeastern portion of the
estuaries (salinity is greater than 20.5 ppt and depth is greater than 5.5 m);
Great Bay, New Jersey; and the waters off Cape Hatteras, North Carolina.
In all nursery areas between New York and North Carolina, unless
otherwise noted, EFH is associated with water temperatures that range from
15 to 30 °C; salinities that vary from 15 to 35 ppt; water depths that range
from 0.8 to 23 m; and sand, mud, shell, and rocky sediments/benthic
habitat. EFH in the Gulf of Mexico includes localized coastal areas on the
Florida panhandle (Indian Pass and St. Andrew Sound, Florida) in water
temperatures from 20 to 31°C at salinities from 19 to 39 ppt and depths of
2.1t0 5.2 min silt/clay habitats.

Juveniles: EFH includes coastal portions of the Atlantic Ocean between
southern New England (Nantucket Sound, Massachusetts) and Georgia in
water temperatures ranging from 20 to 24 °C and depths from 2.4 to 6.4 m.
Important nurseries include Delaware Bay, Delaware and New Jersey;
Chesapeake Bay, Virginia; Great Bay, New Jersey; and the waters off Cape
Hatteras, North Carolina. For all EFH, water temperatures range from 15 to
30°C, salinities range from 15 to 35 ppt, water depth ranges from 0.8 to 23
m, and substrate includes sand, mud, shell, and rocky habitats. EFH in the
Gulf of Mexico includes localized areas off Apalachicola Bay, Florida.

Adults: EFH in the Atlantic Ocean includes coastal areas from southern
New England to the Florida Keys, ranging from inland waters of Delaware
Bay and the mouth of Chesapeake Bay to the continental shelf break. EFH
in the Gulf of Mexico includes coastal areas between the Florida Keys and
Anclote Key, Florida; areas offshore of the Big Bend region; coastal areas of
the Florida panhandle and Gulf coast between apalachicola and the
Mississippi River; and habitats surrounding the continental shelf between
Louisiana and south Texas. Adults commonly use habitats in the West
Florida Shelf, off Cape San Blas, and cool, deep, clear water offshore of
Texas and Louisiana.
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Designated EFH for Species and Life Stages by Project Component

Neonate/YOY
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WEA
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o&M

WEA

OEC

Oo&M

WEA

OEC
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EFH Description

Shortfin mako shark
Isurus oxyrinchus

A

A

A

A

A

A

A

A

General habitat description: The shortfin mako shark is a pelagic, oceanic
species that inhabits warm and warm-temperate waters throughout all
oceans (NMFS 2017).

Neonates, Juveniles, and Adults: Pelagic waters in the Atlantic from
southern New England through Cape Lookout, and specific areas off Maine,
South Carolina, and Florida (NMFS 2017).

Tiger shark
Galeocerdo cuvieri

Juveniles and adults: EFH in the Atlantic Ocean extends from offshore
pelagic habitats associated with the continental shelf break at the seaward
extent of the U.S. EEZ boundary (south of Georges Bank, off
Massachusetts) to the Florida Keys, inclusive of offshore portions of the
Blake Plateau. EFH in the Gulf of Mexico includes pelagic and coastal
habitats between Tampa Bay, Florida Bay and Florida Keys, and the edge
of the West Florida Shelf; and an area extending from off eastern Louisiana,
Mississippi, and Alabama to offshore pelagic habitats in the central Gulf of
Mexico. Grass flats in the Gulf of Mexico are considered feeding areas, and
are included as EFH. EFH also includes coastal and pelagic habitats
surrounding Puerto Rico (except on the northwest side of the island) and
the U.S. Virgin Islands.

White shark
Carcharadon
carcharias

Neonate/YOY: EFH includes inshore waters out to 105 km from Cape Cod,
Massachusetts, to an area offshore of Ocean City, New Jersey.

Juveniles and adults: Known EFH includes inshore waters to habitats 105
km from shore, in water temperatures ranging from 9 to 28 °C, but more
commonly found in water temperatures from 14 to 23 °C from Cape Ann,
Massachusetts, including parts of the Gulf of Maine, to Long Island, New
York, and from Jacksonville to Cape Canaveral, Florida.
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Designated EFH for Species and Life Stages by Project Component

Neonate/YOY Juvenile

Subadult

Adult

WEA | OEC | O&M | WEA OEC o&M

WEA

OEC

Oo&M

WEA

OEC

Oo&M

EFH Description

Spiny dogfish
Squalus acanthias

sf

sf

f/im

Female Sub-Adults: Pelagic and epibenthic habitats throughout the region.
Sub-adult females occur over a wide depth range in full salinity seawater
(32-35 ppt) where bottom temperatures range from 7-15°C. Sub-adult
females are widely distributed throughout the region in the winter and spring
when water temperatures are lower, but very few remain in the Mid-Atlantic
area in the summer and fall after water temperatures rise above 15°C.

Male Sub-Adults: Pelagic and epibenthic habitats, primarily in the Gulf of
Maine and on the outer continental shelf from Georges Bank to Cape
Hatteras. Sub-adult males occur over a wide depth range in full salinity
seawater (32-35 ppt) where bottom temperatures range from 7-15°C. They
are widely distributed throughout the region in the winter and spring when
water temperatures are lower, but very few remain in the Mid-Atlantic area
in the summer and fall after water temperatures rise above 15°C.

Female Adults: Pelagic and epibenthic habitats throughout the region.
Adult females occur over a wide depth range in full salinity seawater (32-35
ppt) where bottom temperatures range from 7-15°C. They are widely
distributed throughout the region in the winter and spring when water
temperatures are lower, but very few remain in the Mid-Atlantic area in the
summer and fall after water temperatures rise above 15°C.

Male Adults: Pelagic and epibenthic habitats throughout the region. Adult
males are found over a wide depth range in full salinity seawater (32-35 ppt)
where bottom temperatures range from 7 to 15°C. They are widely
distributed throughout the region in the winter and spring when water
temperatures are lower, but very few remain in the Mid-Atlantic area in the
summer and fall after water temperatures rise above 15°C.

Smoothhound shark
complex
Mustelus spp.

A

Neonate/YOY, Juvenile, and Adult: Available information is insufficient for
the identification of EFH for this life stage, therefore, all life stages are
combined in the EFH designation. EFH identified in the Atlantic is
exclusively for smooth dogfish. EFH in Atlantic coastal areas ranges from
Cape Cod Bay, Massachusetts to South Carolina, inclusive of inshore bays
and estuaries (e.g., Pamlico Sound, Core Sound, Delaware Bay, Long
Island Sound, Narragansett Bay, etc.). EFH also includes continental shelf
habitats between southern New Jersey and Cape Hatteras.

Notes:

Az present

-- = not present

sf = sub-females

f = female

m = male

YOY = young-of-year

EEZ = Exclusive Economic Zone
EFH = Essential Fish Habitat
OCS = Outer Continental Shelf
ppt = parts per thousand
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4.1. Vulnerable species, life stages, and habitat

Many mobile species are less susceptible to potential project impacts because they can leave or avoid
areas of impacts. However rtzn EFH species are more susceptible because they are immobile or have
limited mobility. Certain habitats are also considered sensifive followinglist summarizesulnerable
speciesaand habitat

1 Winter flounder eggs and larvae, which are demersahsmtbund in MidAtlantic estuaries in
late winter through spring

1 Sessile or slownoving benthic/epibenthic invertebrates (bivalve juveniles and adults, squid egg
mops)

1 Skate egg cases
9 Ocean pout eggs and larvae

i Tidal saltmarshes, especially those dominate8mrtina alternifloraand/orSpartina patens
Marshes dominated lhragmites australiswhile still providing important wetlands functions,
are not as sensitive to disturbance.

1 Submerged aquatic vegetatig®AV), especially beds dominated Bgstera marina

4.2. Habitat Areas of Particular Concern

Fisheries Management Councils adllFS may also designate Habitat Areas of Particular Concern

(HAPC), defined as a subset of the habitats that a species is known to occupy, to conserve fish habitat in
geographical locations particularly critical to the survival of a spesiording to the NMFS EFH

Mapper, bere is no designated HAPC in the Project ANSIES 2022. The neareftIMFS-identified

HAPC to the Project Area is for summer flounder and consists of seagrass beds located inshore of Jones
Beach on bng Island, which i$.8 miles(9.3 km) from the EW 2 submarine export cable siting corridor
(Figure4-1). HAPC for summer flounddncludes d native species of macroalga®magrasses, and

freshwater and tidal macrophytes in any size bed, as well as loose aggregations, within adult and juvenile
summer flounder EH. If native species of SAV are eliminated then exotic species should be protected
because of functional value;\Wwever, all efforts should be made to restore native species.

Although no SAV was indicated in the Project Area by the NMFS HAPC Maapdmo SAV was

evident from visual surveys and collected benthic grab samples taken during a benthic survey of the
Project Area conducted in July and August 2@RECOM 2021a2022) NYSDEC @021 has stated that
SAV occurs south diPier ©, a dilapidated bulkheadelid landfill pierwhich is located south of the
Project Area and extendpproximately820 feet perpendicularly from the shoreliiée SAV beds
approximately 0.6 acresxtendng from the shorelineut to a distance afpproximately 325 feeand &

its nearest pat to the Project Are& located a horizontal distance of approximately 700 feet from the
Project AreaThe proposed construction techniques and BMPs to be employed during Project activities
would likely minimizeTSS increases in the watmlumn. Additionally, TSS transportill be minimal

and the amount of TSS is not expected to measurably impact the SAV present §ABIEOM 2022).

Prey Species

Prey species are those species consumed by EFH fish and invertebrate species as prey and are thus a
component of EFHSpecies include forage fish such as sand lance, anchovy, and river herring, as well as
invertebrates such as clams, crabs and worms. Sacelfanmodytespp.)are recognized gweyfor at

least 45 species of fish in the northwest Atlantic Ocean (Stgeidét al. 2020). Bay anchovirichoa
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mitchilli) is one ofthe most abundant fish species in the western north Atlantic (Houde and Zastrow
1991) and is an important trophic link between planktonic production and larger piscivores. Epibenthic
and infaunal gecies, primarily invertebrates, similarly provide important trophic linkages to upper trophic
level species. Invertebrates, including weike invertebrates (e.g., oligochaetes, polychaetes, flatworms,
and nematodes), burrowing amphipods, mysids, coepoabs, sand dollars, starfish, sea urchins,
bivalves, snails and burrowirememonesprovide prey for several EFH species. Impacts to prey species
may indirectlycauseémpactson EFH and EFH species and life stapesause olbst foraging

opportunitiesor reduced foraging efficiency.

4.3. Species Groups

Species groupslefined agiroups of EFH species and/or life history stages that predominantly share the

same habitat typere used throughout this assessmianthic/epibenthic species groups are sdrtex

two habitat types (soft bottom or complex) based on the benthic habitat with which the species is typically
associated, with the potential for any speoesurin heterogenous complérabitat Prey species are

included as species groups because they are consumed by managed fish and invertebrate species and thus
arethereforea component of EFHA list of the species groups used in this assessment is provided below.

Sessile Benthic/EpibenthicSoft Bottom

1 Atlantic scallop (juveniles, adults)

Atlantic surfclam (juveniles, adults)

Flatfish (eggs and larvae of winter flounder)
Longfin and northern shortfin squid (eggs)
Ocean pout (eggs, larvae)

=A =4 =4 =4 4

Ocean quahog (juveniles, adults)
1 Skates (eggs)

Mobile Benthic/Epibenthit Soft Bottom

1 Flatfish (juveniles, adults)

Monkfish (juveniles, adults)

Ocean pout (juveniles, adults)

Red hake (juveniles, adults)

Scup (juveniles, adults)

Sharks (neonates, juveniles, adults)
Skates (neonategiveniles, adults)

=A =4 =4 =4 -4 4 4

Silver hake
1 White hake

Sessile Benthic/EpibenthicComplex Habitat

1 Longfin and northern shortfin squid (eggs)
1 Skates (eggs)

Mobile Benthic/Epibenthit Complex Habitat
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1 Atlantic cod
i Black sea bass
1 Scup (juveniles, adults)
1 Sharks (neonasg juveniles, adults)
I White hake
Pelagic
1 Atlantic butterfish (eggs, larvae, juveniles, adults)

Atlantic herring (eggs, larvae, juveniles, adults)
Atlantic mackerel (eggs, larvae, juveniles, adults)
Bluefish (eggs, larvae, juveniles, adults)

Highly Migratory Speciegeggs, larvae, juveniles, adults)
Longfin squid (larvae, juveniles, adults)

Northern shortfin squid (larvae, juveniles, adults)
Pollock (juveniles, adults)

=A =4 =4 =4 4 -4 4 A

Sharks (neonates, juveniles, adults)

=

All other finfish, flatfish, and bivalves erpt ocean pout and winter floundeg@s or larvae)
Prey Species Benthic/Epibenthic

1 Bivalves includingblue musse{Mytilus edilis), eastern oystdCrassatrea virginica), andsoft-

shell clam(Mya arenarig

91 Annelid worms

1 Crustaceans (e.qamphipods, shrimps, crabs)
Prey Species Pelagic

1 Anchovy, including bay anchovy and stripékh€hoa hepsetiis

1 Atlantic menhaden

1 River herring (alewife, blueback herring)

1 Sand lance

4.4. NOAA Trust Species

NOAA Trust Resources have been identified inlthase Areand along the OECs. NOAA Trust
Resources are summarizedliable4-3 and discussed in detail in Section 7.

Table 4-3. NOAA Trust Resources within the Project area

Species Egg Larvae Juvenile Adult
American eel X X X
American lobster X X X X
Atlantic croaker X X X X
Atlantic menhaden X X X X
Bivalves (blue mussel, eastern oyster, soft-shell clam) X X X X
Blue crab X X X X
Forage species (Atlantic menhaden, northern sand lance) X X X X
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Gulf stream flounder

Horseshoe crab

Jonah crab

Northern kingfish

Northern sea robin

XX XXX

XX XXX

River herring (alewife, blueback herring)

Smallmouth flounder

Spot

Spotted hake

XXX

XXX

Striped bass

Tautog

Weakfish

American shad

XXX XXX XXX XXX

XXX XXX XX XXX X
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Figure 4-1. NYSDEC statewide seagrass map (2018) and EW 2 offshore export cable corridor
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5. Adverse Effects

This section provides an analysis of the effects of the Proposed Action on designated EFH for managed
species and life stages in the Project area defined in Section 2.1. As stated, the Project area is composed

of the maximum impact footprints resultinginche EW 1, EW 1, OSSs, and OECs. These footprints are

defined by the geographic extent of measurable effects from project construction and operation. Potential

effects on EFH are evaluated in this section by 1) determining if designated EFH occursrimone
project footprints, and 2) determining if impact mechanisms are likely to impair the suitability of the

affected habitat for the species and life stage in question. Adverse effects on EFH may include direct or

indirect physical, chemical, or biolmgl alterations of waters or substrates used by EFH species during
their life cycle, impacts to pelagic and benthic prey organisms and their habitats, and other ecosystem
components. Adverse effects may be sitwmin (less than 2 yeardpngterm (2 yeas toless than life of
Projec}, or permanenflife of Project) site-specific,or habitatwide, and can result from the individual,

cumulative, or synergistic consequences of actions (50 CFR § 600.910). If a project component is likely

to result in a shoiterm long-term, or permanenimpairment of designated EFH for a managed isgec
and life stage, this would constitute an adverse effect on EFH.

5.1. Construction & Operation Activities

Project construction would generate sktertm, long-term, and permanentirect and indirect effects on
EFH through vessel activity, pile driving, sedlpgeparation, and installation of scour protectiéfiects
would includenoise; crushingndburial, entrainmentand elevateduspended sedimerdad sediment
deposition These effects would occur intermittently and at varying locations in the Pragaab\er the

constructiorperiod Thereforethe suitability of EFH for managed species may be reduced depending on

the nature, duration, and magnitude of each effect. Impacts of Paofeities on EFH and EFH species
are discussed below

5.1.1.Installation of WTG/OSS structures and foundations
5.1.1.1. Vessel activity

Duringinstallation ofup t0147WTG and2 OSS structures and associated foundations, it is anticipated
that18 constructiorvessels would be necess#&oy the construction of each of EW 1 and EWEMpire
2027). Vessel activitywould occur intermittently during the construction period beginning with the start
of the EW 1 foundation installation in April 2024 and continuing through the completion of the EW 2
WTG installation in August 2027 (see Fig@<, above).

Habitat Disturbance

Certain construction vessels such asqjapkressels or hotel vessels would reqtlieeuse obtabilization
spudsand anchors duringd TG and OSS installationvhich would disturb benthic EFH and EFH species
that rely on hat habitatThese activities would take place withire 79,356acre Leasearea Vessels that
useanchors (rather than spud cans) to hold position generally have a greater potential to disturb the
seabed antksult in crushing or burial impacts and habitat loss or conveltdmmever, seabed
depressions known as fAfootprintso can remain
these footprints an@fluenced bythe shape of the spud ¢dhetype, strengthand stratification of
sedimentsthedegree of sediment infill during spud can removal; the local hydrodyrragiioe; the
method of spud can removal; and the penetration depth of the footing (Dier et al. 2004; Hossain and
Stainforth 2016)Vesselswithin the WFA including vessels involved in thestallation of the monopile
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and piled jacketoundationswould primarily use dynamic positioning systemstuad position and

would not result in such impagf§able6-1). Empire Wind has estimated that a totallBfacres of habitat
would be disturbed by anchoring of vessels during construction of the Proposed Action, including the
installation of the WTGsrad OSSs (Empire Wind 2@2Appendix F), though the breakdown by specific
habitat type for that number is not known.

Anchor placement and retrieval, anchor chain sweep, and spud placement could cause habitat loss or
conversion by disturbing arushing habitain the immediate area where anchors, chains, and spuds meet
the seafloor, resulting in shei¢rm to longterm direct impacts to EFH for sesdilenthic/epibenthic

species. EFH in soft bottom habitats would likely recover in the-$éor but impacts to complekard
bottomhabitatge.g.,cobble and bouldeygould include disturbance of epifaunal communities, which

could take much longer to recover. To minimize anchoring impacts and reduce impacts to EFH and EFH
speciesEmpireWind hascommitted to am\pplicant Proposed MitigatiomPAPM) to avoidanchoring on
sensitive habitat during construction activitigalfle6-1).

Anchoring activities could also result in the crushing and burial of sessile onsheing
benthic/epibenthic EFH species and/or life staggsylting in direct, permanent (lethal), Idzel
impacts to these speci®enthic/epibenthic commuistsin soft bottom habitatvould be recoverable in
the shoriterm, while benthic/epibenthic commuagin complex habitat woulbe recoverable in the
shortterm to longterm. Anchor placement andtrieval, anchor chain sweep, and spud placement could
cause mobile benthic and pelagic EFH species, asaggienthic and pelagic prey species, to avoid the
area of impact, resulting in direct, shtetm, localized impacts on these species. Sessilewrsoving
prey species could be crushed or budadnganchoring activities, resulting in indirect shtgtm effects
on pelagic and mobilbenthic EFH species and/or life stages that feed on those species.
Direct Effects on EFH and EFH species
9 Shortterm loss/conversion of EFH (APM for avoidance of sensitive habitat when anchoring):
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic
1 Longterm loss/conversion of EFH
0 SessileBenthic/Epibenthi¢ Complex
0 Mobile Benthic/Epibenthié Complex
0 Prey Species Benthic/Epibenthic
1 Permanent, localized crushing and burial of EFH species:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Sessile Benthic/EpibenthicComplex
0 PreySpecies Bentlic/Epibenthic

1 Shortterm avoidance of anchoring activities by EFH species:
0 Mobile Epibenthic/Benthi¢ Soft Bottom
0 Mobile Epibenthic/Benthié Complex
0 Prey Species Benthic/Epibenthic
Indirect Effects on EFH and EFH species
1 Shortterm loss of benthic prey items:
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0 Mobile Benthic/Epibenthit¢ Soft Bottom
1 Longterm loss of benthic prey items:
0 Mobile Benthic/Epibenthi¢ Complex

Sediment SuspensidRedeposition

SomeProject vessel activities, such as those associated with anchoring (e.g., anchor placement and
retrieval, chain sweep, and/or spuldcement)would result in sediment suspension, a concomitant
increase in turbidity in the water column, and sedimentafiessile benthic/epibenthic EFH species have
a range of susceptibility to sediment suspension, turbidity, and sedimentation based on life stage,
mobility, and feeding mechanisms. Increases in sediment suspension and deposition may cdasa short
adversémpacts to EFHesulting fromadecrease in habitat quality for benthic species and life stage

with small sessile or sloomoving benthic EFH species and life stages experiencing greater impacts from
deposition than larger, mobile species or life stages.

