Ocean Wind 1 Offshore Wind Farm
Essential Fish Habitat Assessment

For National Marine Fisheries Service

November 2022

Office of Renewable Energy Program

U.S. Department of the Interior
Bureau of Ocean Energy Management
BJ!ML OF Of_lJ\N E‘»tila\’ MANJ\GL'.![‘;.‘



Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

TABLE OF CONTENTS

INTRODUCTION ...t e e et e e e e e e e e e e e e e eaneeeanneeees 1-1
2. DESCRIPTION OF THE PROPOSED ACTION .....ccooiiiiiiiiieee e 2-1
2.1 PrOJECE AIBA ..cciiiiiiiiiiiiiiiiieeieeeee ettt 2-1
2.2 Construction and Installation.............cooooviiiiiiiie e 2-3
2.2.1 Installation of WTG/OSS Structures and Foundations .............. 2-9
2.2.2 Inter-Array and Offshore/Inshore Cable Installation ................ 2-12
2.3 Operations and MaiNtENANCE ............ccevviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee 2-18
2.3. 1 OVEIVIEW ..coiiiiiiiiieeeeeeeeeeeeeee ettt 2-18
2.3.2  Offshore Activities and Facilities...............cceeeeeeieiiiiiiiiiiiieeee, 2-19
P2 S B 1= ot o 0 010 011517 o] 11 o PSSP 2-20
2.4 1 OVEIVIEW ...ttt e et e e e e e e e e e e eaanneeeeeas 2-20
2.4.2  Offshore Activities and FacilitieS..........ccccccvvvviiiiiiiiiiiiiiiiiieee, 2-20
2.5  MONITOMING SUIVEYS ....coiiiiiiiiiiiiiieiee ettt 2-21
2.5.1 Protected Species Mitigation and Monitoring Plan .................. 2-21
2.5.2  Fisheries Monitoring Plan ..o 2-21
2.5.3  BenthiC SUIVEYS ......ciiiiiiieieee e 2-23
2.5.4 HRG and Geotechnical SUIveys.........cccccccvviiiiiiiiiiiiiiiiiiiie, 2-25
2.5.5 Submerged Aquatic Vegetation Monitoring Plan...................... 2-26
3. EXISTING ENVIRONMENT ..o e 3-1
0 R VLV aTo I = g a1 Y = U 3-3
3.2  Offshore/Onshore Export Cable................ouuiiiiiiiiiiiiiiiiiiiiiiiiiiee 3-11
3.2.1 Offshore Export Cable Route Corridors..........cccccvvveieeeeeeeennnns 3-11

3.2.2 Interior Coastal i Oyster Creek Inshore Export Cable
Route Corridor (IECRC) .....ccooviieiiiiieee e 3-17
3.2.3 Landing Areas and Onshore Cable Route Corridors............... 3-25
3.3 Adjacent HabitatS...........oouuuiiiii i 3-29
3.3.1  ATrtficial REETS ...ueeieeieeee e 3-29
3.3.2  Carl N. Shuster Horseshoe Crab Reserve............cccccuvvvvvvnnnnns 3-29
4. SPECIES WITH ESSENTIAL FISH HABITAT DESIGNATIONS .........cccccco..... 4-1
4.1  Essential Fish Habitat Designations Within the Project Area.................. 4-1
4.1.1 Vulnerable Species, Life Stages, and Habitat ......................... 4-17




Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

4.1.2 Habitat Areas of Particular Concern (HAPC).......ccccovvviiiiiinnnns
4.1.3  PreY SPECIES ..uuuiiiieeieeeeeeiiiie e et e e e e e e e e e e e e e aanan
414 SPECIES GIOUPS .. e ieieieieiitiaee e e e e eeeeettia s e e e e e e e eeeeeerna e e e e e eaaeeeees
4.1.5 NOAA TruSt RESOUICES ......cceeeiiiieeeeniieeeeeiie e eenens
5. ANALYSIS OF POTENTIAL IM PACTS ONEFH.....ccooiii e,
5.1  Construction and Operation ACHVIIES ..........cccvvvriiviiiiiiie e
5.1.1 Installation of WTG/OSS Structures and Foundations ............
5.1.2 Inter-Array, OSS Link, and Export Cable Installation...............
5.1.3  Operation/Presence of StruUCIUIesS .........ccooeevvveiviiiiiiiiineeeeeeeeenns
5.1.4  Operation/Presence of Inter-Array and Offshore Export
CaADIES ...
5.2  Project Monitoring ACHVITIES .......cccoviviiiiiiie e
5.2.1 Passive ACOUSEIC MONItOING.......uuuuuurreieiiiiiiiiiiiiiiiiiieiieiiiiiiaeeees
oI ] 1= =S
5.2.3 Benthic Habitat...........coooiuiiiiiiiie e
5.3  DeCOMMISSIONING . .cceeiiiieiiiicie et e e e e e e e e e e e
5.4  Cumulative and Synergistic Effects on EFH ............ccccccoiiiiiiiiiiiiiinns
6. AVOIDANCE AND MINIMIZATION MEASURES ......ccoooiiiiiiiiiiiiiieeee e,
6.1  UXO/MEC MiItIQatiON........ccvvviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee ettt
6.2 Submerged Aquatic Vegetation (Summer Flounder HAPC)
Avoidance, Minimization, and Mitigation .............ccooevvvviiinieeeeeeeeeeiiiiennn,
6.3  Alternative Project Designs that Could Avoid/Minimize Impacts...........
6.3.1 Alternative Bd No Surface Occupancy at Select Locations
to Reduce Visual IMpPactS..........ccoovvvviiiiiiiiiieeeceeeeee e,
6.3.2  Alternative Cd Wind Turbine Layout Modification to
Establish a Buffer Between Ocean Wind and Atlantic
SNOIES .
6.3.3 Alternative DA Sand Ridge and Trough Avoidance.................
6.3.4 Alternative ES Submerged Aquatic Vegetation Avoidance .....
6.4  Environmental MONITOING .......uvuiiiieiiiiiiece e
6.4.1  Site Specific Monitoring Plan..........cccccccoiiiiiiii
6.4.2 HRG and Geotechnical SUIVEYS...........cceuuiiiiieeeeeeeiiee e,
6.4.3  FISNEerieS SUIVEYS.......cooiiiiiiiiiiiiiiiiee
6.4.4  Benthic Monitoring Plan............ccccoooooiiiiiiiiii e,




Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

6.4.5 Protected Species Mitigation and Monitoring Plan ................
7. NOAA TRUST RESOURCES ...,
7.1  NOAA Trust RESOUICE SPECIES ....cceeeiieiiiiiiiiieeeeeeeeeeiiii e e e eeeeaneennns
7.2 Additional INfOrmation ............ceevviiiiiiiiiiiiiiie e
CONGCLUSION ..otiiiitiiieeieeee ettt ae et eaeseeeeasssesssssssssnsssssnnennnnnes
REFERENCES ...,
10.  APPENDICES .....ootiiiiiiiiiiiiieeieeeee ettt ettt e e aa e e ae e e e saaseenannnnees
10.1 Additional Project Information ..............cccovvviiiiiiiiee e
10.2 Additional EFH INfOrmation ............cooiieiiiiiiiiiiiiieee e
10.2.1 EFH oo
10.2.2 WeHAaNAS ...
10.2.3 Boulder Locations i WFA and OECRC/IECRC....................
10.2.4 Submerged Aquatic Vegetation in Landfall Areas .................
10.2.5 Summary of Impacts to EFH Species with Benthic Life
Stages within the Project Area ...........cccccuveevveiiiimiiiiiiiiiinnnnnns
10.2.6 Summary of Impacts to EFH Species with Pelagic Life
Stages within the Project Area ...........cccccuveeviviiiemiiiininiiiinnnnns
10.2.7 Summary of Benthic Habitat Impacts within the Project
AT .
10.3 Benthic Habitat Mapping Methodology ..........ccccoveeeeiiiiiiiiiiiiiee e,
10.3.1 Input Data and Approach..........ccccooooiii,
10.3.2  INPUL DALA.....ciieiieiiieeiie e
10.3.3 Habitat Mapping AppProach ...
LIST OF TABLES
Table 2-1 Summary of Ocean Wind 1 WFA, OECRC, and IECRC Construction and O&M
Effect Mechanisms by Project COMPONENt...........coeveiiiiiiiiiiiiee et
Table 2-2 Project SCREAUIE ...
Table 3-1 Crosswalk of Benthic Habitat Types with Modifiers Mapped at the Project to
NOAA Habitat Complexity Cat@gOries .........oiiuuiiiiiiieei it
Table 4-1 EFH-Designated Fish and Invertebrate Species within the Project Area...................
Table 4-2 EFH-Designated Elasmobranchs within the Project Area ...,




Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

Table 4-3

Table 5-1

Table 5-2

Table 5-3

Table 5-4

Table 5-5

Table 5-6

Table 5-7

Table 6-1

Table 6-2

Table 7-1

Table 7-2

Table 10.2-1

Table 10.2-2

Table 10.2-3

Table 10.2-4

Table 10.2-5

Table 10.2-6

Table 10.2-7

Table 10.2-8

NOAA Trust Resources within the ProjeCt Area .........ccccevvieiiiiiiiee i 4-23
Fish and Invertebrates Categorized by Hearing and Susceptibility to Sound

L (STTST U PP 5-8
Acoustic Thresholds for Fish for Impact Pile DriVINg .........ccccoviiiiiiiiiiieiiiece e 5-8

Acoustic Ranges to Fish Thresholds for Monopile and Pin Pile Foundation
Installation with 10 dB Attenuation (Two Monopiles/24 Hours or Three Pin

PHlESI24 HOUIS) ...ttt e e e e e e e e e e b e ae e e e e e e aans 5-10
Maximum Ranges to Onset of Potential Mortal Injury and Mortality for Fish for

UXO Charge Sizes with 10 dB Mitigation ...........ceeeeiiiiieeiiiiie e 5-17
Maximum OECRC/IECRC Route Impacts to Estuarine EFH and HAPC ..................... 5-29

Summary of Tidal Wetland Impacts along Indicative Onshore Export Cable
Routes by NJDEP Wetland Community Type within the Project Area..........ccccccueeennee. 5-30

Short-Term SAV Impacts by Installation Method for Oyster Creek IECRC Landfall

APMs for Construction and Operation of the WFA, OECRC, and IECRC Project
1070] 1010 o] 01T o 1 OO PP PR PP PPPPP 6-2

Measures that BOEM could impose: General Avoidance/Minimization of Potential
IMPAacCtS 10 EFH ... 6-12

Trust Resources Determination by Species or Species Group .......c.ccovvveeerireeeeeiiineeens 7-2

Indicative Impacts of the Project on Benthic Habitat in the Carl N. Shuster
HOISESh0E Crabh RESEIVE .....ooiiiiiiiiieieee ettt e e e e e e e e eanbee e e e e e e e aan 7-5

10-by-10 Squares of Latitude and Longitude Used to Determine EFH-designated
SPECIES WIthin PrOJECE AN A ....uuuiiii e e i it e ettt s e e e e e e s s e e e e e e e s senraraeeeeas 10-3

Tidal Wetland Communities in the Geographic Analysis Area .........cccoovcuvieeeeeeeiinnnnee. 10-5

Summary of Wetland Impacts from along Indicative Onshore Export Cable
Routes by NJDEP Wetland Community type within the study areas............ccccccceeeeens 10-5

Summary of Impacts to EFH-designated Species with Benthic Life Stages within
TNE PrOJECT ATA ...t e e 10-23

Summary of Impacts to EFH-designated Species with Pelagic Life Stages within
L0 SR S (0 [=Tot A AN =T PR 10-27

Total Area of Benthic Habitat Types within the Wind Farm Area and Export Cable
(0] 11T (o] £ PR 10-31

Total Area of Benthic Habitats by NOAA Complexity Category within the Wind
Farm Area and Offshore Export Cable Corridors ..........ccccvvvieieeeeii i 10-40

Total Area of Summer Flounder HAPC within the Inshore Export Cable Corridor ...... 10-47




Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

LIST OF FIGURES

Figure 1-1
Figure 2-1
Figure 3-1
Figure 3-2

Figure 3-3

Figure 3-4

Figure 3-5

Figure 3-6

Figure 3-7

Figure 3-8

Figure 3-9

Figure 3-10

Figure 3-11
Figure 3-12
Figure 3-13
Figure 3-14
Figure 3-15
Figure 3-16

Figure 3-17

Figure 4-1
Figure 4-2

Figure 4-3

New Jersey, Delaware, Maryland, and Virginia Refined Wind Energy Areas ...............
OceaNn WiING PrOJECT AT A .....uueeiiiii ettt ettt e e e e e e e e e e eab e e eaeas
Bathymetric Data at the Wind Farm Ar€a.........ccccveeeii i senne e e
Backscatter Data Over Hill-Shaded Bathymetry at the Wind Farm Area ......................