Egg and larval life stages are sensitive to suspended sediment and can experience sublethal or lethal
effects from as little as 0.4 inch (10 mm) of sediment deposition (Kjelland et al. 2015; Michel et al. 2013;
Wilber and Clarke 2001). Certain specieg (ewinter flounder) arparticularlysensitive to sediment
deposition and can experience mortality at burial depths less than 0.1 inch (3 mm) (Michel et al. 2013).
Modeling of sediment deposition associated with the Proposed Action has been limitdd to cab
emplacement activities, which estimated thatsth@diment deposition thickness from cable emplacement
would generally fall below 0.1 inch within 82 ft (25 m) of the trench centeringpfre Wind 2021,

Appendix J). This indicates that anchoring, whiabuid disturbsediment over a shorter distarthan

cable emplacement, would generate sediment deposition levels of 0.1 inch only in immediate proximity to
the anchoring footprint. Benthic habitats exposed to measurable burial depths from anchoring would be
rendered temporarily unsuitable for EFH spewi#h benthic or epibenthic eggs and larvae in the Lease
Area

Adult and pivenile fishes exposed to elevaggpended sediment levetay temporarily cease feeding,
abandon cover, ahal experience shotierm physiological stressédodeling of suspended sediments
associated with the Proposed Action has been limited to cable emplacement activities, which estimated
that maximum plume distances were typically between 328 and 1,640 feet (100 and 500 meters) from t
trench centerline and dissipated to background levels within 1 hour of the disturbance. This indicates that
anchoring, which would disturb sedimenter a shorter distan¢lean cable emplacement, would generate
elevated turbidity levels only in immedgproximity to the anchoring footprint and only for a short
duration.However, fort-term exposure televated suspended sedimiavielslike those anticipated from
anchoring are not expected to have adverse effects orfdittding bivalves (Wilber and Clarke 2001;

Yang et al. 2017)

Direct Effects on EFH and EFH species

1 Shortterm decrease in quality of EFH resulting from suspendedset$ and increased
turbidity:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthi¢ Soft Bottom
o Pelagic

9 Shortterm, local impacts resulting from sedimentation:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Prey Species Benthic
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Indirect Effects on EFH and EFH species

9 Shortterm loss of foraging opportunities:
0 Mobile Epibenthic/Benthié Soft Bottom
o Pelagic

1 Shortterm decrease in quality of EFH in areas adjacent to Project activities:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthi¢ Soft Bottom
0 Prey Species Benthic

VesselNoise

Vessel noise malgave several effects on fish and invertebrates, includiegfeting with feeding and
breeding, alténg schooling behaviors and migration pattefBadrkle 1973; Scharz and Greer 1984;
Soria et al. 1996vabg et al. 2002; Mitson and Knudsen 2003; Ona et al.)26@&kng important
environmentahuditory cues@odarin et al. 20QRadford et al. 20)4and induing endocrine stress
response/ysocki et al. 2006 Fish communication is mainly in the lewequency (<1000 hertz [Hz])
range [adich and Myrberg 2006; Myrberg and Lugli 200€ masking is a particular concern because
many fishspecies have unique vocaltions that allow for interand intraspecies identification and
because fish vocalizations are generally not losdally ~120 decibels (dB) SPL with the loudest sounds
reaching 160 dB SPINprmandeau Associates 2Q1Behavioral responses in fishdiffer depending on
species and life stage, with younger, less mobile age classes being the most vulnerable to vessel noise
impacts(Popper and Hastings 2009; Gedamke et al. 2016

Underwater soundenerated byesselias been observed to caas®idance beaviorin hearing
specialist fish species (e.étlantic herring[Clupea harengysand Atlantic codGadus morhup and is
likely to cause similar behavior in other hearing specialist spé¢#ss et al. 2002; Handegard et al.
2003. For example, malysk of vessel noise related to the Cape Wind Energy Prajservedhat
underwatenoisegenerated bgonstruction vessels at 10 feet (3 metes$laud enough tacausean
avoidance responge fish, but not loud enough to do physical haMMS 2008. Pelagic species and
life stages and prey species thitabit the uppewater column (e.g., Atlantic butterfish, Atlantic herring,
Atlantic mackerel, bluefish, and some highly migratory pelagic speaief)e most likelyto be

impacted by vessel noisd{teough the behavioral avoidance impacts would be gbart. However,
benthic species and life stagebkabiting inshore, shallow watecsuld also be impacted. Demersal and
benthic invertebrategre generally less sensitive to underwater noise compafisth tandare not
expectedo be impactethy vesserelated noiseProjectrelated vessel noise would be intermittent and
shortterm Vessel and pile driving noise effects on specific hearing categories feEsignated
species are combined and detafi@dher in Sectiorb.1.1.2.

Direct Effects on EFH and EFH species
9 Shortterm, local avoidance responses to vessel noise:
Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthici Complex
Pelagic
Prey Species Benthic/Epibenthic

O O O O o o
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o0 Prey Species Pelagic
Potential Introduction of Exotic/Invasive Species
Non-native(i.e., exotic)species can be accidentally released in the discharge of ballast water and bilge
water during vessel activitiedlthoughnot all nonnative speciemaysurvive introductionnto a new
ecosystenor causeadverseecological effects nicreasing vessel tragfthroughout the construction
duration of the project would increase the risk of accidental releases of shatimsly becommvasive
Vessels are required to adh&veexisting state and federal regulations related to ballast and bilge water
discharge, including U.S. Coast Guard ballast discharge regulatio@$(8351.2025) and U.S.
Environmental Protection Agency National Pollutant Discharge Elimination System Vessel General
Permit standardsoth of which aim at least in part to preverd tklease and movement of invasive
species. Adherence to these regulations would redudi&etibood of discharge of ballast or bilge water
contaminated with invasive speci@able6-1). Although the likelihood of invasive species becoming
established due to projeetlated activities is low, the impacts of invasive species could be strongly
adverse, widespread, and permanent ikfiexies were to beme established and ectmpete native
fauna. Indirect impacts could result from competition with invasive species for faabivat, and/or loss
of foraging opportunities if preferred prey is no longer available due to competition with invasive.species

Direct Effects on EFH and EFH species

1 Extremely low likelihood, but potentiallpermanenand widespread impacts to any or all EFH
and EFH species:

Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthié Complex
Pelagic
Prey Species Benthic/Epibenthic

0 Prey Species Pelagic
Indirect Effects on EFH and EFH species

O O O O O o

1 Extremely low likelihood of competition with invasive species, loss of fagagpportunities:
Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthié Complex
Pelagic
Prey Species Benthic/Epibenthic
Prey Species Pelagic
5.1.1.2. Piledriving

Impact pile driving would be required during the installationpto147WTGs and 2 OSS foundations.
The installation of one monopile would require approximately 2 days with approximately 5 hours of pile
driving, suchthat impact pile driving noise impacts would occur over a maximum of 352 days (2 days per
foundation). A standard installation scenario assumes that one pile is driven every four days spch that
to 147 monopiles would be installed over a period of agpnately 2 years. As summarized in Figure 2

O O O O O O O
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2, above, installation of the EW 1 and EW 2 WTG foundations would occurpsihthroughAugust
2025(EW 1), SeptembethroughNovember2025 (EW 2),andApril through December 202&W 2).
Installation of the EW and EW 2 OSSs would occurJune 2025 (EW 1)July 2025 EW 2),andMay
2026(EW 2).

Underwater Sound

Pile driving would generate noiseceeding established thresholds for mortality, permanent or temporary
injury, and fehavioral effectén fish and invertebrate®)nderwater noise would temporarily render the
affected habitats unsuitable for EFH species and could temporarily impact prey availability for EFH
species. The extent of these stressors would be limited to Bed@reas within the Lease Area and

would depend on the noise sensitivity of EFH species, as described bhbassessment of acoustic
impacts provided in the following section emphasizes direct acoustic effects eddskated species

and their lifestages.

Underwater sounds are composed of both pressure and particle motion components and are perceived by
fish in different ways. An underwater sound originates from a vibrating source, which causes the particles
of the surrounding medium (water)dascillate, which causes adjacent particles to move and transmit the
sound wave. Sound pressure is the variation in hydrostatic pressure caused by the compression and
rarefaction of particles and is measured in terndBofelative to 1 micré® a s ¢ a | (ePa).

All fish perceive the particle motion component of sound and have sensory structures in the inner ear that
function to detect particle motioP¢pper and Hawkins 2018; Nedelec et al. 20D6étectable particle

motion is limited to a range of a few hundiegttz), at high intensities and limits the distance over which

sounds are detectable. (Ladich and ScMilbach, 2016)The sensitivity of receptor systems that

perceive particle motion in fish appears to betites higher thaim crustaceans (Fay anih®nons

1998, as cited in Roberts and Elliot 2017). Limited studies have been conducted on particle motion

detectionin fish. One of the few studies observed that the European pRier¢ectes platessé

sensitive to water particle velocitiesofaslit e as 0. 3 em/ s at around 20 Hz
cited in Hawkins et al . 2021) , which is considera
recorded 68 meters from test piles (Hazelwood and Macey 2016, as cited in Hawkins et al. 2021).

Particle motion is an important part of a fishos
biologically relevant sounds of prey, predators, and other environmental cues (Popper and Hawkins

2018). Fish with a swim bladder or otheraimtairing organ can detect the pressure component of sound

as the pressure wave causes the compression and vibration offilledagwim bladder. The extent to

which the pressure component contributesandiso a fi s
related to the structures in the fishdés auditory
the size of the swim bladder, and its location relative to the inner eatr.

Impacts from sound vary based on the intensity of the noistharmdethod of sound detection used by

the animalSevere impacts could include physiological reactisnsh as ruptured capillaries in fins,
hemorrhaging of major organs, or burst swim bladdeopper et al. 2034which couldcausemortality.
Anthropogenic noise may influence fish behavior by causing auditory masking and alteration of foraging
patterns, disruption of communication, and disruption of shoaling or schooling (HRdzettet al. 2017;

Purser and Radford 2011; Radforchkt2014; Voelmy et al. 2014). The extent of impacts from pile

driving noise depends on the pile size, hammer energy, and local acoustic conditions, as well as the time
of year during which it occurs. The impact of noise could be greater if pile drigugin spawning

habitat during a spawning period, particularly for species that spawn in aggregations, use sound to
communicate (e.g., Atlantic cod), or spawn only once during their lifetime (e.g., longfin squid).
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Assessment of the potential for undemvatoise to injure or disturb a fish or invertebrate requires
acoustic thresholds against which received sound levels can be compared. The most conservative
available injury thresholds for fish were developed by the Fisheries Hydroacoustic Working Z2@8p (
and Popper et al2014 and are provided in Table® The currenunderwater noisthreshold consider
effects on fish mainly through sound pressure without taking into consideration the effect of particle
motion. Popper et al. (2014) and Popper dadikins (2018) suggest that extreme levels of particle
motion induced by various impulsive sources may also have the potential to affect fish tissues and that
proper attention needs to be paid to particle motion as a stimulus when evaluating thefeftectd on
aquatic life. However, thresholds for particle motion expoawenot currently available because of the
difficulty of measuring fish sensitivity to this component of so(frdpper et al. 2014; Popper and
Hawkins 2018).

Table 5-1. Acoustic thresholds for various effects of impact pile driving

Group | Metric® Threshold
Injury (PTS)
. Le 24 187
Fishequalto or greater than 2 g Lok 506
. Le 183
Fish lessthan 2 g Lok 506
Recoverable Injury*

. . . Le >216
Fish without swim bladder ™ >213
Fish with swim bladdemot involved in hearing Le 203

Lpk >207
Fish with swim bladder involved in hearing Le 203
Lpk >207
Behaviof
All fish | Lims | 150

" Lok: zeroto-peak sound pressure level withnits dB re 1 pPajks: root-meansquare sound pressure level with
unitsdB re 1 pPa;d24 sound exposure level calculated over alr period in units dB re iP&s,

*Popper 2014

“Fsheries Hydroacoustic Working Gro2p08

SAndersson et aR007, Wysocki et al. 2007, MueHBtenkle et al. 2010, Purser and Radford 2011

Noise thresholds for adult invertebrates have not been developed because of a lack of available data. In
general, mollusks and crustaceans are less sensitive terelaitesl njury than many fish because the

lack of internal air spacemakes them less vulnerableaeerexpansion or rupturing of internal organs,

the typical cause of lethal noise related injury in vertebrates (Popper et al. 2001). Current research
suggests thiasome invertebrate species groups, such as cephalopods (e.g., octopus, squid), crustaceans
(e.g., crabs, shrimp), and some bivalves (e.g., scallops, ocean quahog) are capable of sensing sound
through particle motion (Carroll et al. 2016; Edmonds et dl62B6lawkins and Popper 2014). Particle

motion effects dissipate rapidly and are highly localized around the noise source. Studies of the effects of
intense noise sources on invertebrates, similar in magnitude to those expected from Project construction,
found little or no measurable effects even in test subjects within 3.3 feet (1 meter) of the source (Edmonds
et al. 2016; Payne et al. 2007). Jones et al. (2020, 2021) evaluated squid sensitivityriie ity

impulsive sound comparable to monopile illataon. They observed that squid displayed behavioral
responses to particle motion effects within 6.6 feet (2 meters) ofititighsity impulsive noise. They

further theorized that squid in proximity to the seabed might be able to detect particle nootigmpact

pile driving imparted through sedi ments-teineever al
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behavioral responses lasting for several minutes. Other researchers have found evidence of cephalopod
sensitivity to continuous low frequensgund exposure comparable to sound sources like vibratory pile
driving (Andre et al. 2011However,Roberts et al. (2015) observed that the blue mulssgl(is eduli$
exhibited behavioral changes in the form of valve closure in response to vibratiatustat 5 to 410 Hz.
Thresholds for behavioral changes were within the range of vibrations measured near anthropogenic
activities (e.qg., pile driving, blasting). The authors concluded that disruption of valve periodicity in
response to vibration is likelp impact the overall fitness of both individuals and mussel beds.

Acoustic impacts on fish and invertebrates due to pile driving would vary depending on the ability of the
organism to detect sound pressure and whether the air bladder and auditoryasyditeked, making the
species more sensitive to sound impacts (Popper et al. 2014). Fish hearing categories from least sensitive
to most sensitive ar@) organisms without swim bladdei@) fish with swim bladders not involved in

hearing and(3) fish with swim bladders involved in hearing. These categories are shown in Table 5

Table 5-2. Fish and invertebrates categorized by hearing and susceptibility to sound pressure

Hearing and susceptibility to sound

Category Description Examples pressure

Fish without swim bladder or | Flatfish, monkfish, Species are less susceptible to barotrauma.
hearing associated gas sharks, rays, some Detect particle motion but not sound

1 chamber, invertebrates, fish | tunas, cephalopods pressure, but some barotrauma may result
eggs and larvae from exposure to sound pressure.
Fish with swim bladder that Bluefish, butterfish, Species have a swim bladder, but hearing is
does not affect hearing scup, some tunas not connected to it or other associated gas

2 chamber. Species detect only particle

motion but are susceptible to barotrauma.

Fish with swim bladder or Atlantic herring, Hearing connected to swim bladder or other
gas chamber associated black sea bass, associated gas chamber. Species detect

3 with hearing (hearing gadids. sound pressure as well as particle motion
generalist) and are most susceptible to barotrauma.

Source: Popper et al. 2014

Acoustic propagation modeling of the impact filéving activities for the Proposed Action was

undertaken by JASCO Applied Sciences to determine distances to the established injury and disturbance
thresholds for fishEmpire Wind 2021, Appendix M2Sourd fields from2.5meter pin piles9.6-meter

and 11metermonopiles were modeled at representative locatiothelLease Area during summer and

winter usinganIHC S-4400 impact hammer for the pin piles andld€@ S-5500impact hammerThe

modeling also sed a 1@dB-perhammerstrike noise attenuatiomhichis considered achievable with

currently available technologies. The resulting values represent a radius extending around each pile where
potential injurioudevel or behavioral effects could occur are presented in TableFor the winter

modeling period, when acoustic propagation would be the greatest

Table 5-3. Summary of acoustic radial distances (Rmax in kilometers) for fish during typical pin pile
and monopile impact pile installation with 10 dB of noise attenuation
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Acoustic
Radial Acoustic Acoustic
Distance Radial Radial
(Rmaxin km) Distance Distance
for three (Rmaxin km) | (Rmaxin km)
2.5-meter for one 9.6 for one 1%
Group Metric Threshold pin piles meter pile meter pile
Injury (PTS)
. Le 187 1.74 3.46 3.14
Fish Equal or greater than 2 g Lox 506 — 0.06 007
. Le 183 2.73 4.74 4.35
Fish lessthan 2 g Lox 508 — 0.06 007
Recoverable Injury*
Fish without swim bladder Le >216 0.02 0.08 0.07
Lpk >213 -- - --
Fish with swim bladder not Le 203 0.18 0.57 0.51
involved in hearing Lok >207 -- 0.05 0.06
Fish with swim bladder involveq Le 203 0.18 0.57 0.51
in hearing Lpk >207 -- 0.05 0.06
Behaviof
All fish | Lms | 150 2.60 7.66 7.51
dB re 1 ePa SPLpeak = decibel re 1 micr op aes& decibels e d kicrgpascahrabt- pr essur e |
mean-s quare sound pressure |level; dB re 1 ePa2s SELcum = deci bel re 1

level; km = kilometers; Rmax = maximum range

Notes:
A typical pile driving scenario would generate hammer energy levels of up to 3,200 kJ for three pin piles up to 2,300 kJ for a 9.6-
meter pile and up to 2,500 kJ for a 11-meter pile.

Results were taken from Table 49 and Table 57 in Appendix M-2 of Empire 2021

The likelihood of injury from monopilenstallation depends on proximity to the noise source, intensity of
the source, effectiveness of neettenuation measures, and duration of noise exposure. Results from the
modeling show that injury from a single striégeuld occur up t®0 metersrom a 96-metermongile

andup to70 metersrom an 1tmetermonaile, whereas injuryrom a single strikevould only occur in

the immediate area af 2.5meterpin pile. The distance over whicljury from prolonged cumulative
expaure(over 24 hoursyvould ocaur would range fron2.73 kilometergor a 25-meterpin pile to 4.74
meters or a 9.6metermonaqile. The distancever which behavioral efeéswould occur would range

from 2.60 kilometers for a 2-Bieter pin pile to 7.66 meters for a Srteter monopileWithin this area, it

is likely that some level of behavioral reaction is expected and could include startle responses or
migration out of areasxposed to underwater noigdgstings and Popper 200Behavioral disturbance

to fish from pile driving noise is therefore considesbddrttermfor the duration of the activitylhe
ensonified eeasover whehinjurious effectsand behavioraéffectswould occumwould overlap between
adjacenWTG foundationsbut only ore foundation would bénstalled at a given timesuch thaEFH

species would not be subjected to noise from multiple foundatidghe aameime.

As described in SectionB34, above, the radial distance for injurious and behavioral effects from pile
driving noise would extend teverakreaghat fish are known to aggregate at and whichadjacent to

the Project area, includirtgempstead own Reefandthree New Jersey Prime Fishing Areas (i.e.,
Angl erds Bank, Chol e.fbgosbBrato hoise darimgipiletdiiving nirbyAcalse iojury)
to fish and invertebrates inhabiting seeareasr may cause reefwelling fish and invertebrates to
migrateaway from the reefs, potentially to less suitable habitat.
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Injurious and behavioral effects of noise from impact pile driving for the installation of WTGs and OSS
foundations would occur intermittentisom May 1 througiNovember 30depending on protesd

species timef-year restrictions, weather, and other potential deRiysdriving mayalsooccur from
December 1 through DecemberiBinanticipated deles fromweather or technical issues arise that
necessitate extending pile driving into Decembrewhich case Empire would notify NMFS and BOEM

in writing by September 1 that circumstances are expected to necessitate pile driving in Dek¢otdler.
of 147 WTGs and 2 OSSs are anticipated for the Proposed Action. Each WTG requires one monopile
with eachmonaile requiing 3 hours ofpile driving to install, whereas each OSS jacket foundation
requires 24 pimpiles,with each pin pile requing 4.2 hoursof pile drivingto install. Installation of the

WTG foundationsvould require up to 522 hours of pile driving, which would occur ovemayear

period Installation of the OSS foundations would require up to 100 hours of pile drwitich would

occur overa oneyear periodTo mitigate impacts to the extent praatite,the Project will use a noise
attenuation system that achiewsat least 10 dB reduction in sound levalsing allimpactpile driving,

such that measured ranges to isopleth distances are consistent with those modeled based on 10 dB
attenuation, dermined via sound field verificatiofurther, the Projeatill employ soft starts during
impact piling, allowing a gradual increase of hammer blow energy, thus allowing mobile marine life to
leave the areflable6-1).

Impact pile driving would produce acoustic impacts that would adversely affectdefish and

invertebrates across all hearing categories, but the extent of the impacts wouldpeadirigon hearing
sensitivity (see Table-8) and distance from the pileFH speciesould exhibit physiological and

behavioral impacts depending on intensity and duration of the acoustic impact, distance from the sound
source, and hearing sensitivilyhe noise levels would temporarily make the habitat less suitable and
cause individuals to vacate the area of Project activities. Pile driving is anticipated to cause adverse
impacts to EFH for both pelagic and demersal life stages; however, this impduet shilortterm and

EFH is expected to return to ppée driving conditions.

Direct Effects on EFH and EFH species
1 Shortterm effects on EFH and EFH species and life stages for all Hearing Categories, with
greatest impacts to Hearing Categorgp@cies and life stages.
9 Shortterm effects on EFH of all Species Groups:
Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthit¢ Complex
Pelagic
Prey Species Bentlic-Epibenthic
o0 Prey Species Pelagic
Habitat Conversion

Based on th&/TG and OS3ayout depictedn Figure3-3, which includesl38 WTGs and 2 OSSE,
installation of31.5foot (9.6m) to 36-foot (11-meter) diameter monopile foundations for the WTGs and
8.2foot (2.5-meter) piled jacket foundations for the OSSs would render approxirdadely 5.2acres of
benthic habitat unavailable to EFH species for the entiged® life of the project through
decommissioning when the foundations are remptlad habitat would includé.1to 4.8 acres of soft
bottom habitgt0.3to 0.4 acres of complex habitednd less thaf.1 acres of heterogeneotsmplex

O O O O O o
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habitat The installation of these structuiaghelLease Area, where tleveragevater depths
approximatelylOOfeet (30 meters)Empire Wind 2021,)would introduceapproximately38 acres of new
hard surfaces to the water column extending from the seabed to the water surface. These vertical
structures would alter the character of pelagic habitats used by many EFH species and their prey and
foraging resources. Over time these new lsarfacewill become colonized by sessile organisms,
creating complex habitats that effectively serve as artificial reef.

The artificial reef effect created by offshore structures like WTGs is well documented and can have an
attractive effect on many mae species (Langhamer 2012; Peterson and Malm 2@26gRs et al 2013;
Wilhelmsson et al. 2006). This can lead to localized increases in fish abundance and changes in
community structure. In a metmalysis of studies on windfarm reef effects, Methratth@ardick

(2019) observethat, overall, abundance démersafinfish was greater inside of wind farms compared

to nearby reference sitdsoweveran increase in abundance was only observed for a relatively small
number of studies. Studies of finfiststtibutions before and after installation of OWFs demonstrate that
some demersal finfish species, including Atlantic cod and black sea bass, spend at least part of their life
cycle closely associated with offshore wind structures (Bergstrom et al. 2Qi3:riRect al. 2014; Wilber

et al. 2020). Several offshore wind facilities have been observed to d#raetsafish species that are
associated with hard substrate and are therefore rare on the surrounding sandy seabed (Van Hal et al.
2017).Effects on phkagic fish species are less clear, however (Floeter et al. 2017; Methratta and Dardick
2019).Increases in fish abundance around offshore structures may be caused by an attraction of
individuals without an increase in the local population. Alternativlly|acal population may be

increased by the addition of suitable habitat that enhances settlement, survival, and/or growth
(Schwartzbach et al., 2020).

Beneficial effectof increased habitat suitability for some speciagld be offset if the colonizable
habitats provided bthe monopilesggregate predators and prey, increasing predation risk, or provide
steppingstones for nemative species invasionadams et al. 2014e Mesel et al. 201%;anglois et al.
2005. Thepotential forintroduction of nomative species is particularly concerning, given tbatihg
communities can be dominated by fative species, especiallyameasvhere humarmediated
colonization is frequer(Lambert and Lambert 1998YJlon-native invertebrates have been obserteed
tolerate significantly higher temperatures than native speeaisig the concerthat, as climate change
causes ocean temperaturesyarm, non-native speciemayincrease in abundan¢gorte et al. 2010;
Stachowicz et al2002. Given the duration over which the monopiles will remain in the water column
(~30 years), thpresence of thes#ructures majnteract synergistically with warmingcean
temperatureto promotehe establishment of invasive species.

Over time, the attractive effects of the structures and complex habitats formed by the maturing reef effect
are also expected to alter food web dynamics in waysatbdifficult to predict. Colonization of the new
hardsurface habitat typically begins with suspension feeders and progresses through intermediate and
climax stages (6+ years) characterized by the codominance of plumose anemones and blue mussels
(Degraer etl. 2020, Kerckhof et al. 2019). Suspension feeders can act as biakteasing particles

from the water column that would have otherwise passed by and resulting in reduced turbidity and deeper
light penetrationThis biofilter effectbeenobservedatthe local scal¢Reichart et al. 2017) and in the
laboratory(Mavraki 2020) butmay also manifest at a large scale through the cumulative influence of
multiple offshorewind facilities Soft sedimentround turbinesnaybe enrichedhrough the deposition

of fecal pelles produced bfilter feeders (Maaet al. 2009)thereby facilitating the transfer pélagic

food sources to the benthic commun{Blavik et al. 2019)The trophic resources used by suspension
feeders could include pelagic eggs or larvaEFef species, as well as prey resoufoes

ichthyoplankton This could result in a local decrease of eggs and larvae but is unlikely to impact the
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reproductive success of the affected species as a whole or have more than a localized effect on prey
availablity for EFH species. As noted above, the colonization of the WTG and OSS foundations could
also attract fish due to the increase in resource availability and shelter. This aggregation and change in
resource availability could lead to shifts in food wghamics. While localized effects are possible,
ecosystem modeling studies of a European windtiidmot deteca significantdifference in key food

web indicators before and after construction (Raoux et al. 2017). Even though the biomass of certain taxa
increased in proximity to the wind farm, trophic group structure was functionally similar between the
before and after scenas. Thus, largscale food web shifts are not expected due to the installation of
WTGs and conversion of pelagic habitat to hard surface.

Direct Effects on EFH and EFH species
1 Permanentadverse effects on EFH and EFH species resulting from decreasteinegréabitat:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic
1 Longterm, beneficial effects on EFH and EFH species resulting from increase in preferred
habitat:
SessileBenthic/Epibenthi¢ Complex
Mobile Benthic/Epibenthié Complex
Pelagic
o0 Prey Species Pelagic

o O O

Indirect Effects on EFH and EFH species

1 Longterm, adverse effects to EFH and EFH species due to increased predation risk associated
with aggregation effecndincreased risk of establishment of invasive species

Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthié¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthié Complex
Prey Species Benthic/Epibenthic

Prey Species Pelagic

O O O O o o

5.1.1.3. Seabed preparation

Habitat Loss/Conversion

Seabegreparatiormay be required prior to the installation of WTG and OSS foundations in certain areas
depending on the seabed and the foundation ygecomplexsoft-bottomhabitat, including small sand
waves and depressions in the sealsggtesent in the Lease Area and progiE&H for some species in

the area (e.g., hakes, flounde&gabed preparation would remove these habitat feaBeabed

preparation activities nyanclude levelling and removal of surface or subsurface debris such as boulder
and sandvaves, oMEC/UXO removal Based on the WTG and OSS layout depidateligure3-3,

which includes 138 WTGs and 2 OSBstallation oftheWTG and OSSoundations would temporarily
disturb an estimated3 acres of benthic habitaeyond the footprint of the foundations and scour

protection this habitat would includé6é acres of sofbottom habitatless tharll acre of heterogeneous
complex habitat, and acres of complex habitatSeabed preparatiomuld occur over several months
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prior to the start of installation of EW 1 and EW 2 fouimlzs in April 2024 and April 2025, respectively
(see Figure 2, above).

Habitat maybe impacted by boulder relocation during seabed preparation for installation of the WTG

and OSSs. Some boulders may be relocated tecomplex benthic habitatAreal extent of impacts from
boulder relocation are unavailable but the amount of impactieithlh is expected to be small based on the
benthic surveys of the Lease Ar&gich did not observe any boulderBhe relocation process is likely

to injure or kill encrusting organisms and damage biogenic structures that contribute to habitat. Qver time
the relocated boulders would be recolonized, contributing to the habitat function provided by existing
complex benthic habitat and the artificial reef effect provided by the WTG and OSS foundations and
scour protection.

Theareaaffected by seabed preptionwould be renderednavailableas long as the foundations remain
in placefor EFH species associated with complex, heterogenous complex, and soft bottom benthic
habitats during one or more life stagBsabed preparation woulterefore resulin apermanent
localized,adverse effect on EFH lasting throutje 30year life span of the Proposed Action

Direct Effects on EFH and EFH species

1 Permanentlocalized, adverse effects to EFH and EFH species/life stages resulting from decreased
in preferred habitat for:

0 Sessile Benthic/EpibenthicSoft Bottom

0 Mobile Benthic/Epibenthi¢ Soft Bottom

0 Sessile Benthic/EpibenthicComplex

0 Prey Species Benthic/Epibenthic
Sediment SuspensidRedeposition

Seabed preparation activities (e.g., removaladfris or seabed leveling) will result in shtetm,

localized resuspension and sedimentation of finer grain sediments. Medium tograimse sediments
within theLease Areare likely to settle to the bottom of the water column quickly, with sand
redgposition being shoiterm and localized. These effects would occur intermittently at varying locations
in the project area over the duration of project construction but are not expected to cause permanent
effects on EFH quality. Depending on the naturéemtx and severity of each effect, this may temporarily
reduce the suitability of EFH for managed species, which would result intshoyadverse effects on

EFH for those species. Indirect impacts to EFH could dtoor sediment suspension, temporarily
decreasing foraging success due to increased turbidity. It would be expected that normal foraging
behavior would resume following completion of installation and settlement of suspended sediments.

Changes to thBroject design and additional impacts thargvnot considered in the EFH assessment

could occur in the unlikely event thsiEC or UXO are discovered in the project footprint. These changes
could include additional micrositing of monopile foundations and cable routes toNE@dr UXO

hazards. The relocation of project features would result in the same type dksmocbnstructionelated
andpermanenbperational impacts as those described in the EFH assessment, but the location, extent, and
distribution of those impacts by habitat type may vary. These changes could, in theory, limit the ability to
avoid impacts to complex benthialhitat in specific circumstancess described in Section 2.2.2.2,

above, soidance is proposed as the preferred approach for mitigation of any confirmed MEGfUXO.
avoidances not possibleMEC/UXO may berelocatedo a safe location on the seafloortorl

designated disposalareas i ng a fALi f t .RewodatioBohMEC/UXO woydeauset i o n
disturbances to the seafloor (sediment suspension and deposition) as well as noise. Impacts are expected
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to be short term and direct, with the potentiataase injury or mortality to benthic species within the
direct vicinity of the disposal activities.

Regardless of mitigation strategy, any change in impact area resulting from p&I&@id)XO risk

avoidance is unknown but is likely to be small relative to the effects of project construction. Those effects
would be similar in nature to the shoerm effects considered in the EFH assessment and would not alter
the effect determination in the BRassessment for any EFH species. Further coordination with the
appropriate federal agencies (e.g., NMFS) will occur as appropriteGfUXO mitigation requires

action that was not considered in this consultation.

Direct Effects on EFH and EFH species

1 Shortterm, localized, adverse effects to EFH and EFH species/life stages resulting from sediment
suspension and deposition would affect the following groups:

0 Sessile Benthic/EpibenthicSoft Bottom

0 Mobile Benthic/Epibenthié Soft Bottom

0 Prey Species Benthic/Epibenthic
Underwater Sound (Vessels)

The impacts and direct and indirect effects to EFH and EFH species due to underwater sound from
vessels associated with seabed preparation would be similar to those impacts analyzed in Section 5.1.1.1
Vessel Actiity.

5.1.1.4. Installation of scour protection

Habitat LossConversion

Based on the WTG and OSS layout depidteigure3-3, which includes 138 WTGs and 2 OSS® t
placement of scour protection f8t.5foot (9.6m) to 36foot (11-meter) diameter monopile foundations
for the WTGs and 8:foot (2.5meter) piled jaket foundations for the OS8®uld permanently impact

an estimated?27 to 131 acres of benthic habitat, includind4 to 118 acres of sofbottom habitat] acre

of heterogeneous complex habitat, 42dcres of complex habitat. ApproximatelisSito 119 acres of
softbottom and heterogeneocsmplexhabitat would be converted complex, hardbottom habitatThe
soft-bottom benthic habitathat existegreviously in the footprint of the scour protectiwould no

longer be available to EFH species for the entirge life of the project through decommissioning
when the foundations and scour protection are rem@eek. time, theseoncrete andatural rock

surfaces would become colonized by sessilamiggns and would gradually evolve into functional habitat
for EFH species. However, the concrete mattresses may take 3 to 12 months to fully cure following
placement, during which tintee hardsubstratevould be toxic to eggs, larvae, and invertebrates (Lukens
and Selberg 2004). The increase in abundanbardfbottom habitat and expected artificial reef effect
suggestsraexpansion of available EFH for species associated with complex benthic habirsldiitic

cod, black sea bass, and scup. However, it could take a decade or more for the reef effect to develop
before fully functional habitat status is achieved (Auster and Langton 1999; Collie et al. 2005; Tamsett et
al. 2010).Further, it is uncertaiwhether the new hasidottom habitat would enable population growth of
structuredoriented species or would merely attract these species from other loc@lierefore, the

addition of complex benthic habitat is expected to provideudral tobeneficialincrease in available

EFH lasting for approximately 20 years of Project, lfepending on the specisgecific responses to this
habitat These features may or may not be removed when the Project is decommissioned, depending on
the habitat value they primle.
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Beneficial effects of increased habitat suitability for some species could be offset if the colonizable
habitats provided by thecour protectiomggregate predators and prey, increasing predation risk, or
provide steppingstones for nortive species in&ons.As described in Section 5.1.1.2, above
potential fortheintroduction of nomative species is particularly concernimgcause nonativespecies
may increase in abundanas ocean temperatures wakgiven the duration over which tlseour
protectionwill remain in the water column (~30 years), the presence of these structuragersy
synergistically with warming ocean temperatures to promote the establishment of invasive species.

It is anticipated that mobile life stages would move ouhetonstructiorareaduring installation of

scour protectioo avoid potential impacts. Demersal roobile life stages would be impactegthe
placement of scour protection in the immediate area of installation. Most juvenile and adult finfish would
actively avoid all construction activities. However, immobile finfish life stages such as demersal eggs and
larvae, and sessile organisms coetgherience mortalitfrom being crushed or buried by teeour

protection EFH-designated species that would likely be impacted by crushing and burial effects of
installation of scour protection alike those listed in Section 5.1.1.1.

Direct Effects on B-H and EFH species
1 Permanentadverse effects on EFH and EFH species resulting from decrease in preferred habitat:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic
1 Longterm,neutralto beneficial effects on EFH and EFH species resulting from increase in
preferred habitat:
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthi¢ Complex
Pelagic
0 Prey Species Pelagic

o O O

Indirect Effects on EFH and EFH species

1 Permanentadverse décts to EFH and EFH species due to increased predation risk associated
with aggregation effecnd increased risk of establishment of invasive species

Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/Epibéimc i Complex
Mobile Benthic/Epibenthit¢ Complex
Prey Species Benthic/Epibenthic

Prey Species Pelagic

O O O o o o

Sediment SuspensidRedeposition

Installation of the scour protectidor the WTGs and OSSsgould disrupt approximalg 131 acresof

primarily softbottombenthic habitat. Methods of installation may include side stone dumping, fall pipe,

or crane placement. Placement of scour protection may temporarily increase suspended sediments due to
resuspension of bottom sediments. These bedistiarbances would increase turbidity and suspend

sediment in the water column. Impacts to benthic habitat would occur locally and temporarily at each of
the proposed WTG andSSlocationsbecause athe predominately sandy composition of the upper
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sedimets in the Project area. EFtlesignated species that would likely be impacted sediment suspension
associated with the installation ®gour protection are similar to those listed in Section 5.1.1.1.

Direct Effects on EFH and EFH species
1 Shortterm, localizel decrease in quality of EFH resulting from suspended sediments and
increased turbidity:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthit¢ Soft Bottom
o0 Pelagic
9 Shortterm, localized impacts from sedimentation:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Prey Species Benthic/Epibenthic
Indirect Effects on EFH and EFH species
9 Shortterm, localized loss of foraging opportunities:
0 Mobile Benthic/Epibenthié Soft Bottom
o Pelagic
1 Shortterm, localized decrease in quality of EFH in amdjacent to Project activities:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom

0 Prey Species Benthic/Epibenthic
5.1.2. Interarray and offshore/onshore cable installation

5.1.2.1. Vessel activity

During installation of the interarray cables and OECs, it is anticipatedphatl8construction vessels
would be necessary ftine installation of thénterarraycables anaffshore export cable. Vessels

involved in cable installation include mdaying vessels, burial vessels, and support vessels. Vessel
activity would occur intermittently during the construction period beginning with the start of the EW 1
interarray cable installation in April 2024 and continuing through the completion of th2 GR®C
installation in January 2025 and again during the EW?2 interarray cable installation from April through
September 2026 (see Figurl 2above).

Habitat Disturbance

The @ble laying vessel will esdynamic positioning and will noequire the use ofrehors.Some of the
support essels may require anchoring and/or spudduming the installation of the cables, which may
disturb benthic EFH and EFH species associated with that hafgtsel anchoring associated with cable
emplacement will occur alortgeup to207-mile (333-kilometer)long interarray cable route, t-mile
(75-kilometer)EW 1 OEC route, and tl&#0- to 33-mile (49- to 52kilometel) EW 2 OEC route. Empire
Wind has estimated that a totalk acres of benthic habitatould be disturbed by anchoring of vessels
during construction of the Proposed Action, including the installation of the interarray cables and OECs
(Empire Wind 202, Appendix F).Impactsof habitat disturbance on ERkbm anchoringduring array

cable installation are expected to be similampacts that would occur during installation of the WTG

and OSS foundations, as describe&attion 5.1.1L.

Sediment SuspensidRedeposition
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In general, vessel activities (i.e., anchoring and/or spudding) associated with cable installation would
cause shotterm impacts to water quality intermittently throughout Project construction. These benthic
disturbances would increase tuiibyoand suspend sediment in the water column. The potential impacts to
water quality, and by extension, EFH and Eff¢signated species, such as resuspension of sediments,
would be shorterm and localizedmpactsof sediment suspension on Efdm anchonng during array

cable installation are expected to be similampacts that would occur during installation of the WTG

and OSS foundations, as describe&attion 5.1.1L.

Underwater Noise{esses)

Impactsof vessel noise on EFflom anchoringduring array cable installation are expected to be similar
to impactsof vessel nois¢hat would occur during installation of the WTG and OSS foundations, as
described irSection 5.1.11.

5.1.2.2. Seabed preparation

Seabed preparation may be required prior tailadion ofinterarrayand offshore export cables and may

include seabed levelling and removal of surface or subsurface debris such as boulders, lost fishing gear, or
lost anchors. Excavation may be required where debris is buried or partially Badeeld preparation

would occur intermittently during the construction period beginning with the start of the EW 1 interarray
cable installation in April 2024 and continuing through the completion of the EW 2 OEC installation in
January 2025 and again during the EW?2 inteyacedle installation from April through September 2026

(see Figure 2, above).