CMECS Substrate Subgroup from SPI/PV and Habitat Type from Video at the
SANA RIAGES ATB@....eeiiiiiiiiiite ettt e et e e e e e e s bbb et e e e e e e anababeeeaeas

Benthic Habitats Categorized by NOAA Complexity Category at the Wind Farm
Area, Foundation Footprints, Array Cables, Substation Interconnection Cables,

and Export Cables, along with a Pie Chart of NOAA Complexity Category
Composition with Total Acres Presented as Values .........cccuveeeveeeeiiiiiiiieeeeee e

CMECS Biotic Subclass at Stations Sampled at the Ocean Wind Lease Area.............

Distribution of Species of Concern at Stations Sampled at the Ocean Wind Lease

Bathymetric Data along the BL England Offshore Export Cable Route Corridor
and the Oyster Creek Offshore and Inshore Export Cable Route Corridors .................

Backscatter Data Over Hill-Shaded Bathymetry Along the BL England Offshore
Export Cable Route Corridor and the Oyster Creek Offshore and Inshore Export
101 o] [ 2 (o 1¥ 1 (=3 o] 1 o [o ] So PR

Benthic Habitats Categorized by NOAA Complexity Category BL England
Offshore Export Cable Route Corridor and the Oyster Creek Offshore and

Inshore Export Cable Route Corridors and Pie Charts of NOAA Complexity
Category Composition with Total Acres Presented as Values for Each........................

CMECS Biotic Subclass at Stations Sampled along the Export Cable Route
1670] 1110 (o] £ TN TP PP P PP PPPPPPPPRPPPPPN

Composite Map of Historic SAV Surveys of Barnegat Bay...........ccccceevveeeiiiiieeeiiiiieeenns
Mapping of Hard Clams by NJDEP in Central Barnegat Bay around Oyster Creek .....
Mapping of Hardclams by NJDEP in Great Egg Harbor Bay around BL England.........
Wetland Data for the Oyster Creek Landfall Areas........cccccovveiviiieiieeiiiiiiiieeee e
Wetland Data for the BL England Landfall Areas ...........ccccccoviiiiiiiiie e,
ArIfICIAl REET SIS ... .eeeii it

Carl N. Shuster, Jr. Horseshoe Crab Reserve and New Jersey Ocean Trawl
SUIVEY ATBAS.....uuutitiiiitiitieiiit etk nnnee

Summer Flounder HAPC near the BL England IECRC ...........cccoviiiiiiiiieiiiiiiee e
Summer Flounder HAPC near the Oyster Creek IECRC ........ccooviiiiiiiiieiiieeeniiiieeeen.

Sandbar Shark HAPC near the Project Area.........ccccvveeiiccivieeeiee e




Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

Figure 6-1

Figure 6-2

Figure 6-3

Figure 6-4

Figure 6-5
Figure 6-6

Figure 10.2-1

Figure 10.2-2

Figure 10.2-3

Figure 10.2-4

Figure 10.2-5

Figure 10.2-6

Figure 10.2-7

Figure 10.2-8

Figure 10.2-9

Figure 10.2-10

Figure 10.2-11
Figure 10.2-12

Figure 10.2-13

Figure 10.2-14

Figure 10.2-15

Figure 10.2-16

Alternative B-1: No Surface Occupancy at Select Locations to Reduce Visual

Impacts (Smaller TUrbing MOdel).........uiiiiiiii e 6-17
Alternative B-2: No Surface Occupancy at Select Locations to Reduce Visual

Impacts (Larger Turbing MOdEl).........ccooiiiiiiiiiiii e e 6-18
Alternative C-1: No Surface Occupancy to Establish a Buffer with Turbine

L =] (o T Ui ) o RS PPSRR 6-20
Alternative C-2: No Surface Occupancy to Establish a Buffer with Turbine Layout
Compression (Compression Layout for 1.08-nm BUFfer) .........cccccviiiiiieiiiiniiiieeee. 6-21
Alternative D: Sand Ridge and Trough Avoidance Alternative ............ccccovvveeiniieeennee. 6-23
Alternative E: SAV Avoidance AREINAtIVE ..o 6-25
10-by-10 Squares of Latitude and Longitude Used for Determining Essential Fish