Habitat Alteration

Empire Wind has estimated that seabed preparation prior to cable installation would resulttegrshort

to longtermdisturbances to benthic habitat overestimated area of up igl67acres within the Lease

Area and up t@18acres within the OEC corridor. Seabed preparation in this area is expected to disturb
both softbottom and complex benthic habitblion-complexsoft-bottomhabitat, including small sl

waves and depressions in the sealsgghesent in the Lease Area and along the ECCs and psdsftdé

for some species in the area (e.g., hakes, floundaajlbedformshat are dredged would likely be
redeposited in areas of similar sediment comjmositind tidal and windorced bottom currents are
expected to reform most ripple areas within days to weeks following disturbance. Although some sand
ripples may not recover to the same height and width adigiterbance, the habitat function is expected

to fully recover postisturbance. Thereforempacts of sand bedform clearing BRHand EFH species

are expected tbe localized and short term, dissipating over time as mobile sand waves fill in the altered
seabed profileShortterm disturbances aremected for sofbottom habitat and lonterm disturbances

are expected for complex habitat, which may require several years to recover.

Boulder relocation would potentially alter the composition of both the original and relocated habitat. Over
time, the elocated boulders would be recolonized, contributing to the habitat function provided by
existing complex benthic habitat of relocated bould&rsal extent of impacts from boulder relocation

are unavailable but the amount of impacted habitat is expectesmall based on the benthic surveys of
the export cable corridorBor instanceguringthe 2019 survey of the export cable corridors, boulders

were only observedt 2 out of 157 sampling sitdEmpire 2021, Appendix T).ong-term topermanent

impacts of artificial structures associated with the Project, as well as affected species are discussed in
Section 5.1.3.1.

Direct Effects on EFH and EFH species
1 Shortterm loss/conversion of EFH:
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0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthi¢ Soft Bottom
0 Prey Species Benthic/Epibenthic
1 Longterm loss/conversion of EFH:
0 Sessile Benthic/EpibenthicComplex
0 Mobile Benthic/Epibenthi¢ Complex
0 Prey Species Benthic/Epibenthic
Indirect Effects on EFH and EFH species
9 Shortterm loss of benthic prey items:
0 Mobile Benthic/Epibenthié Soft Bottom
1 Longterm loss of benthic prey items:
0 Mobile Benthic/Epibenthi¢ Complex

Sediment SuspensidRedeposition
Sediment suspension and redeposition will occur as a resgabéd preparation activitiémpacts to
EFH speciesimilarto those resulting from seabed preparation for WTG and OSS foundation installation
are expected to occusediment in the Lease Area consists primarily of sand with slightly gravelly sand in
theeastern half of the Lease Area (Empire 20@Mhjich are likely to settle to the bottom of the water
column quickly. Sand rdeposition would be minimal and close in vicinity to the trench centerline,
minimizing impacts to demersal fish eggs. Direct impagotforaging habitat are expected to be localized
to the width of the trench and shoetm as benthic organisms would recolonize the area.
Direct Effects on EFH and EFH species
1 Shortterm decrease in quality of EFH resulting from suspended sedimeritcesabed
turbidity:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Pelagic
9 Shortterm, local impacts resulting from sedimentation:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Prey Species Benthic
Indirect Ef fects on EFH and EFH species
1 Shortterm loss of foraging opportunities:
0 Mobile Benthic/Epibenthi¢ Soft Bottom
o Pelagic
1 Shortterm decrease in quality of EFH in areas adjacent to Project activities:
0 SessileBenthic/Epibenthi¢ Soft Bottom
0 Mobile Benthic/Epibenthi¢ Soft Bottom
0 Prey Species Benthic/Epibenthic

Entrainment
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Some types of seabed preparation equipreegt,fiydraulic dredges) use water withdrawals, which can
entrain planktonic larvae of bémc fauna (e.g., larval polychaetes, mollusks, crustaceans) with assumed
100-percent mortality of entrained individuaBecause athe surfaceoriented intake, water withdrawal
could entrain pelagic eggs and larvae, but would not affect resourcessaatloar Because ofhe
limited volume of water withdrawn, BOEM does not expect populdgaal impacts on any given
speciesThis isbecausehe rate of egg and larval survival to adulthood for many speaiedugallyvery
low (MMS 2009).
Direct Effects on EFH and EFH species
1 Loss of EFH and EFH species due to water intake for eggs, larvae, and small juveniles:
o Pelagic
o0 Prey Species Pelagic
Indirect Effects on EFH and EFH species
9 Loss of food sources for planktivorous species, inclufliteg-feeding invertebrates:
Sessile Benthic/EpibenthicSoft Bottom
Sessile Benthic/EpibenthicComplex
Pelagic

o O O O

Prey Species Benthic/Epibenthic
0 Prey Species Pelagic
UnderwaterNoise(Vessels)

The impacton EFH and EFH speciggsulting fromunderwater soungenerated byessels associated
with seabed preparation would be similar to those impacts analyzed in Section 5.1.1.1 Vessel Activity.

5.1.2.3. Trenching/cable installation

Habitat Loss/Conversion

Array cable installatioiis expected tdbe completed vipostlay and vertical injector jettinglong the EW

1 and EW 2 export cabteutes Alternativeplowing and trenching methods were considered early in the
design process but are not likely to be udgicect impacts to EFH due to habitat disturbance are
expectedalong the entire length difie interarray cableithin the50-foot and 106foot-wide construction
corridors of EW 1 and EW 2, respectively (Empire Wind 2021, AppendiB&Sed on the intearay

cable layout depicteith Figure3-3, which include207miles 333km) of cablesinstallation of the inter

array cables would result in shaerm disturbance of an estimai&B8ll acres of benthic habitat, including

741 acres of sofbottom habitat21 acres of heterogeneous complex habitat,Gacres of complex

habitat.It is anticipated that pelagic species and motile life stages will avoid construction activities based
on typical installation speeds, and direct impacts are not anticipated. Direct impacts to foraging habitat are
expected to be localized to the width of the trenchslrmdgtterm as benthic organisms would recolonize

the area. Indirect impacts to EFH could odcam sediment suspension, temporarily decreasing foraging
success due to increased turbidity. It would be expected that normal foraging behavior would resume
following completion of installation and settlement of suspended sediments. Sediment suspension impacts
are discussed further below.

The EW 1 and EW 2 OECs will be placed by the same methods described above for array cables,
depending on site conditions. Ttodal installedcable length i94 miles (L50km) for thetwo EW 1
OEGsand90 to 99miles (147 to 156km) for thethreeEW 2 OEG. Direct impacts to EFH due to habitat
disturbance are expected along the entire length of each corridor within the designteut-hade
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OEC construction corridor (Empire Wind 2021, AppendixE§pending on the cable routastallation
of theEW 1 OEC would result in shorterm disturbance of an estimatg8R to 385acresof benthic
habitat, includind@257 to 265acres of sofbottom habitat24 to 29acres of heterogeneous complex
habitat, an®6 to 97acres of complex habitaDepending on the landfdocation, installation of the EW
1 OEC would resulin shortterm disturbance of an estimatg®l7 to 393 acres of benthic habitat,
including215 to 234 acres of sdfiottom habitat and 138 @650 acres of complex habitdthe impacts of
OEC installatiorare expected to be similar to those of the interarray cables.

Installation of thenterarray cable an@ECscould resulin direct impacts such as crushing and burial, of
slow-moving or sessile organisms and life stages. Théasshore transition will occur where the
onshoreand offshoresegmerd of theexportcablemeet. Cofferdam installation, dredging and sidst,

and vessel anchoringt the sedo-shore transitiorwould result in crushing and burial effects. Direct
mortality of benthic life stages and sessile organisms could also result from fluidizing the sediments along
the cable corridors during cable burial. The effeof crushing and burial impacts on EFH resulting from
cable installation will vary depending on how benthic dathersahabitats exposed to these impacts are
used by EFHlesignated species. Benthic and epibenthic life stages will be the primary gffegpsd,

with secondary effects on EFtlesignated species and life stages that prey upon benthic and epibenthic
organisms. Mobile organisms such as juvenile and adult finfish may be temporarily displaced by cable
installation but will be able to avoid dict impacts related to these activities.

Direct Effects on EFH and EFH Species

9 Shortterm loss/conversion of EFH:
Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Pelagic
Prey Species Benthic/Epibenthic
Prey Species Pelagic

O O O O O O

1 Permanent, localized crushing and burial of EFH species:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Sessile Benthic/EpibenthicComplex
o0 Preyi Benthic/Epibenthic

Indirect Effects on EFH and EFH Species

1 Shortterm los of benthic prey items:
0 Mobile Benthic/Epibenthi¢ Soft Bottom
0 Mobile Benthic/Epibenthié Complex

Sediment Suspension and Redeposition

Cable installation activities would generate localized plumes of suspended sediments within the
immediateproximity of the trench excavation and reburbbdeling of sediment suspension and
deposition associated with cable emplacement for the Proposed Action was conducted by Tetra Tech
(Empire Wind 2021, Appendix J). The models assumed that cable emplacement would occur with a jet
plow because this is theatihod that would be used along the majority of interarray and OEC rdetes.
plow installation would result in greater disturbance of marine sediments than mechanical plow or
mechanical cutter installation, such that the results provide an upper bdommhofs As Projectspecific
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sediment density data and grain size distribution data were not available when the model was developed,
Tetra Tech used publicly available Poseitfooject sediment data to inform the analytical sediment

model. The Poseidon Reat data included percent gravel, sand, and fines; specific gravity; and D50 data
for 47locations along a submarine electric cable route in Raritan Bay and the New Y orKIRight.

Poseidon Project cable route cagapproximately 70 percent of the expoablecorridor, all within 3

nautical miles (5.56 km) of Long Island, New YoHased on the sediment characteristics of the stations

in the Poseidon Project, the Projata was divided into two zones:

1 Riverine: For stations close to the river mouttdiment characteristics were calculated by
averaging all stations that were close to the river. These stations typically had high fine sediment
content.

9 Non-Riverine: For stations not close to the river mouth, sediment characsasistecalculated
by averaging all other stations. These stations typically had high sand content.

The sediment data only provided pereggs ofgravel,sand and finesedimentsThe percentage ofand
wasequally divided into coarse sand and fine samdl he percentage diine sand waghenequally

divided into fine sand and very fine sand. The peagmbffine sedimentavas equally divided into silt
and clay.The assignment of sediments to thelssse€nabledafiner scale modeling efforeflecting a
broad range of size classes consistent with the particle size distribfiti@rine sediments in the region.
Settling velocities were assigned to these clagsdge5-4 shows the fine sediment particle percentages
for theRiverine and NofRiverine areas

Table 5-4. Project area sediment particle size distribution

VeryFine Sand
Sample Gravel (%) Fine Sand (%) (%) Silt (%) Clay (%)
Riverine 19.50 9.38 9.38 30.87 30.87
NonRverine 46.56 21.93 21.93 4.79 4.79

As described in Section 5.1.1.1, above, egg and larval life stages are highly sensitive to sediment
deposition, with certain species (e.g., winter flounder) experiencing mortality at burial depths of less than
0.1 inch (3 mm)Modeling of sediment deposith associated with cable emplacement for the Proposed

Action estimated that cable emplacememildresult in sediment deposition gfeaterthan 0.1 inch3

mm) within 82 ft (25 m) of the trencim nonriverine areasnd within328ft (100 m)of the tren& in

riverine areagEmpire Wind 2021, Appendix J). This indicates that emplacement of the interarray cables
and OECs would expose the most sensitive eggs and larvae to sediment deposition effects over an area of
up to6,580acres including5,387acresin marine watersind 1,83 acresn New York Harbor

Juvenile fish are expected to be able to avoid burial effects from sediment deposition and would primarily
respond to elevatddtal suspended sedimefit3§ concentrations in the water column. Modelirig o
suspended sediments associated with the Proposed Action, estimated that maximum TSS concentrations
could exceed 00 mg/L within 1,640 feet (500 meters) of the treimchonriverine waters andithin
3,281feet(1,000 meters) of the trench in riverine t@esand would dissipate to background levels in less

than 1 hour. Concentrations of this magnitude and duration are typically associated with behavioral
avoidance and sublethal physiological effects on juvenile marine and estuarine fishes (Michéli&; al. 2
Wilber and Clarke 2001). This indicates that emplacement of the interarray cables and OECs would
temporarily expose juvenile fish to sediment suspension effects over an &€a63f3acres including
107,743acres in marine waters atifi931acresmn New York Harbor
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Adult fish are expected to be able to avoid burial effects from sediment deposition and would primarily
respond to elevated TSS concentrations in the water column-t8foréxposure to TSS concentrations
exceeding 1,000 mg/L has beasaciated with sublethal and behavioral avoidance effects on adult
marine and estuarine fishes, while concentrations of less than 500 mg/L are more commonly associated
with behavioral avoidance (Michel et al. 2013; Wilber and Clarke 2001). Modeling afralesgh

sediments associated with the Proposed Action estimated that maximum TSS concentrations from cable
emplacementouldexceed 500 mg/L withiBOOfeet 50 meters) of the trendim nonriverine waters

and within 2,625 feet (800 meters) of the trench in riverine watetsvould dissipate to background

levels in less than 1 hour. This indicates that emplacement of the interarray cables and OECs would
temporarily expose adult fisb sediment suspension effects over an aré&3@fl 7acres including

53,871acres in marine waters af¢g45acres inNew York Harbor

Cable installation would expose adult bivalves to sublethal effects of suspended sediments at TSS
concentrations of 1,@0mg/L or higher (Wilber and Clarke 2001). Further, sediment deposition depths
between 0.4 and 1.2 inches (10 and 30 mm) could result in sublethal to lethal effemtshin life stages
of bivalves.Atlantic sea scallop may be particularly vulnerableddiment deposition effects because
each life stage of this specisgartially or entirely benthic and each life stage has EFH in the Project
area.Sea scallop eggs are bentaitd may be preseint the Project arefollowing spawning which

usually occuslate summeor early fall The typicalscallop spawning perioaverlaps thénstallation
periods for the offshore export cables and Hateay cable¢see Figure 2, above) such that scallop

eggs are likely to be exposed to lethal effectseafiment deposition during cable emplacemidoteling

of suspended sediments associated with the Proposed Action estimated that maximum TSS concentrations
from cable emplacement of 1,000 mg/L would occur as far out 492 feet (150 meters) from thimtrench
nortriverine waters and as far out 2281 fee(1,000 meters) from the trench in riverine watend

would dissipate to background levels in less than 1.#uther modeling estimatethatsuspended
sediment from the Proposed Action would genesalément depths dd.4 in (L0 mm) within 82feet 25
meters) of the trendim nonriverine areas and withib64 feet(50 meterspf the trench in riverine areas
(Empire Wind 2021, Appendix JJhese resultgndicate that emplacement of the interarray cables and
OECs could temporarily expose bivalves to sediment suspension effects over amdrdadaicres
including32,323acresin marine waters antil 931acres in New York Harboand sediment deposition
effects over an area 6{983acres including5,387acresin marine waterand596acresin New York
Harbor.

As described in SectionB4, above, thenaximum distance that would be impacted by suspended
sediment frontable laying activitiesvould extendo several areas that are known to support
aggregations of fistincludingHempstead Town Reef and two New Jersey Prime Fishing Areas (i.e.,
Ambrose Channel and Cholera Bankxposure t@ediment depositioduring cable installatiomay
causemortality in sessiléish and invertebratg®.g., eggs and larvaghabiting thee areasand
suspended sedimemiay causenobilefish and invertebratg®.g., juveniles and adultg) migrate away
from these areaspotentially to less suitable habitat.

Subsurface sediment disturbed by cable installation in the EW 1 submarine export cable siting corridor,
particularly in the Lower and Upper Bays, is likely to contain elevetedentrations of caaminantof
concernSedimentsuspension may cause hydroplt organic contaminants and heavy metals to desorb
from sediments anblecome readily available for bioaccumulati@xposure to these contaminamtay

impact reproduction, development, osmoregulatwm, hormones in various species and life stafjes

fish and invertebratg€®Venger et al. 20)7While the impact of a single exposure may have little or no
effect, repeated exposures to multiptetaminants can cause contaminant accumulation to levebs¢hat
toxic (MacedaVeigaet al. 2010)Resuspendecdontaminants may be taken up by filter feeding
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organismssuch as bivalve§or instanceYoie etal. (2002)demonstratethat PCB concentrations in
mussels increased during remediation dredgingeméined elevatedp to 6 monthsfter dredgg
activities had ceased.
Direct Effects on EFH and EFH Species
1 Shortterm decrease in quality of EFH resulting from suspended sediments and increased
turbidity:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthit¢ Soft Bottom
o Pelagic
9 Shortterm, local impacts resulting from sedimentation:
0 Sessile Bethic/Epibenthid Soft Bottom
0 Prey Species Benthic/Epibenthic
Indirect Effects on EFH and EFH Species
9 Shortterm loss of foraging opportunities:
0 Mobile Epibenthic/Benthit¢ Soft Bottom
o Pelagic
9 Shortterm decrease in quality of EFH in areas adjacentdig& activities for:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom

0 Prey Species Benthic
Entrainment
In areaswvhere get plowis usedor cable installationthe surfaceriented intake of the jet plowould
potentiallyentrain pelagic eggs and larvae but would not affeganismsn the seaflooBecause othe
limited volume of water withdrawn, BOEM does not expect populdgaal impacts on any given
species.
Direct Effects on EFH and EFH species
1 Loss ofEFH and EFH species due to water intake for eggs, larvae, and small juveniles:
o Pelagic
0 Prey Species Pelagic
Indirect Effects on EFH and EFH species
1 Loss of food sources for planktivorous species, including fiieding invertebrates:
0 SessileBenthic/Epibenthi¢ Soft Bottom
0 Sessile Benthic/EpibenthicComplex
o Pelagic

Horizontal Directional Drilling

During installation of the estuarine portion of tbBECs impacts tdEFH will be minimized, where
practicable, by the use of trenchless installamethods which install the cable beneath overlying
sediments without direct physical disturbance. During HDD, a sediment mix including drilling mud (i.e.,
bentonite) is used. During drilling, reaming, or pulling events, some drilling mud may be ddilease
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the end of the bore hole. Therefore, each HDD will have an exit pit to receive the drilling mud. Bentonite
is heavier than water, so it will remain in the exit pit and then be removed through a vacuum or suction
dredge. HDD conduits will be drillefdr landfall. An HDD entry pit would be required for each cable

duct. Trenchless installation (e.g., HDD) has the potential for impact in the event of inadvertent return of
drilling fluids, thus causing adverse impacts to water quality through incredseBidity, as well as
hazardous chemical impacts to EFH and Efgldignated species. Best management practices, such as
monitoring of the drilling mud volumes, pressures, and pump rates and returns, would be followed to
determine if drill mud loss occurs amounts that signal a possible inadvertent retiansiSvehabitat

will be avoided wherever possible, and impacts minimized should the cable need to traverse a unique
habitat (e.g., complying with seasonal work windows and other best managemen¢py@ciue6-1).
Following construction, the areas of cable burial would be restored to previous elevations and natural
succession would proceed.

Opencut alternatives areeing considered for the installa of the onshore export cable at the EW 1

OEC landfalland atinland waterway crossings for the EW 2 onshore export tauause opotential
limitations of an HDD alternativ&he proposed location of the EWQECIandfall is at SBMT, a paved
commerciashipping terminain the Upper BayThe portion of theUpper BaysurroundingSBMT is

classified by NWI as an excavated subtidal estuarine system with an unconsolidated bottom and by the
NYSDEC tidal wetland database as a littoral zdie EW 2 onshoreable route would intersect Wreck
Lead Channel, whicts classified by NWI as a subtidal estuarine feature with an unconsolidated bottom
and by the NYSDEC tidal wetland database as a littoral Adressouthern bank dfVreck Lead Channel

is highly modified, comprising of a mix of riprap and natural shoreline that quickly transitions to
industrial propertiesOpencut alternatives may require opeut trenching/dredging or jetting to facilitate
installation at target burial for approachandsidein these waterbodie$hese methods would disturb
sediment, exposing fish and invertebratelsabavioral effects associated witlispended sediment and

lethal effectsaassociated witsediment depositios described above, egg and larval lif@ges are

highly sensitive to sediment deposition, with certain species (e.g., winter flounder) experiencing mortality
at burial depths of less than 0.1 inch (3 mRYrther bivalves may experiengrortality atsediment
deposition depths between 0.4 an?l ihches (10 and 30 mnBased on modelingf cable installation

usinga jet plowin riverine areag$Empire Wind 2021, Appendix Jdediment deposition levesifficient

to cause mortality in sensitive species and life stages of fish would extetod3@8tft (100m) from the

trench centerlineand sediment deposition levels sufficiemtause mortality in bivalves would extend

out to164ft (50 m).

UnderwaterSound

Underwater misewould be generated during the installation of the interarray cables and OE@® but
types of sound would be characterized as continuasuepposed to percussive (i.e., such as that produced
during impact pile drivingand would therefore not cauges same typeof impacts asmpact pile

driving. Any noiseimpacts would be sheterm andwvould extend only a short distance beyond the
emplacement corridor. Noiggenerated by the cable installation equipnenit likelyto result in injury

or mortality for finfish in the immediate vicinity of the activibyit may causeshortterm behavioral

changes in a broader ar&allowing the completion of cable installatidmfish would be expected to

return to thempactedarea.

Direct Effects on EFH and EFH Species

1 Shortterm, direct effects on EFH and EFH species and life stages for all Hearing Categories, with
greatest impacts to Hearing Category 3 species and life stages.

9 Shortterm, direct effects on EFH of all Species Gisu
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Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthi¢ Complex
Pelagic

Prey Species Benthic/Epibenthic

Prey Species Pelagic

O O 0O O o o o

5.1.2.4. Cable protection (concrete mattresses, etc.)

Cable protection may be required where burial cannot occur, sufficient depth cannot be achieved, or
protection is required due to crossing other cables or pipeRtesement of rockgsock bagsconcrete
mattresses and/or geatile mattressemay be used to protect the cable (see SectioR.2)2.
Approximately 10% of the cable route may require cable protediimpife Wind 2021 Installation of
cable protection would caupermanenand localized habitat conversion and $tierm and localized
sediment suspensi@mnd subsequent redeposition tvauld adversely affect EFH and EFdésignated
species.

Habitat Loss/Conversion

Empire Wind conservatively assumes ttalble protection (e.g., concrete mattresses) would be required
along10 percent of installed transmission cables, includim¢p21 miles 33 km) of inter-array cables

andup to19miles @31 km) of export cablesBased on the intearray layout depicted iRigure3-3,
whichincludes approximatel207 miles 333km) of cable the installation of the intearray cable
protectionwould permanently disturb an estima#iacres of benthic habitat, includidg acres of soft
bottom habitatl acre of heterogeneous complex tatbaind4 acresof complex habitatThe 38 acres of
soft-bottom habitabnd heterogeneous complex habitauld be converted to complex, hesdttom

halitat. The installation otable protectiomlongthe EW 1 OECwould permanentigisturban estimated

42 acres of benthic habitat, includi28 to 29acres of sofbottom habitat3 acres of heterogeneous
complex habitat, antil acres of complex habitdDepending on the landfall location, timstallation of

cable protection alonthe EW 2 OECwould permanentlgisturban estimate®9 to43 acres of benthic
habitat, including?4 to 26 acres of sofbottom habitat and5 to 17acres of complex habitat.
Approximately55to 58 acres of sofbottom and heterogeneous complex habitat would be converted to
complex, harebottom habitatlongthe export cable corridar§hese sofbottom benthic habitats would

no longer be available to EFH species for the entirgez0 life of the poject through decommissioning
when the foundations and scour protection are rem®N@acomplex benthic habitat, including small

sand waves and depressions in the seabed, may be present in the Lease Area and along the OEC corridor
and may provide EFH f@ome species in the area (e.g., hakes, flounders). Conversion or loss of non
complex benthic habitat could influence the local food web by introducing habitat for colonizing
organisms. Conversion of sdfbttom habitat to complex, rocky habitat would s different suite of
species and could even aid in dispersal pathways (Adams et al. 2014). While the local food web may shift
with the conversion of habitat, largeale effects to ecosystem trophic structure are not expected (Raoux
et al. 2017). Impds to the suitability of EFH for managed species due to food web effects are not
anticipated.

As described for the WTG and OSS foundation scour protection Section Stielndtural rock surfaces
provided by the cable protectierould become colonized tsessile organisms and would gradually
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developinto functional habitat for EFH species. The projected increase in abundance of epibenthic and
demersal fish species resulting from the reef effect suggestgpansion of available EFH for species
associateavith complex benthic habitat. However, it could take a decade or more for the reef effect to
develop before fully functional habitat status is achietedther, it is uncertain whether the new hard
bottom habitat would enable population growth of stmethoriented species or would merely attract
these species from other locatiomberefore, the addition of complex benthic habitat is expected to
provide aneutral tobeneficial increase in available EFH lasting for approximately 20 years of Project life
depending on the specispecific responses to this habif@lhese features may or may not be removed
when the Project is decommissioned, depending on the habitat value they provide.

Beneficial effects of increased habitat suitability for some species could be offset if the colonizable
habitats provided by theable protectiomggregate predators and prey, increasing predation risk, or
provide steppingstones for noiative species ingons As described in Section 5.1.1.2, abohe, t

potential fortheintroduction of nomative species is particularly concernivgcause nonative species

may increase in abundanceclimate changes causesean temperaturés warm.Given the duration

over which thecable protectionvill remain in the water column (~30 years), the presence of these
structures majnteract synergistically with warming ocean temperatures to promote the establishment of
invasive species.

Direct Effects on EFH and EFH speies

1 Permanentadverse effects on EFH and EFH species resulting from decrease in preferred benthic
habitat:

0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic
1 Longterm,neutral tobeneficialeffects on EFH and EFH species resulting from increase in
preferred benthic habitat:
0 Sessile Benthic/EpibenthicComplex

0 Mobile Benthic/Epibenthi¢ Complex

Indirect Effects on EFH and EFH species

1 Permanentadverse effects to EFH and EFH species dpetential increased predation risk
associated with aggregation effecidpotential increased risk of establishment of invasive
species

Sessile Benthic/EpibenthicSoft Bottom

Mobile Benthic/Epibenthi¢ Soft Bottom

Sessile Benthic/EpibenthicComplex

O O O O

Mobile Benthic/Epibenthi¢ Complex
0 Prey Species Benthic/Epibenthic
Sediment SuspensidRedeposition

Installationof cable protection may temporarily increase suspended sediments due to resuspension of
bottom sediments. These benthic disturbances woatdase turbidity and suspend sediment in the water
column. Impacts to benthic habitat would occur locally and temporarily within each previously discussed
cable corridor. These seabed disturbances could result intstrarsuspended sedimemtd direct

mortality of sessile or slownoving organisms due to burial upon sediment depositlomever, the
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spatial extent of suspended sedimentraapositiorievels that would result in impacts on EFH is
expected to be smaller than that described for cable eempéant in Section 5.1.2.3. TE#-H-designated
species that would likely be impacted by suspended sedfroeminstallation of cable protectiare
similar to those listed in Section 2213

5.1.3. Port facilities
5.1.3.1. Vessel Traffic

The Connected Action would result in a small increase in vessel traffic. During construction, less than 1
vessel per day is expected to be ugdidconstructiorvesselsvould have a large belowvater envelope
andwould operae at a slowspeedDuring opeation, up to 9 vessels may transit to and from SBMT per
week.Seven (7) of theevessel visitgluring operatiomvould be CCV or barges, which typically operate

at slow speeds nearshore

Habitat Disturbance

The O&M vesset will use dynamic positioningp the greatest extent possible, which will lithie use of
anchorgTable6-1). Some of thé®O&M vessels may require a@maring and/or spudding, which may

disturb benthic EFH and EFH species associated with that haipetcts on seafloor habitats could be
long-term if they occur on harbdottom habitat; however, sediments in the area of the Connected Action
consistprimarily of sandy silts with an organic content typically between 3 andcémierand no reefs or
other fishaggregating structures are pregg&ECOM 2021).Impactsof habitat disturbance on EFH from
anchoring duringd&M activities are expected to bensilar in nature but at a smaller scale compared to
impacts that would occur during installation of the WTG and OSS foundations, as described in Section
51.1.1.

Sediment Suspension/Redeposition

In general, vessel activities (i.e., anchoring and/or spudding) associated with cable installation would
cause shotterm impacts to water quality intermittently throughout Project construction. These benthic
disturbances would increase turbidity and sndpgediment in the water column. The potential impacts to
water quality, and by extension, EFH and Eff¢signated species, such as resuspension of sediments,
would be shorterm and localized. Impacts of sediment suspension on EFH from anchoring@é&ihg
activitiesare expected to be similer nature but at a smaller scale compareidhjwacts that would occur
during installation of the WTG and OSS foundations, as described in Section 5.1.1.1.

Underwater Noise (Vessels)

Impacts of vessel noise on EFH framchoring during&M activitiesare expected to be similer
nature but at a smaller scale compareidhjaacts of vessel noise that would occur during installation of
the WTG and OSS foundations, as described in Section 5.1.1.1.

5.1.3.2. Piledriving

Underwater Sound

TheConnected Action wouldequire the installation &f03,30- to 48inch (0.8 to 1.2meter) steel pipe
pilesand770,27.6inch (0.7-meter)diameterAZ sheet pilesindin marine haliat Steel pipe piles in
marine areas would be instdl from a crane barge using a viltrammer for the majority of the length
and then an impact hammer over the last 10 to 15 feet to ensure the piles are fully seated in the load
bearing soil / stratunSheet piles would be installed from a crane barge @sinigrohammerfor the
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entirety of the lengthDuring impact hammer use on the crane barge, slow starts would be used to
minimize potential noise impacts.

As provided in the description of pile driving of the WTG and OSS foundations in Sectit2 Srhpact
pile driving may result in permanent injury and temporary behavioral changegHifish and
invertebratespeciesvithin the ensonified aredhe NMFS Greater Atlantic Regional Fisheries Office
(GARFO)Acoustic Tod! for ESArlistedspeciesvasused to quantifyhe distanceat which impact pile
driving of steel pipe pilesvould exceed thresholdsr behavioral and injurious impacts sturgeon
which areidentical to thresholdfor fish greater than 2 gummarized iTable5-1. The results of this
analysis indicated thampact piledriving of 30- to 48inch (0.8 to 1.2meter)steel pipeilesaaoss
water depths ranging frothto 32 feetvould result in behavioral impacts fishat distances d295 to
607 feet 90 to 185 meters)njurious impactsrom exposurgo peak sountevelsat distances d26 to 59
feet (8 to 18 meters), and injuriomspacst fromcumulative sounéxposure at distances b4 to 443
feet @4 to 135 metejgTable5-5).

Vibratory pile driving generates nempulsive underwater noise with lower source levels than impact
pile driving. Noise impacts from nempulsive noise sources are generalyallercompaed tonoise
impacts from impulsive noise sources, but physiological effects may still neatthe noise source if
source levels are sufficiently high and/or if anigeale exposed to those levels for a sufficient duration.
The GARFO Acoustic Tool wassad to quantify thdistanceat which vibratory pile driving o$teel pipe
piles andsteelsheet pilesvould exceed thresholdsr behavioral and injurious impacts sturgeon,

which provide a proxy foother fish specieg he results of this analysis indicated thidsratory pile
driving of 30 to 36inch? (0.8 to 0.9 meter)steel pipe pilesit water depths ranging froanto 32 feet
wouldresult in behavioral impacts on fish and invertebrates at distances of 164 te2@Dfe 70
meters) and injurious impacts from cumulative sound exposure at distances of 144 to 197 feet (44 to 60
meter$ (Table5-5). Vibratory pile driving of steel sheet pilas a water depth of 49 fea@buld result in
behavioral impacts on fish and invertebrates at distanc@®tofl31feet (0 to40 meters) and injurious
impacts from cumulative sound exposure at distanc88 taf 131feet 30to 40 meters) Table5-5).

Table 5-5. Summary of acoustic radial distances for fislduring impact and vibratory pile driving
of stee pipe pilesand sheet piles

Acoustic Radial Distance (meters/feet)

Water Depth Peak Injury, | Cumulative Injury, Behavioral,
Type of Pile (feet) Hammer Type Lok = 206 dB Le=187 dB Lims = 150 dB
ny ¢ ai§ 0 Impact -- 135.0 / 442.9 185.0 / 607.0
océ &9 <16 Impact 14.0/45.9 70.0/229.7 90.0/295.3
océ a9 32 Impact 18.0/59.0 76.0/229.7 96.0/315.0
océ aif <16 Vibratory -- 60.0/196.9 60.0/196.9
océ ailf 32 Vibratory -- 50.0/164.0 50.0/164.0
oné¢ & 9 Impact 18.0/59.1 64.0/210.0 90.0/295.3
oné¢ & 12-16 Impact 8.0/26.2 70.0/229.7 90.0/295.3
oné a9 9 Vibratory -- 44.0/144.4 70.0/230.0
oné¢ & 12-16 Vibratory - 50.0/164.0 70.0/230.0
Hné a9 16 Impact 0 103.3/338.9 140.0/ 459.3
Hné &y 49 Impact 12.0/39.4 66.0/216.5 98.0/321.5
Hné &y 16 Vibratory - 70.0/229.7 106.7 / 350.1

1 Available at:https://www.fisheries.noaa.gov/neamglandmid-atlantic/consultations/sectieficonsultationtechnicalguidance

greateratlantic

2 Data for 48inch (1.2meter) piles are not available.

140




AZ steebheet 49 Vibratory - 30.0/98.4 30.0/98.4
AZ steel sheet 49 Vibratory -- 40.0/131.2 40.0/131.2

As described abovsteel pipepile installatiorwould bedivided between vibraty andimpactpile

driving, whereas sheet pilastallation would only include vibraty pile driving. The expectedotal
durationof in-watervibratory and impaapile driving causing underwater noise at the thresholds given
above issummarizedor eachrelevantstructurein Table5-6. Vibratory and impact pile driving are
expected to have total durations of 147 hours and 378 hours, respectively.

Table 5-6. Expected periods of vibratory and impact pile driving

Number / Type of Res In Period of Vibratory Pile Period of Impact Pile
Structure water Driving (hours) Driving (hours)

39S Bulkhead ncy K HT®ccE 58.5 0
39W Bulkhead ONH K HT®cE 37.0 0
32-33 Bulkhead o kK HnAE LI 9.7 3.4

35W Wharf Mnan K pieé | 17.4 182.0

35N Wharf nc kK océ¢ LI 21.3 86.6

32-33 CTB Wharf Mn K océ¢ LI 3.5 10.5

Total 147.4 377.8

LIncludes vibratory pile driving, impact pile driving, and setup times

Impactand vibratorypile driving would produce acoustic impacts that would adversely affectfé-H

fish and invertebrates across all hearing categories, but the extent of the inqpddtgary depending on
hearing sensitivity (see TableZ) and distance from the pilEFH speciesould exhibit physiological

and behavioral impacts depending on intensity and duration of the acoustic impact, distance from the
sound source, and hearirgnsitivity. The noise levels would temporarily make the habitat less suitable
and cause individuals to vacate the area of Project activities. Pile driving is anticipated to cause adverse
impacts to EFH for both pelagic and demersal life stages; howeigeimiyact will be shorterm and

EFH is expected to return to ppée driving conditions.

Direct Effects on EFH and EFH species

1 Shortterm effects on EFH and EFH species and life stages for all Hearing Categories, with
greatest impacts to Hearing Categ8rgpecies and life stages.

1 Shortterm effects on EFH of all Species Groups:
Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthit¢ Complex
Pelagic
PreySpecied BenthicEpibenthic
Prey Species Pelagic
5.1.3.3. Dredging and In-water Construction

O O O O O O o

Habitat Disturbance
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The ConnectedAction includes thénstallation of new wharf piles and bulkheads, the removal of an
existing cofferdam, regrading of a portion of unvegetated riprap sloperedgingof current basin areas

at the SBMT and navigation channels leading to the SBR&Mmoval of existing coffelam and fill

structures will reduce the overall impalet-=water work is proposed to begin in summer 2024 with
bulkhead replacement/reinforcement and wharf installaboedgingand capping of sediments are
expected to occur in the summer and fall of 2024 and in the fall of 2025. Althoughbrktsuction

timeframe avoids timef-year restrictions, peak abundance and species diversity of benthic invertebrate
fauna in this regiogenerally occur in the fall months (Maurer et al. 1979; Szedlmayer and Able 1996).
Although this may result in a greater amount of injury to and mortality of benthic organisms, no
populationlevel impacts are expected.

Constructionof the Connected Actiowould result in gpermanent loss df.69 acres afmarine habitat
including0.14 acregrom filling, 0.05 acres from armoring, 1.42 acres from riprap, and 0.08 from piles
for overwater structurg§able5-7). Habitat losses would be partialtyitigated byremoving fill from the
32-33 bulkhead and 35W cofferdaas described in Section223.2, aboveFactoring inthese mitigating
activities, construction of the Connected Action would resuk imet loss 00.05 acesof marine habitat
and a net reduction of fill volume in the water colurthi24 CY below MHW)Installation of

ovemwater structures would result rermanenshadingof 0.53 acres of marine habitall of which is
appropriate for winter flounder egg EFH (i.e., depthsld.4 ft MLW or less)Shadingfrom above

water structuresvould not affect any SAV resourcdle nearest of whicdls located approximately 700
feetaway from the Connected Action footprint (see Section 4.2, abbie)regrading of a 46,310
squarefoot arean support of the construction of a new wharf on the north side of the 35th Street Pier
would result in the excavation of 10,532 cubic yardsxadtimg riprap and fill below mean high water
which would be replaced with similar materialis action would temporarily disturb 0.75 aooé

marine habitaind0.31 acres of tidal wetland habitat

Table 5-7. Summary of habitat disturbance associated with the connected action at SBMT

Net Marine Habitat Lost Net Winter Flounder Egg

Material Total Area (acres) (acres) EFH Lost (acres)
Fill 0.14 0.14 0.00
Armoring 0.05 0.05 0.00
Riprap 1.42 0.57 0.00
Piles forOverwater 0.08 071 003

Sructures

Total 1.69 0.05 0.03

The sediments in the area of the connected aatibith consist primarily of unconsolidated sandy silts
would be dredged to depths of up to 20 feet below the existing mudline to a final water d8pth tdet
MLLW (-43 feet mean high water) to accommodate the drafts of vessels required to install offshore
WTGs. A total of approximately 189,000 cubic ysuaf sediments would be dredgedm a 14.2acre

dredge footprinas part of th&€€onnectedAction. The dredge footprint containproximately 7.1 acres

of habitat withdepths suitable for winter flounder egg EFH (i.e., depthid6f4 ft MLW or less)all of

which would beaendered unsuitable for this species and life stafhin the dredge footprint, all benthic
organisms would be removed and the mbredging surfae substrates would consist of unconsolidated
sediments. In addition to dredging, an existing cofferdam at the western end of the 35th Street Pier and
5,000 cubic yards of associated fill would be removed and the exposed surface would be graded and
coveredwith bedding and armor stone. This action would result in new water column and unvegetated
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tidal habitat. It is anticipated that sediments within the dredge footprint and nelmogoft benthic
habitat created by the cofferdam removal, if any, would dyiick recolonized by benthic organisms
from surrounding, undisturbed sediments.

It is anticipated that pelagic species and mobile life stages will avoid areas where dredging is occurring
activities based on typical installation speeds. Direct impactsagihg habitat are expected to be

localized to the immediate area of dredging and sieomt, as benthic organisms would recolonize the

area. Dredging could result in crushing and burial effects of benthic finfish and invertebrates with limited
mobility. The effects of crushing and burial impacts on EFH resulting from dredging will vary depending
on how benthic and demersal habitats exposed to these impacts are useddmsighbted species.

Benthic and epibenthic life stages will be the primary groujesi@fd, with secondary effects on EFH
designated species and life stages that prey upon benthic and epibenthic organisms. Mobile organisms
such as juvenile and adult finfish may be temporarily displaced by dredging activities but will be able to
avoid direct impacts related to these activities.

To reduce the impacts of construction activities on benthic resources, dredging activities would utilize a
clamshell dredger with an environmental bucket that would be operated at slow withdrawal speeds.
Dredged sednents would be deposited into scows, allowed to settle for 24 hours prior to onsite
dewatering (decanting), adhering to regulations and permit requirements, and then transported to an
appropriately permitted upland disposal site.
Direct Effects on EFH andEFH Species

9 Shortterm loss/conversion of EFH:
Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Pelagic
Prey Species Benthic/Epibenthic
Prey Species Pelagic

O O O O O O

1 Permanentpocalized crushing and burial of EFH species:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Sessile Benthic/EpibenthicComplex
o0 Preyi Benthic/Epibenthic

Indirect Effects on EFH and EFH Species

1 Shortterm loss of benthic prey items:
0 Mobile Benthic/Epibenthi¢ Soft Bottom
0 Mobile Benthic/Epibenthié Complex

Sediment Suspension/Redeposition

Dredging, piledriving, cofferdam replacement, and shoreline regrading activities conducted during
constrution as part of th€onnectedAction would result in increased total suspended sediment
concentrationand sediment deposition the area. Mechanical dredging activities could result in total
suspended sediment concentrations of up to 445 milligram#qrdeinhg/L) above ambient conditions

(NMFS 2021). Pile driving could result in total suspended sediment concentrations of approximately 5 to
10 mg/L above ambient conditions within approximately 300 feet of the point of origin (FHWA 2012).
However, theselevated total suspended sediment concentrations are below théeshmo(lL to 2 days)
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concentrations shown to have adverse effectssbpwhich range from 580 mg/L for the most sensitive
species to 1,000 mgflor more tolerant specig¢Burton, 1993 Wilber and Clark, 2001 )andbenthic
communities (390 mg/L) (USEPA 198@i).inshore areas, such as the Upper Bay, sediments are
comprised of fine to medium grains, such that disturbed sediments may take longer to settle to the seabed
than in areas of sdror coarsegrained sedimentsiowever, across many different USACE dredging
projects in New York Harbor, evén area witha high percentage of fine grain particleedimenplumes
dissipated rapidly over distance (within 650 feet [200 meters] in therwpater column and 2,000 feet

[600 meters] in the lower water column) to levels not detectable against background conditions. Active
swimmers would be able to easily avoid plumes, and passive drifters would only be exposed over short
distances (USACE 2®). However, he deposition of these sediments could smother benthic organisms,
possibly resulting in mortality of benthic organisms and benthic and demersal life stagegir{eg.,

flounder eggpk Sandy or silty habitats, which are abundant in the tycof the ConnectedAction, are

expected twecover fairly quickly from disturbance, although recovery time varies by region, species, and
type of disturbance.

As described in Section 4.2, above, thereS)\& bedapproximately 700 feet south 8BMT, onthe
southside of Pier.Based on thécation of thdocation of thisSAV bed, the solid nature of Piera&nd
the strong currents present in New York Harbas énticipated that angredging or construction
relatedsuspended sediments prasauring an ebb tidevould likely flow towards thenavigation channel
and then out to seaather than accumulate on the south side of Pidrefe the SA\bedis located Any
suspendedediments thanay end up in tharea of theSAV bed are anticipated to bdav level that
would notsmother theSAV nor measurablyeducdight penetration in the water colunmthat area
(AECOM 2021).

Sediments in Gowanus Bay have been negatively affected by centuries of industrial, sewage, and
trarsportation discharge, and flow from the Gowanus Canal Superfund Site (USEPA 2021). AECOM
(20218) performed sediment sampling in 2021 to assess grain size and chemical contamination of
sediments in the dredge area. Sediment concentrations were compared to threshold values identified in
Technical & Operational Guidance Series 5.1.9 (NYSDEC 2004)lasslifted based on threshold
exceedances. Class A sediments are defined as containing no appreciable contamination and being non
toxic to aquatic life; Class B sediments are moderately contaminated and are considered to have chronic
toxicity to aquatic lie; and Class C sediments have high levels of contamination and are considered
acutely toxic to aquatic life (NYSDEC 2004). Approximately 60 percent of the targeted dredged material
and 85 percent of poesiredging surface samples exceeded at least one Clediment quality

threshold; however, samples did not show levels of contaminants that would classify the sediments as
Ahazardouso under NYSDEC regulations at 6 New Yor
including mercury, were most oftentdeted at more elevated concentrations that exceeded the Class C
criteria. Of the organic constituents evaluated, Class C thresholds were occasionally exceeded in the
targeted dredged material and pdstdging surface for total polycyclic aromatic hydmbcas, total

PCB, and dichlorodiphenyltrichloroethane/dichlorodiphenyldichloroethane/
dichlorodiphenyldichloroethylene. Dioxins exceed the Class C threshold (50 nanograms per kilogram) in
Empire Offshore Wind Section 3.6 Draft Environmental Impact StateBemthic Resources 3Zb
approximately 20 percent of the targeted dredged material samples and 55 percent ofditesl giost

surface samples (AECORD21a).

Benthic and demersal species in the area would be potentially exposed to increased com¢aelmant
directly from exposure to incidental suspended solids due to sediment resuspension and deposition and
through bioaccumulation in prey speci@s.discussed in Section 5.1.2.3, above, sediment suspension
may cause hydrophobic organic contaminantsresay metals to desorb from sediments and become
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readily available for bioaccumulation, which may impact reproduction, development, osmoregulation, and
hormones in various species and life stages. Further, resuspended contaminants may be takem up by filte
feeding organisms and may remain elevated in these organisms for several months after dredging
activities have been completegkediment grab samples indicated the presence of both poltaterant

species and cosmopolitan, pollutioriolerant speciei the SBMT area. Species more tolerant to

pollution would likely experience fewer negative effects as a result of the increased exposure to
contaminants than legslerant species. Because dredging activities associated with the connected action
are antigpated to expose a pedtedging surface with higher contamination levels than those in current
surface sediments, af@ot cap of clean sand (9,033 cubic yards) would be placed over 5.6 acres in Areas
2.1A and 23, where 2,3, #Betrachlorodibenz@-dioxin toxicity equivalence concentrations in the post
dredging surface would significantly exceed their NYSDEC Technical and Operational Guidance Series
5.1.9 Class C thresholds. This clean sand cap would achieve a sediment quality across the Project area
thatis similar to or better than current conditions when considered on an average \Ridgeoasis.

Impactsof sediment suspension and redeposition would be limitédllayving BMPs, including

avoiding barge overflow, avoiding draining of the bucket intowater column, careful placement of the
dredge material onto the scows, and use of turbidity curtains for a large proportion of the dredge area
usinga clamshell dredge with a closed environmental buckeinimize movement of turbidity beyond

the dedge footprintand by conducting dredging in accordance witie-of-year restrictions to avoid
periods of anadromous fish migrations.

Direct Effects on EFH and EFH Species
9 Shortterm decrease in quality of EFH resulting from suspended sediments and increased
turbidity:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
o Pelagic
1 Shortterm, local impacts resulting from sedimentation:
0 Sessile Bethic/Epibenthid Soft Bottom
0 Prey Species Benthic/Epibenthic
Indirect Effects on EFH and EFH Species
1 Shortterm loss of foraging opportunities:
0 Mobile Epibenthic/Benthié Soft Bottom
o Pelagic
1 Shortterm decrease in quality of EFH in areas adjacent to Project activities for:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom

0 Prey Species Benthic

5.1.4. Operation/presence of structures
5.1.4.1. Artificial substrate (WTG/OSS/scour protection)

Habitat Loss/Conversion
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Habitat loss and conversioasulting from the presence of WTG and OSS foundations and associated
scour protection ardiscussed in detail in Secti®h.11.2 and 5.1.1.4

5.1.4.2. Underwater sound

The operation of the EW 1 and ERWVTGs would produce neimpulsive, lowfrequency underwater

noise and particle motion effects. Operational noise would occur continuously in the waters immediately
surrounding the WTGs over the approximatey8@r lifesparof the Proposed Action from the

completion of construction until decommissioning.

Offshore WTGs produce continuous, Aampulsive underwater noise during operation, mostly in lewer
frequency bands below 8 kilohertxvailable measurements of operationalse for WTG sizes ranging

from 0.2 to 6.15 MWecorded at distances ranging from 14 to 1,0@€enswere evaluated in a study by
Tougaard et al. (2020Yhe authors estimated that operational noise from aMWBNTG, normalized

to a distance 0100 netasand a wind speed of 10 migould result in sound pressure levels ranging

from 110 to 125 dB re 1 pPapflying the practical spreading loss modeagnurce noise level of 125

dB RMS at100 meters, noise levels exceeding the behavioral effects thresfhid0 dB RMSor fish
(seeTable5-1) would be limited to within 5 feet (1.5 meters)the monopile surfacand dish

belonging to the hearing specialist group would have to remain within 1 foot (0.32 meter) of the pile
surface for 24 hours to experiereemporary threshold shifHowever, it is important to note that the

noise leved generated by tHE)-MW WTGsthat would bénstalled under the Proposed Actiare

expected to be higher than those generated by. 2HdW WTGs evaluated in Tougaard et al. (2020).
Stéber and Thomsen (2021) attempted to estimate operational noiserffenclarengeneration,

directdrive WTGs and observed that these designs could generate higher operational noise levels than
those reported in earlier researCiverall, operating WTGs would generate noise exceeding injury and
behavioral effects threstad only in the immediate area of the pile surface, hehpotentially

significant underwater noise effects from the Proposed Action on habitat suitability would be restricted to
a small area around each monopile.

Cod and other hearing specialist spg@ee also potentially sensitive to particle motion effects. Elliot et

al. 2019 compared available research on particle motion sensitivity in fish to observed detectable
particle motion effects 164 feet (50 meters) from the foundations of the Blackli Windfarm during

turbine operation. Their observations suggest that particle motion effects itoh&kHz range could
occasionally exceed the lower limit of observed behavioral responses in hearing specialists within these
limits. Although behaioral avoidance impacts of operational noise are expected to be limited to the
immediate area of the WTGs, operational noise may cause masking of communication and orientation
signals in fish over a much larger distance, potentially up to 25 km (Wahihe:\yeasterberg 2005).

Some degree of habituation to these operational noise and particle motion effects is to be anticipated.
Bedjer et al. (2009) argue that habituation of organisms to ongoinpl@ivdisturbance is not

necessarily a neutral or benigropess. For example, habituation to particle motion effects could make
individual fish or invertebrates less aware of approaching predators, or could cause masking effects that
interfere with communication, mating or other important behaviors.

Collectively, these observations indicate that EW 1 and EW 2 WTG operations could have limited

adverse effects on habitat suitability for EFH species within a certain distance of each monopile
foundation. The extent of these effects is difficult to quaras they are likely to vary depending on wind
speed, water temperature, ambient noise conditions, and other factors. Potential adverse effects on habitat
suitability for fish belonging to the hearing specialist group are estimated to extend up to {6@ feet

meters) from each foundation. This equates to potential adverse effects over approgtsteigs of
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habitat during the operation &7 31.5foot (9-meter)monopilesand approximatel348acresof habitat
during the operation of 147 360t (11-meter) monopiles.
Direct Effects on EFH and EFH species
1 Permanentlocal avoidance responses to operational noise in hearing specialist species:
Mobile Benthic/Epibenthi¢ Soft Bottom
Mobile Benthic/Epibenthi¢ Complex
Pelagic
Prey Species Benthic/Epibenthic
Prey Species Pelagic

O O O O O

5.1.4.3. Hydrodynamic effects

The presence of the WTG and OSS foundations during the operation of EW 1 and EW 2 would cause
hydrodynamic effectgotentiallyincluding changem water flow, changes in vertical mixing and
associated primary production, and changes in larval distribution patBassd on hydrodynamic
modeling studies, the presence of offshore wind ammygd potentially disrupt water floownstream

of the foundationsWhile impactson current speed andirection decrease rapidly around monopiles,
there is evidence thatanopile wakegan extend out to several kilometé@azenave et al. 201Ei et al.
2014;Vanhellemont and Ruddick 2014 owever, other studies observed that substantial disruptions to
water flow from monopiles were localized. For instance, Schultze et al. (2020) observethdtat 20

foot) monopiles produced elevated turbulence levels that dissipated to background/ianel300

meters (984 feet) downstream of the monopiles, but that strong turbulence was limited to within 50 to 100
meters (164 to 328 feet) downstream of the monopiles. Miles et al. (2017) observed that water currents
returned to background levels &iBe diameters downstream of monopiles, suggesting that flow
disruptions would occu80to 91 meters 262to 299feet) downstream of the monopiles being considered
for the Proposed Actiomhe discreparies in the spatial extent of flow disruptions amonglies are

likely related to local conditions, wind farm scale, and sensitivity of the aeslidnder the Proposed
Action, the WTGswould beno less than 1.2 km (0.65 nautical milappart which is greater than
downstream extent of individual hydrodynareiffectsobserved inmoststudies at other offshore wind
facilities. This suggests that hydrodynaraftectswould be localized around each monopile avalld

not produce additive effects across the entire affhgse localized hydrodynamic effects wolalst over

the approximate 3§ear lifespan of the Proposed Action from completion of construction through
decommissioning.

Storms and upwelling in the fall result in increased mixing and deterioration of the stratified Tégers.
presence omonopiles in the water column can introduce syaedlle mixing and turbulence that also
results in some loss of stratificatio@drpenter et al. 2016; Floeter et al. 2017; Schultze et al).2020
strongly stratified locations, the mixing seen at monsp8eoften masked by processes forcing toward
stratification Schultze et al. 2090but the introduction of nutrients from depth into the surface mixed
layer can lead to a local increase in primary production (Floeter et al. 2017). On tAdlaigc Bight,
processes that resultimcreased mixingnayinfluence the strength and persistence of the Cold Pool, a
band of cold, neabottom water that exists at depth from the spring to fall. However, the turbulence
introduced byndividual monopiles is expectd to beinsufficientto disrupt thestrongstratificationthat
maintainghe Cold Poglwhereinwatertemperature differences between the surface and the Cold Pool
canreach 50°F (10°C)Lentz 2017.
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In addition to their direct effects on mixing and tudmece in the water column, the presence of the
monopiles would generate areas of reduced wind speed known as wind wakes, whicivenay
upwelling/downwellingdipoles Brostrém2008;Nerge and Lenhart 20L.0_arge monopiles that will be

used for future offshore wind projects may generate wind wakes that extend up to 50 km from the edge of
the wind farm (Golbazi et al. 2022). Christiansen et al. (2022) develdpatt@dynamic modeib

simulate the seasonajcle of thestratification in consideration of wind farm development in the North
Seaand observed that wind wakes causkanges in the vertical and lateral fltvat weresufficiently

strongto alterthe temperature and salinity distribution in areawiofl farm operationin particularthe
authorsobserve largescale structural change stratification strengthincludingincreasecsummer
stratification Ocean warming associated with climate change has caused increasing ocean stratification
over thepasthalf century ands expected to continue to cause increased stratificdtiaat al. 2020).

Given that the monopiles installed under the Proposed Action would remain in the water column for
approximately 30 yearsyind wake effectérom these struetres would potentiallynteract synergistically

with climate change effects to influence stratificatiothe midAtlantic OCS. Theup to147WTGs are

likely to create individual localized hydrodynamic effects that could have localized effects on food web
productivity and pelagic eggs and larvae. Given their planktonic nature, altered circulation patterns could
transport pelagic eggs and larvaé of suitable habitat, leading to reduced surviB&@EM (2021) used
AgentBased Models (ABMs) to evaluabew the introduction of commercial scale offshore wind energy
facilities in the Massachuset®&hode Island (MARI) marine areas may affect localdaregional oceanic
responses (e.gecurrents, temperature stratification) and relaggd andarval advectionpatterns Three
representative species (i.e., sea scallop, silver hake, and summer flounder) were selected to evaluate egg
and larval transpoptatterns. The ABMs included numerous variables that are relevant to dispersal and
settlement, including mortality and growth, environmental variables (e.g., temperature, depth, salinity),
larval swimming speeds, and vertical migration patterns. The ABM®udstrated that alterations in
circulation patterns related to the presence of offshore wind foundations resulted in a spatial shift in larval
settlement density, with some areas experiencing higher settlement density and others experiencing
reduced settlment density. Further, the authors observed that, depeoditigerelease characteristics of

eggs andarvae, altered current direction and speeds eithedariependently and/or collectively to

cause the observed shif@hanges in larval distributioand settlement density can affect regional or local
abundancegdepending on the species and the spatial scale of its population nétewadver, effects on

egg and larval survival from altered circulation patterns could be offset by increased prindaitipity

in the wake of the monopiles. Turbulence dsweanof the monopiles could introduce nutrients to the
surface mixed layer that promote primary production, increasing the forage base for pelagic larvae
(Floeter et al. 2017). These offsetting effeare expected to be highly localized and small relative to the
size of the Project area and thegural mortality rate of ichthyoplankton.

Pelagic juvenile and adult fish may experience hydrodynamic effects-ciament of the WTG and OSS
foundations. These effects may include decreased current speeds and minor changes to seasonal
stratification regimes, which could cause reduced habitat suitability for some EFH species in localized
areas. Pelagic juveniles and adults would likely avoidtaiawith decreased suitability. Hydrodynamic
effects are expected to vary depending on seasonal and tidal hydrodynamic cycles.

5.1.5. Operation/presence of interarray and offshore/onshore
cables

5.1.5.1. Power transmission (EMF, heat)
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Theinterarraycables and OEG would generate intermittent induced magnetic and electrical field effects

and substrate heating effects whenever they are under power through the life of the Project. These effects
would be present whenever winds speeds are sufficient to turn WTGs. Adrsssheffects are

anticipated to be continuous, with intermittent interruptions during periods of noEkhtis divided

into the following components for the purpose of this assessment:

9 Benthic habitats used by EFH fish and invertebrate species havitiider epibenthic eggs and
larvae. Minimum physiological effect thresholds are defined as follows (Brouard et al. 1996):

0 Magnetic field: 1,000 mG (observed developmental delay)
o Electrical field: > 500 millivolts per meter (mV/m)

1 Bottom habitats used Hyenthic or epibenthic life stages of EFH finfish species. Minimum
physiological effect thresholds are defined as follows (Armstrong et al. 2015; Basov 1999;
Bevelhimer et al. 2013; Orpwood et al. 2015):

0 Magnetic field: > 1,000 mG
o Electrical field: 20mV/m

1 Demersal habitats (from 3.3 to 26.2 feet [1 to 8 meters] off the seabed) used by pelagic life stages
of EFH finfish and invertebrates:

0 Same thresholds as above
0 Magnetic field- squid:> 800 mG (Love et al. 2015)
9 Bottom habitats used by benthic and epiberiifé stages of EFH shark and skate species.
Minimum effect thresholds are defined as follows (Bedore and Kajiura 2013; Hutchison et al.
2020; Kempster et al. 2013):

0 Magnetic field: Detection, unknown; behavioral, 25000 mG (speciespecific)
0 Electricd field: Detection, 2660 puV/cm (25 mV/m) for fields < 20 Hz, no response to
electrical fields above 20 Hz
9 Benthic and infaunal habitats used by EFH shellfish species, and benthic invertebrate prey
organisms for EFH species

EMF Effects on Habitats Used bBenthic or Epibenthic Eggs and Larvae

Benthic eggs and larvae of fish and invertebrates could settle in areas along the interarray cable and OEC
corridors, including both buried and exposed cable segments. The maximum induced magnetic field and
electrical field generated by the interarray cable would be 65.1 mG and 4.3 mV/m at the bed surface
immediately adjacent to exposed cable segments, respectively. The maximum induced magnetic field and
electrical field generated by the OECs would be 76.6am&5.4 mV/m, respectively. Induced electrical

field effects in aquatic species are a function of body size, with sabaltked organisms experiencing a
smaller induced field effect than larger organisms. Induced electrical field effects on eggsaad larv

would be insignificant based on their small body size.

Speciesspecific data on egg and larval sensitivity to EMF effactslacking The limitedresearch on

fish sensitivity to magnetic and electrical fiellid not observe significant effects BMF on eggs and

larvae . For example, Cameron et al. (1985) determined that magnetic fields on the order of 1,000 mG
were required to produce observable developmental delay on the eggs of euryhaline Japanese rice fish.
Brouard et al. (1996) exposed rainbowtrembryos to electrical fields ranging as high as 5,000 mV/m

and observed no evident effects on development or subsequent survival. These test exposures are orders
of magnitude higher than the largest potential EMF levels likely to result from intecatyieyand OEC
operation Additional studiexonducted across a broader range of finfish speceeseed to deternmen

whether EMF generated by transmission cables would have an effect on egg arsidgesl
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EMF Effects onHabitatsUsed byBenthic or EpibenthicJuveniles andAdults

Several EFH species and their fish prey species use benthic or epibenthic habitats within 3.3 feet (1
meter) of the seabed during their life cycle that overlap with the interarrayasabl@EQoatts,

including both buried and exposed cable segments.ifdisates that EFH species and their prey could
be exposed t&EMF effects, as summarizéa Table5-8.

Table 5-8. Potential EMF effectson benthic or epibenthic eggs, larvaejuveniles and adults
resulting from operation of the interarray cables and OECs

Component Effect Feature Measurement
Interarray cable Induced magnetic field | Buried cable 21 mG
Exposed cable 65.1 mG
Electrical field Buried cable 1.4 mV/m
Exposed cable 4.3 mV/m
Induced electrical field Juvenile/subadult <0.4 mV/m
Adult <0.74 mViv
OEC Induced magnetic field Buried cable 30 mG
Exposed cable 76.6 mG
Electrical field Buried cable 2.1 mV/m
Exposed cable 5.4 mV/m
Induced electrical field Juvenile/subadult < 0.59 mV/m
Adult <1.05 mV/m

While there are limited specispecific data on the magnetic and electrical fegdsitivity for juvenile

and adult fish, the available data generally indicate that the minimum magnetic field exposure threshold
for behavioral effects exceeds 1,000 mG for most fish species (e.g., Armstrong et al. 2015; Bevelhimer et
al. 2013; Orpwood «il. 2015). The minimum threshold for observable detection of electrical fields in
electrosensitive fish species is on the order of 20 mV/m (Basov 1999). The magnetic and electrical field
exposure thresholds are greater than the maximum potential EME likeg} to result from interarray

cable and OEC operatigniadicating thaEMF effects of this project component on benthic EFH for the
juveniles and adultwould be insignificantConsistent with thisni a review of EMF effects produced by
offshore wird energy, Copping et al. (2016) concluded that induced electrical fields generated in fish in
close proximity to the interarray cables and OECs would have no observable effects on physiology or
behavior.

EMF Effects onHabitatsUsed byPelagicFish

Pelagicfish and invertebrates may periodically use demersal habitats at or near 3.3 feet (1 meter) of the
seabed during their life cycle. This may include habitats overlapping buried and exposed segments of the
interarray cable. Prey organisms for pelagic fig&cges may also occur within this EMF exposure zone.

This indicates that these species could be expodeskoeffects, as summarizedTiable5-9.

Table 5-9. Potential EMF effectson pelagic fishresulting from operation of the interarray cables
and OECs

Component Effect Feature Measurement
Interarray cable| Induced magnetic field | Buried cable3 ft above seabed) 9 mG
Exposed cable(ft above seabed) 27.9 mG
Electrical field Buried cable3 ft above seabed) 0.9 mV/m
Exposed cable(ft above seabed) 2.8 mV/m
Induced electrical field | Juvenile/subadult <0.19 mV/m
Adults 3.36 ft long <0.31 mV/m
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Adult 68.2 ftlong <0.43 mV/m
OEC Induced magnetic field | Buried cable3 ft above seabed) 21 mG
Exposed cable3(ft above seabed) 53.6 mG
Electrical field Buried cabled ft above seabed) 1.4 mV/m
Exposed cable3(ft above seabed) 3.6 mV/m
Induced electrical field | Juvenile/subadult <0.25 mV/m
Adults 3.36 ftlong < 0.47 mV/m
Adult 68.2 ftlong <0.62 mV/m

Applying theeffect thresholds and rationale presented in the previous section, the EMF effects of
interarray cable and OEC operations on demersal habitats used by pelagic fish and invertebrates and their
prey would be insignificant.

EMF Effects onHabitatsUsed byPelagic Invertebrates

Two pelagic EFH invertebrate species, longfin squid and shortfin squid, may periodically use demersal
habitats at or near 3.3 feet (1 meter) of the seabed during their life cycle. This may include habitats
overlapping buried and exposseigments of thmterarraycable. Prey organisms within this zone would
also experience EMF exposure. This indicates that these species could be expbtieetiects, as

summarized imable5-10.

Table 5-10. Potential EMF effectson pelagic invertebratesresulting from operation of the
interarray cables and OECs

Component Effect Feature Measurement
Interarray cable | Induced magnetic field | Buried cable3 ft above seabed) 9 mG
Exposed cable3(ft above seabed) 27.9 mG
Electrical field Buried cable ft above seabed) 0.9 mV/m
Exposed cable3(ft above seabed) 2.8 mV/m
Induced electrical field | Juveniléadult <0.25 mV/m
OEC Induced magnetic field | Buried cabled ft above seabed) 21 mG
Exposed cable(ft above seabed) 53.6 mG
Electrical field Buried cableJ ft above seabed) 1.4 mV/m
Exposed cable(ft above seabed) 3.6 mV/m
Induced electrical field | Juvenileadult <0.25 mV/m

While directed studies are lacking, there is little evidence that cephalopods like squid are
electromagnetically sensitivélormandeau 2011; Williamson 199Bnecdotal observations suggest that

EMF from submarine power cables has no effect on cephalopod behavior. Lov@@t@lobserved no
differences in octopus predation on caged crabs placed immediately adjacent to a powered HVAC
electrical cable produaininduced magnetic fields ranging from 450 to 800 mG, and at a control site
adjacent to an unpowered cable. The lack of effects on predation behavior suggests that cephalopods are
insensitive to EMF effects of this magnitude. Given that the largest mdjeagnetic field effects from
theinterarraycable are 1 to 2 orders of magnitude lower than these values, it is reasonable to conclude
that the EMF effects of this project feature on EFH used by longfin squid would be insignificant.

EMF Effects onHabitats Used bySharks andSkates

Several shark and skate species have one or more life stages that use demersal or epibenthic habitats
overlapping the proposed interarray cable and OEC corridors. Further, shark species and life stages that
primarily use pelagi habitat may periodically use demersal habitats at or near 3.3 feet (1 meter) of the
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seabed during their respective life cycles. These species may be expgb#eaffects, as summarized

in Table5-11.

Table 5-11. Potential EMF effectson sharks and skatesesulting from operation of the interarray
cables and OECs

Component Effect Feature Measurement
Interarray cable| Induced magnetic field | Buried cable 21 mG
Exposed cable 65.1 mG
Buried cable (3 ft above seabed) 9mG
Exposed cable (3 ft m above seabed) 27.9 mG
Electrical field Buried cable 1.4 mV/m
Exposed cable 4.3 mV/m
Buried cable (3 ft above seabed) 0.9 mV/m
Exposed cable (3 ft above seabed) 2.8 mV/m
Induced electrical field | Juvenile/subadult <0.4 mV/m
Adults 3.36 ft long <0.74 mV/m
Adult 68.2 ft long <1.02 mV/m
Juvenile/subadult (3 ft aboveeabed) <0.19 mV/m
Adults 3.36 ft long (3 ft above seabed) <0.31 mV/m
Adults 68.2 ft long (3 ft above seabed) <0.43 mV/m
OEC Induced magnetic field | Buried cable 30 mG
Exposed cable 76.6 mG
Buried cable (3 ft above seabed) 21 mG
Exposed cable (3 ft above seabed) 53.6 MG
Electrical field Buried cable 2.1 mV/m
Exposed cable 5.4 mV/m
Buried cable (3 ft above seabed) 1.4 mV/m
Exposed cable (3 ft above seabed) 3.6 mV/m
Induced electrical field | Juvenile/subadult <0.4 mV/m
Adults 3.36 ft long <0.74 mV/m
Adult 68.2 ft long <1.02 mV/m
Juvenile/subadult (3 ft above seabed) <0.19 mV/m
Adults 3.36 ft long (3 ft above seabed) <0.31 mV/m
Adults 68.2 ft long (3 ft aboveeabed) <0.43 mV/m

While sharks and rays demonstrate sensitivity to bioelectrical fields of less than 1 mV/m (Adair et al.
1998; Ball et al. 2016; Bedore and Kajiura 2013; Kempster et al. 2013), fields with frequencies greater
than 20 Hz are beyond thletection range of most electrosensitive organisms (Bedore and Kajiura 2013).
Therefore, the 6Bz electrical fields that would be generated by the interarray cables and OECs are not
expected to be detectable by elasmobranchs. The minimum sensitivigrkd ahd rays to magnetic

fields is unknown, but some species have exhibited behavioral responses to field strengths ranging from
250 to 1,000 mG (Hutchison et al. 2018, 2020; Normandeau 2011), which are an order of magnitude
above the maximum induced magjic fields that would be generated by the cables. The induced

electrical fields that would be generated in even the largest fish are less than those generated by muscular
and nervous activity in living animals (~10 mV/m) and are therefore expecteditalétectable (Adair et

al. 1998). Based atihe above evidence, the EMF effects of the interarray cables and OECs on EFH used
by epibenthic or demersal sharks and skatesxpected tbe insignificantbut additional research is

needed to confirm thahe magnetic fields generated by offshore transmission cables would be below the
minimum thresholds for detection by sharks and skates.
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EMF and HeatEffects onHabitatsUsed byBenthic I nvertebrates

Several benthic invertebrate species have one or m®tdges that use benthic habitats overlapping the
proposed interarray cable and OEC corridors. The potential for EMF and heat effects of cable operation
on benthic invertebrates is of particular concern because they are sesgiteufthte exposed to

stressors over prolonged periods. The available evidence on invertebrate sensitivity to EMF suggest that
the interarray cables and OECs could produce sufficient EMF to cause adverse effects on benthic
invertebrates, but the specific sensitivity of EFH sgedikely to occur in the cable path remains unclear.
Studies havelemonstratethat marine invertebrates may not be able to detect or respond to magnetic
fields produced by AC cables that have a frequency of 60rHzss especially at intensities beldy®

mG (Normandeau et al. 201These results suggest thia¢ maximum magnetic fieldong buried

sections of the export cablés., 30 mGwould be below the threshold for detecticemdthe maximum
magnetic field along exposed sections of cdibde, 76.6 mG) would be above the threld. Further

marine invertebratethat burrow into the seafloor (i.étlantic surf clam, ocean quahpgould

potentiallybe exposed to magnetic fieldzgceeding detection thresholds along both buried and exposed
segments of the cabladditionally, bivalves inhabitingnlands waterge.g., hard clams) that would be
traversed by thEW 1 and EW 2 export cabldacluding portionsof New York Harborand Wreck Lead
Channel would be exposed to EMF during Project @iens.

In addition to EMF effects, buried segments of the interarray cables and OECs would generate sufficient
heat to raise the temperature of the surrounding sediments by as much as 10 to 20 °C above ambient
within 1.3 to 2 feet (0.4 to 0.6 meter) bktcable. Substrate temperature changes of this magnitude could
adversely affect habitat suitability for juvenile and adult life stages of Atlantic surf clam and ocean
guahog (Acquafredda et al. 2019; Harding et al. 2008)biting the offshore export cable corridas

well asbivalves inhabitingnlands waterge.g., hard clams) that would be traversed by the EW 1 and EW

2 export cablesncluding portionof New York Harborand Wreck Lead Channélowever, because the
interarray cables and OECs would be buried to a minimum depth of 6 feet (1.8 meters) along the majority
of their length(Table6-1), heat effects fronburied cable segments on benthic infauna are expected to
occur over only a small area

5.1.5.2. Cable protection

Community structure changessulting frominstallation of cable protecticarediscussed in detail in
Section 5.1.2.4.

5.2. Project Monitoring Activities
5.2.1. Passive Acoustic Monitoring

Passive Acoustic Monitoring (PAM) would be conduatieding pile driving to determine whether

protected species are present indhea.PAM wouldbe conducted in accordance WNIDAA and

BOEM minimum recommendainsfor use ofpassive acoustic listening system®ifshore wind energy
development monitoring and mitigation prograrRarfjs et al. 2021)PAM systems that may be used for
monitoring would either be stationary (e.g., moored) or mobile (e.g., towed autonomous surface vehicle,
or autoromous underwater vehiclestationaryPAM systems include PAM buoys that would be

anchored to the seabed usuagious types of anchors typically employed in a variety of marine research
activities. Typical anchor types include small concrete blocks, steel rings, sandbags, or truck tires filled
with cement. PAM systems are typically rigged with a surface floaltdw for full retrieval of the buoy,
rigging, and anchor system. These mooring systems would temporarily introduce new hard structures to
the environment that could become colonized by benthic organisms, including invasive species.
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Encrusting organisms wdd be removed from the ecosystem upon removal of the PAM anchoring
systems. Placement of the anchors would result in sediment disturbance andexrshiodrease in

suspended sediment near the anchors and would crush any organisms and habitat uticeamehtbrs.

The effects of the anchors on EFH species and habitats would result #eshmoaind longerm impacts

to EFH and managed species. The movement of autonomous PAM systems and the minimal sound they
produce could disturb pelagic EFH and caafliéct pelagic and benthic managed species through

collisions or by impacting behavior (e.g., inducing startle responses), but these impacts are very unlikely.
Therefore, it is understood that PAM would not change the effects determination for EFH $peai®s

in the EFH assessment.

5.2.2. Fisheries Surveys

INSPIRE Environmental is developirdisheries monitoring plan for tHéroposed ActionThe fisheries
monitoring plan will detail survey designs for the lease area and, potentially, the offshore cable route
Development of inshore monitoring surveys in the vicinity of the cable landing will be incorporated into
the plan once finalized during the New York state Article VII process. Appropriate survey types will be
determined through the review of existinghsies data for both the commercial and recreational sectors,
incorporation of stakeholder outreach data coll ec
fisheries monitoring plans for other offshore wind projects. The plan will incorporatextractive

survey techniques, if possible, to limit interactions with protected species as well as reduce mortality of
species of interest. If deemed appropriate, Befdter Controtimpact (BACI) or BeforeAfter Gradient

(BAG) designs will be used to compgagpreconstruction conditions to the construction and post
construction time periods in an effort to identify potential impacts from the project. Traditional fisheries
monitoring techniques (i.e., otter trawl, pots) may beit some survey designs, thdugurrent

permitting timelines and the higher potential for protected species interactions may preclude pre
construction data collection using these gear types. Power analyses will be conducted and presented for
all proposed survey designs to refine theoant of sampling needed to determine the degree of changes
that may be detected over the proposed survey duration.

5.2.3. Benthic Habitat Monitoring

INSPIRE Environmental is developimgio complimentary benthic monitoring plafts the Proposed
Action1 one focused on federal waters and the other within NY state waters. The plan developed for
federal wates (i.e., theLeaseArea andpart of the OEC corridonyill focus monitoring on the avel hard
surfaces introduced during constructiemny(,turbine foundations, scour protection layer, cable

mattreseg and surrounding benthic habitats. Video and/or still imagery may be obtained using standard
techniques€.g.,ROV, SPI). Image and videanalysis will be conducted to identify key and/or dominant
species as well functional changes in commuraiyposition both spatially and temporally on the novel
hard surfaces. Random stratified and BAG survey designs will be incorporated where apflfeable

plan developed for New York State waters will focus on the area of the potential cable landing. SPI
and/or grab sampling may be used to examine the soft bottom habitats present along the export cable
route in state waters and allow for accurate campas to be made before and after cable installation
activities

5.3. Decommissioning

A separate EFH consultation would be conducted for the decommissioning phase of theAsroject.
described in Section 2.4, above, Empire Wind will be required to remove @edfammission all Project
infrastructure and clear the seabed of all obstructions when these facilities reach the end ofdair 35
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designed service life. Decommissioning activities will involve removing WTG and OSS foundations 15 ft
(4.6 m) below thenudline. Interarray cables, OECs, and associated scour protection will either be
removed or retired in place, depending on the habitat value they provide. All Project components that are
removed will be transported to an appropriate disposal and/or regyadility.

Vessels involved in decommissioning would generate underwater noise, which maghoatisgm
behavioral effects on pelagic EFH species similar to those described in Section 5.1.1.1, above. Vessel
noise may result in brief periods of expasuear the surface of the water column but is not expected to
cause injury, hearing impairment or letegm masking of biologically relevant cuedfish and

invertebrates.

If the cableprotection is left in place, ha#abttom habitat would remain along parts of the cable corridors
and would continue to support an assemblage of EFH species associated with complex benthic habitat.
Removal of the cables would disturb sbfittom habitat ashwould causshorttermimpacts on EFH

species with benthic or epibenthic life stages (e.g., crushing or burial, sediment suspension and
deposition) similar to those described for cable emplacement in Section 5.1.2.3, above. Removal of the
scour protectin would convert harthottom habitat to sofbottom habitat and would likely result in a
recolonization by EFH species preferring dofttom sand and finsediment habitat and the loss of any
EFH species associated with complex benthic habitat.

5.4. Cumulative and Synergistic Effects to EFH

In addition tothe two existing offshore wind facilities in U.S. waters, thereoaez 30 offshorewind
projects that are planned for constructionhe Mid-Atlantic and New Englanttom 2023 through 2030,
including the Poposed ActionCollectively, the constructioand operationf these facilities would
impact EFH and EFH specipsmarily throughseafloor disturbance during cable emplacemgite
driving noise, habitat conversiomydrodynamic changeand EMFE The cumulative and synergistic
effects of each of these IPFs are discussed in the following paragraphs.

Planned offshore wind developmeimtcluding the Proposed Actiowould placethousand®f miles of
buried or armored cable along transmission corridors and interarray connections, disturbing more than
184,000acres of seaflooCable emplacement and would disturb, displace, and injure or kill finfish and
invertebrates, release se@m into the water column, and cause habitat altera#endescribed in
Section5.1.2, above, while finfish and invertebrates are likely to move away from chlyimg

equipment, but immobile or slemoving demersal species and life stages (e.g., &ggae) may be
injured or killed by the equipmertome types oéquipmentthat are used to prepare the seabed prior to
cable emplacemeie.g., hydraulic dredges) use water withdrawals, which can entrain planktmsc
andlarvae with assumed 14fkercent mortality of entrained individualBuspended sedimeand

sediment deposition associated witible emplacememay causeémpacts on EFHnd EFH speciesut

to several hundred meters, includimghavioral changes in fish and invertebratedburial of sessile
species and life stageSeabed preparation prior to cable emplacement would chogdesm
disturbancesf soft-bottom habitat ad longterm disturbancesf complex habitat, which may require
several years to recover.

Plannedbffshore wind projects, including the Proposed Action, wagdderate pile driving noise during
theinstalation of up t02,941 WTG and & foundationswhich would cause instantaneous behavioral
effects and cumulative injurious effects over distances of up to several kilometers from each foundation.
The Proposed Action would install 147 WTG foundations from 2024 through 2025, which wor&pove
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with the construction period of several other offshore wind projects, including projects that would install
637 WTGs in the MA/RI region, a project that would install 98 WTGs in the NY/NJ region, projects that
would install 227 WTGs in the DE/MD regipand projects that would install 395 WTGs in the VA/NC
region.Pile driving noise generatday these projectawould temporarily make theurroundinghabitat

less suitable and cause individuals to vacate the aggajett activities. Pile driving is aisipated to

cause adverse impacts to EFH for both pelagic and demersal life stages; however, this impact will be
shortterm, asEFH is expected to return to ppée driving conditions.

The primary impaatof the Prposed Actioron EFHwould resultfrom the presence of structures
Planned and existing offshore wind activities, including the Proposed Action, would anstafitinue to
operateup 102,948 WTG an®8 OSS foundatia) 4,34 acres of foundation scour protection, a@¢b662
acres of cable protectioBOEM anticipates that structures would be added intermittently over an
assumed Yyear period and that they would remain until decommissioning of each facility is complete.
These structwswould be constructed in mostly sandy seaflmod would thereforeonvert softbottom
habitat to harébottom habitatTheinstallationof these structure would resultarpermanerioss of EFH

for epibenthic and benthfinfish and invertebrates thassociatewith softbottom habitafe.g., clams,
flounders, skatesNew structures could affect migration through the area of species that prefer complex
habitat by providing uniqueomplex features (relative to the primarily sandy seafloor). This could lead
to retention of those species and possibly impact spawning opportunities. Complex habitat and its
associatefaunalcommunitiesarelimited in the MidAtlantic, and it is possilkel that additional habitat

will facilitate the expansioneafhes e communities. The structures wo

whereby more sessile and benthic organisms would likely colonize over time (e.g., sponges, algae,
mussels, shellfish, seaemones). Higher densities of invertebrate colonizers would provide a food
source and habitat to other invertebraseieh as mobile crustaceaasd some finfish specied/ith new
foundations being added from additional offshore wind farms, EFH fardiahd invertebrates adapted to
complex habitatvould increase, but at the expense of EFHdjpecies that are typically associated with
softbottomhabitat Potential benefits of added complex hahitaty be offset iftie colonizable habitat
providessteppingstonefr non-native species. Given the duration over which the monojpdesthese
projectswill remain in the water column (~30 yeags)d that nomative species have been observed to
tolerate higher water temperatures than native spab@&epresence of these structures may interact
synergistically with warming ocean temperatures to promote the establishment of invasive species.

Planned and existing offshore wind activitiexluding the Proposed Actiowould collectivelyoperate

up to 2,918 WTGfoundationsand 68 OSS foundatiotirs the waters of the Mid\tlantic and New

England by 2030As described in Sectidh1.4.3, abovehe presence ohese foundationsould cause
hydrodynamic effects, potentially includilthanges in water flow, emges in vertical mixing and

associated primary production, and changes in larval distribution paftéd#sA consensus on other

projects in the region is that hydrodynamic effects would be limited to within a few hundred meters of the
monopiles such thahydrodynamiceffectswould be localized around each monopile and are not

expected to produce additive effects ackfshore wind facilitiesThese localized hydrodynamic effects
would last over the lifespan ebch of the projecfsom completion of costruction through

decommissioning.

Planned and existing offshore wind activities, including the Proposed Awatinig collectively install
over11,000miles of export and interarray cablasthe waters of the Midtlantic and New England.

Operation of theseableswouldincrease the presence of EMF ie gurrounding water&MF strength

rapidly decreases with distance from cables and would mostly be confined to within a few meters of cable
corridors.As discusseth Section 5.1.5.1, abovEMF levels generated Bxport and interarray cables

are expected tbeinsufficient to cause impacts amy life stages of finfistHowever,because they are
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sessile and would be exposed to stressors over prolonged pbaatsc invertebrates még sibjected

to physiological effects of EMF withihO meters of cabeIn addition to EMF effects, buried segments

of the interarray cables and OECs would generate sufficient heat to raise the temperature of the
surrounding sediments by as much as 10 ta2atfove ambient withit to 2 feebf the cable. Substrate
temperature changes of this magnitude could adversely affect habitat suitability for juvenile and adult life
stages of Atlantic surf clam and ocean qualaggvell as other benthic infauna speciecause

transmission cablesould be buried alongiost oftheir length, heat effects from calaperationson

benthic infauna are expected to occur over only a smallBM&impacts on EFH habitat suitability

would persist continuously over tlperating life of each project.

6. Avoidance, Minimization, and Mitigation

6.1. Applicant-Proposed Mitigation Measures

This section outlinespplicant Proposed Mgations(APMs) proposed bYEmpireWind and additional
mitigation and monitoring measures that are intended to avoid and/or minimize potential impacts to EFH
designated species and EFH. ReleveldMs and mitigation measures, contributions to avoiding and/or
minimizing adverse effects on Hi-and supporting rationale are summarized by project component in
Table 61.

6.2. Environmental Protection Measures that BOEM
Could Impose

This section outlineEnvironmental Protection MeasureP(fs) that BOEM could impost avoid

and/or minimize potentiampacts to EFesignated species and EFH. Rele®itls and mitigation
measures, contributions to avoiding and/or minimizing adverse effects on EFH, and supporting rationale
are summarized by project component in TabR 6
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Table 6-1. Applicant Proposed Mitigations (APMs) for construction and operation of the Proposed Action

Project Component

Inter-array
Proposed APM WTGs and OSSs Cable OEC O&M Facility Expected Effects
This measure would minimize
Establish seasonal work windows that avoid construction impacts (e.g., noise,
AR : X X X X ; .
sensitive life stages, as feasible. sediment suspension) on EFH
and EFH species.
Consideration of the timing of construction activities; . N
> : - ; . This measure would minimize
working with the fishing industry and fisheries o .

- " . . . construction impacts (e.g., noise,
agencies on sensitive spawning and fishing periods X X X X sediment suspension) on EFH
to actively avoid or reduce interaction with receptors, and EEH s egies
where feasible. P )

Use dynamic positioning in most construction This measure would minimize
vessels, thereby limiting the use of anchors and jack- X X X X anchoring impacts on EFH and
up features. EFH species.
Using appropriate measures for vessel operation and
implementing an OSRP, which includes measures to
prevent, detect, and contain accidental release of oil This measure would minimize
and other hazardous materials. Project personnel X X X X water quality impacts on EFH
would be trained in accordance with relevant laws, and EFH species.
regulations, and Project policies, as described in the
OSRP.
Use soft-start procedures during pile driving to The reduction in sound pressure
enable fish and invertebrates to leave the levels would reduce the areal
construction area. Vibration of piles to maximum X X extent of noise impacts on EFH
depth to minimize the amount of pile driving that species and the prey they feed
OCCUTrS. upon.
Use of commercially available and technically This measure would minimize
feasible noise attenuation X X impacts of pile driving noise on
technologies to reduce pile driving noise. EFH and EFH species.
A commitment to sufficiently bury electrical cables
(target 6 feet [1.2 meters]) where feasible, minimizing . I

. - : This measure would minimize
seabed habitat loss and reducing the effects of EMF; .

o . ) X X EMF impacts on EFH and EFH

where deep burial is not technically feasible, rock .

f S ) species.
armoring will shield the cable from the overlying
water.

Site structures (wind turbines, offshore substations, .Th'S measure W.O.U|d minimize
. . impacts to sensitive and slow to
export and inter-array cables) in areas that would X X X .
L ; - ; . recover habitats used by EFH
minimize overlap with sensitive benthic habitats. species

158




Project Component

Inter-array
Proposed APM WTGs and OSSs Cable OEC 0&M Facility Expected Effects
This measure would minimize
Install silt curtains in sensitive construction areas, as X X X sediment suspension and
warranted by results of the sediment modeling. deposition impacts on EFH and
EFH species.
Use cable installation tools (e.g., jet plow) that Thls.‘ measure wou'ld minimize
minimize the area and duration of sediment X X sedlmt_a_nt suspension and
. deposition impacts on EFH and
suspension. -
EFH species.
This measure would minimize
Use HDD at the EW 2 OEC landfall to minimize X the extent of direct habitat
physical disturbance of coastal habitats. impacts on EFH and EFH
species.
Implement appropriate measures during HDD This measure would minimize
activities at export cable landfalls to minimize X water quality impacts on EFH
potential release of HDD fluid and EFH species.
Sensitive lighting schemes to minimize exposure of Th's measure would minimize
light. X X light impacts on EFH and EFH
species.
Development of appropriate monitoring program(s) in This measure would minimize
close coordination with regulatory agencies and X X X X project impacts to EFH and EFH
stakeholders. species.
Follow best management practices for dredge work
in SBMT project area, including the use of turbidity This measure would minimize
curtains, no barge overflow, no draining of the bucket X water quality and chemical
over the water column, careful placement of the contamination impacts on EFH
dredge material onto the scows, and a closed and EFH species.
environmental bucket.
This measure would minimize
Placement of one foot of clean sand over water quality chemical
contaminated sediment in the SBMT project area X RSN
post-dredging. contamlnatlon'lmpacts on EFH
and EFH species.
Concurrent scheduling of in-water work at the SBMT
project area to minimize the duration of in-water .
work. Dredging activities would be scheduled to .Th's measure would reduce
X impacts to EFH and EFH

occur 24 hrs a day and 7 days a week to reduce the
construction timeline to two seasons (vs. three) if
using standard time of year restrictions.

species.
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Table 6-2. Environmental Protection Measures (EPMs) that BOEM Could Impose: General Avoidance/Minimization of Potential Impacts

to EFH

EPMs and Mitigation Measures to Avoid and
Minimize Impacts

Project Component

WTGs and OSSs

Inter-array
Cable

OEC

0&M Facility

Expected Effects

All intakes for inshore hydraulic dredges should be
covered with a mesh screen or screening device that
is properly installed and maintained to minimize
potential for impingement or entrainment of fish
species. The screening device on the dredge intake
should prevent the passage of any material greater
than 1.250 in diameter,
1.250x 60. Water intakes
appropriate depth to avoid or minimize the
entrainment of eggs and larvae. Intake velocity
should be limited to less than 0.5 ft/sec.

This measure minimizes
potential for impingement or
entrainment of EFH species.

To the extent technically and economically feasible,
Empire must ensure that all materials used for scour
and cable protection consist of natural or engineered
stone that does not inhibit epibenthic growth. The
materials selected for protective purposes should
mirror the natural environment and provide similar
habitat functions.

Smaller long-term project
footprint limits impacts to EFH
and EFH species by minimizing
the extent of direct habitat
impacts.

Empire will develop and comply with an anchoring
plan to reduce impacts on benthic habitats
associated with the Proposed Action. This plan
should specifically delineate areas of complex habitat
around each turbine and cable locations, and identify
areas restricted from anchoring. Anchor chains
should include midline buoys to minimize impacts to
benthic habitats from anchor sweep where feasible.
The habitat maps and inshore maps delineating
sensitive benthic habitat adjacent to the landfall and
O&M facility should be provided to all cable
construction and support vessels to ensure no
anchoring of vessels be done within or immediately
adjacent to these habitats.

This measure would minimize
anchoring impacts, particularly
for sensitive and slow to recover
habitats used by EFH species.
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EPMs and Mitigation Measures to Avoid and
Minimize Impacts

Project Component

WTGs and OSSs

Inter-array
Cable

OEC

0&M Facility

Expected Effects

Vessel operators would be provided with maps of
sensitive hard-bottom habitat in the Project area, as
well as a proposed anchoring plan that would avoid
or minimize impacts on the hard-bottom habitat to
the greatest extent practicable. These plans would
be provided for all anchoring activity, including
construction, maintenance, and decommissioning.

This measure would minimize
anchoring impacts, particularly
for sensitive and slow to recover
habitats used by EFH species.

Empire would develop and implement a monitoring
plan for live and hard bottom features that may be
impacted by proposed activities. The monitoring plan
would also include assessing the recovery time for
these sensitive habitats. BOEM recommends that all
monitoring reports classify substrate conditions
following the Coastal and Marine Ecological
Classification Standards (CMECS), including live
bottoms (e.g., submerged aquatic vegetation and
corals and topographic features. The plan would also
include a means of recording observations of any
increased coverage of invasive species in the
impacted hard-bottom areas.

This measure would provide an
assessment of the recovery of
hard-bottom habitat and the
presence of invasive species.
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6.3. Mitigation

Empire has not proposed amjtigationmeasure$o offset potentiaProjectimpactson EFHdesignated

species and EFHEmpire would further evaluate the needratigation measures as theoposed Action
progress through development and permitting and in cooperation and coordination with Federal and State
jurisdictional agencies and other stakeholders.

6.4. Environmental Monitoring
6.4.1. HRG and Geotechnical Surveys

Empire would conducthightresolution geophysicaHRG) surveys prior to, during, and after the

installation of offshore infrastructure. The purpose of these HRG sumayd beto facilitate

installation activities, including that of foundations, wind turbif@SS;, interarray cables, submarine

export cablse, and scour protection. These survegsildbe performed in theease Areaalong the

ECCs andat theexport cable landfall siteEquipment used iRIRG surveys woulihcludeSubsea

Positioning / Ultrashort baselineanulti-beamechosoundeiSSS, and Olbacle Avoidance Sonar

Remotdy Operated VehicleGeotechnical surveys would examine soil structure and other attributes that,
combined withthe HRG survey observationsvould establish engineering parameters for turbine
foundations, substations, cable liitrenches, and other infrastructure. The HRG and geotechnical
surveys wouldalsohelp identify sensitive habitats (e.g., shellfish and SAV beds) and allow these areas to
be avoided to the extent practicable for siting of the WTGs sC8f8 cableoutes. Identifying and

avoiding and/or minimizing to the extent practicable the disturbance to sensitive seabed habitats would
help minimize impacts primarily to benthic EFH habitat and benthic or epibenthic EFH species and/or life
stages, with secondaeffects on EFH species and/or life stages that prey on benthic and epibenthic
organisms.

6.4.2. Fisheries Surveys

Plans for fisheries monitoring are currently under development by Empire Wind.

6.4.3. Benthic Monitoring Plan

Plans for benthic habitat monitoring are currently under development by Empire Wind.

6.4.4. Protected Species Mitigation and Monitoring

As part of the protected species mitigation and monitoring plan, both visual observations and PAM would
be used to monitor fanarine mammals during HRG surveys and pile driving. Clearance and Shutdown
zones would be established to monitor for marine mammals and, if necessary, to either delay the start of
operations or shut down operations. For HRG surveys the Clearance amiW®hzvdes both range

from 1001 500 meters, depending on the species observed. For vibratory pile driving, the Clearance and
Shutdown zones both range fromi50,600 meters, depending on the species observed. For impact pile
driving, the Clearance zonenges from 200 5,000 meters and the Shutdown zone ranges froni 200

1,500 meters, depending on the species observed. These shut down protocols would temporarily reduce
the area of effects on EFtiesignated species and the prey they feed upon that ane thglClearance

and Shutdown zones.

6.5. Adaptive Management Plans

162



No adaptive management plans have hgeposed by the applicant.

6.6. Alternate Project Designs

This section discusses alternative turbine layoexport cable route anddredgingactivitiesproposed
for the Project. Although all alternatives are not specifically geared towards reducing the impacts on EFH,
these alternatives would still benefit and minimize impacts to EFH.

6.6.1. Alternative BT Remove Up to Six WTG Positions
from the Northwest End of EW 1

Under Alternative B, the construction, O&M, and conceptual decommissioning of tHd\&1BW 1

Project and the 1,260IW EW 2 Project within the Lease Area and associated export cables would occur
within the range of design parameters imetll in the COP, subject to applicable mitigation measures.
However, the EW 1 turbine layout would be modified to remove up to six WTG positions from the
northwestern end of EW 1 to reduce impacts at the edge of Cholera Bank and on scenic resources and
navgation safety Figure6-1). Alternative B would also establish a No Surface Occupancy area where
WTG positions would be excludetihe area oEFH temporarily disturbed by impacts of cable
emplacement and WTG construction (e.g., injury, mortality, turbidity, sedimentation) and the amount of
soft-bottom habitat converted to habdttom habitat under Alternative\Bould be similar to tbse of the
Proposed Action becaa thisalternative would allow for installation of the maximum number of WTGs
defi ned i n Therglore meadts on ERHENd EFH specigsder Alternative B are expected

to be similar to those of the Proposed Action

6.6.2. Alternative CT EW 1 Submarine Export Cable
Route

Under Alternative C, the construction, O&M, and conceptual decommissioning of tHd\W1BW 1

Project and the 1,260IW EW 2 Project within the Lease Area and associated export cables would occur
within the range of design parameters outlined in the COP, subject to applicable mitigation measures.
However, BOEM would approve only one of the two EW 1 submarine export cable route options that
traverse either the Gravesend Anchorage Area or the Ambrose timviGaannel on the approach to
SBMT (Figure6-2). Each of the below suélternatives may be individually selected or combined with

any or all other action alternatives or salternatives.

1 Alternative G1: Gravesend Anchorage Area. In theinity of Gravesend Bay, the EW 1
submarine export cable route would traverse a charted anchorage area identified on NOAA Chart
12402 for the Port of New York (8. Coast Guardnchorage #25).

1 Alternative G2: Ambrose Navigation Channel. In the vicindyGravesend Bay, the EW 1
submarine export cable route would traverse the Ambrose Navigation Channel.

The export cable route under Alternative2@vould be slightly shorter than under the Proposed Action,
such thathe area oEFH temporarily disturbed bympacts of cable emplacement (e.qg., injury, mortality,
turbidity, sedimentation) would be slightly reduced under Alternatkze C
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6.6.3. Alternative DT EW 2 Submarine Export Cable
Route Options to Minimize Impacts on the Sand
Borrow Area

UnderAlternative D, the construction, O&M, and conceptual decommissioning of thM@1&W 1

Project and the 1,260IW EW 2 Project within the Lease Area and associated export cables would occur
within the range of design parameters outlined in the COP, stibjepplicable mitigation measures.
However, BOEM would only approve submarine export cable route options for EW 2 that avoid the sand
borrow area offshore Long IslanBigure6-3). The export cable route under Alternative D would require

a slightly longer export cable to avoid sand borrow areas offshore of Long, Isientdthathie area of

EFH temporarily disturbed by impacts of cable emplacement (e.qg., injury, mortality, turbidity,
sedimentation) would be slightly increased under Alternative D.

6.6.4. Alternative ET Setback Between EW 1 and EW 2

Under Alternative E, the construction, O&M, and cortasepdecommissioning of the 8\MW EW 1

Project and the 1,260IW EW 2 Project within the Lease Area and associated export cables would occur

within the range of design parameters outlined in the COP, subject to applicable mitigation measures.
Alternative Ewould remove seven WTG positions from EW 2 to createnm setback between EW 1

and EW 2 to improve access for fisgiFigure6-4). The area oEFH temporarily disturbed by impacts

of cable emplacement and WTG construction and the amount dfattfm habitat converted to hard

bottom habitat under AlternatiEewould be similar to those of the Proposed Action beedhis
alternative would allow or i nstall ation of the maxi mum number
Thereforgimpacts on EFH and EFH species under Alterndfiage expected to be similar to those of the

Proposed Action.

6.6.5. Alternative F1 Wind Resource Optimization with
Modifications for Environmental and Technical
Considerations

Under Alternative F, the construction, O&M, and conceptual decommissioning of tHd\W1BW 1

Project and the 1,260IW EW 2 Project within the Lease Area and associated export cables would occur
within the ange of design parameters outlined in the COP, subject to applicable mitigation measures.
However, the wind turbine layout would be optimized to maximize annual energy production and
minimize wake loss while addressiggdechnical consideratioras showron (Figure6-5).

6.6.6. Alternative Gi EW 2 Onshore Cable Route to
Reduce Impacts on Tidal Wetlands

Under Alternative G, the construction, O&M, and conceptual decommissioning of thé\§1BW 1

Project and the,260MW EW 2 Project within the Lease Area and associated export cables would occur
within the range of design parameters outlined in the COP, subject to applicable mitigation measures.
However, EW 2 would use an alternate onshore export cable route thatiosaduces impacts on tidal

wetlands on the onshore cable route segment that crosses Barnum Channel on the approach to the onshore
POI. Becaus@&lternative G would result in reduced impacts on tidal wetlaitds expected toesult in
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reduced impactsn EFH species that rely on tidal wetlands for shelter and foragmggthat portion of
the cable corridor.

6.6.7. Alternative HT Reductions of Impacts on Aquatic
Ecosystems due to Project-Related Upgrades at
South Brooklyn Marine Terminal

UnderAlternative H, the construction, O&M, and conceptual decommissioning of thM@1&W 1

Project and the 1,260IW EW 2 Project within the Lease Area and would occur within the range of
design parameters outlined in the COP, subject to applicable mitigadiasures. However, construction

at the SBMT would use an alternate method of dredge or fill activities requiring a permit FAQHEJ

under Section 404(b)(2) that would have the least adverse impact on the aquatic ecDsgsiging
impacts(i.e., sedimensuspension and deposition, habitat disturbaondgFH and EFH specié®m

dredging activities between the 35th Street and 29th Street piers would be reduced under Alternative H.
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Figure 6-1. Alternative B: Remove Up To Six WTG Positions from the Northwest End of EW 1
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Figure 6-2. Alternative C: EW 1 Submarine Export Cable Route
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Figure 6-3. Alternative D: EW 2 Submarine Export Cable Route Options to Minimize Impacts on
the Sand Borrow Area
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