Habitat Species within the ProjeCt Ara.........ccoovuvviiiiiiiei i 10-4
Boulder Fields and Individual Boulders on Backscatter Data over Hill-shaded

Bathymetry at the WIiNnd Farm Ar€a...........oou it 10-6
Boulder Fields and Individual Boulders on Backscatter over Hill-shaded

Bathymetry Data along the BL England Offshore Export Cable Route Corridor

and the Oyster Creek Offshore and Inshore Export Cable Route Corridors ................. 10-7
Seagrass Coverage Map of the Barnegat Bay survey Area, 2019 Survey.................... 10-8
Seagrass Coverage Map of the Great Egg Harbor Survey Area, 2019 Survey ............ 10-9
SAV Percent Cover Estimates at East Side of Island Beach State Park Landing,

2019 and 2020 (Phase 1 and Phase 2) SUIVEYS ........cocueiieiiiiiieiiiieee i 10-10
SAV Percent Cover Estimates at Holtec Property Landing, 2019 and 2020

(Phase 1 and Phase 2) SUINVEYS ........uuuiiiieeiiiiiiiiieiee e e e e s sttt e e e e e e st e e e e e e e e snnraaaeeeeas 10-11
SAV Percent Cover Estimates at Bay Parkway Landing, 2019 and 2020

(Phase 1 and PhaSe 2) SUIVEYS .....ccoiuiiiiiiiiieeiiiiee ettt e e 10-12
SAV Percent Cover Estimates at Lighthouse Drive Landing, 2019 and 2020

(Phase 1 and Phase 2) SUINVEYS ........uuuiiiieeei ittt e e e e sttt e e e e e e e sstabre e e e e e e e snnraaneeee s 10-13
SAV Presence and Sample Points Collected in the Area of the Prior Channel

Option of the Oyster Creek IECRC ..........oviiiiiiiiiiiieee et 10-13
SAV Observed Along the Video Transects at the Farm (July 2022) ...........cccveeevnnen. 10-14
SAV Observed Along the Video Transects at Bay Parkway (July 2022)..................... 10-15
Estimated SAV Habitat Acreage (including observations of both patchy and

complete SAV coverage in video data) at Bay Parkway (July 2022).............ccccvveeee... 10-15
SAV Observed Along Video Transects at Lighthouse Drive (July 2022)..................... 10-16
Estimated SAV Habitat Acreage (including observations of both patchy and

complete SAV coverage in video data) at Lighthouse Drive (July 2022)..................... 10-16
SAV Observed Along Video Transects at IBSP (July 2022).........ccceeeiiiieeeiiineeeninnn. 10-17

Vi



Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

Figure 10.2-17

Figure 10.2-18

Figure 10.2-19

Figure 10.2-20

Figure 10.2-21

Figure 10.2-22

Estimated SAV Habitat Acreage (including observations of both patchy and

complete SAV coverage in the video data) at IBSP (July 2022) ..........cccceevviineeennns

SAV Survey of Barnegat Bay, NJDEP 1979 Showing Proposed Oyster Creek

IECRC and Cable ROULE OPLIONS ....cceeeeeiiiiiiiieieee e sttt e e e e sirarre e e e e s snnrrane e e e

SAV Survey of Barnegat Bay, NJDEP 1985 Showing Proposed Oyster Creek

IECRC and Cable ROULE OPLIONS .......uveieiiiiiieiiiiee ettt

SAV Survey of Barnegat Bay, Rutgers 2003 Showing Proposed Oyster Creek

IECRC and Cable ROULE OPLIONS ....ccoeiiiiiiiiiiiiiee ettt

SAV Survey of Barnegat Bay, Rutgers 2009 Showing Proposed Oyster Creek

IECRC and Cable ROULE OPLIONS .......vviieiiiiiie ittt

SAV Survey of Barnegat Bay, Ocean Wind 2019 Showing Proposed Oyster

Creek IECRC and Cable RoUte OPLiONS.........couiuiiiiiiieeeie e

Vii



Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment
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°C degrees Celsius

°F degrees Fahrenheit

ALARP As Low As Reasonably Practicable
APM applicant-proposed measure

aRPD apparent redox potential discontinuity
BOEM Bureau of Ocean Energy Management
BRUV baited remote underwater video

CFE controlled-flow excavation

CFR Code of Federal Regulations
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FIV fishing vessel

FLIDAR Floating Light Detecting and Ranging
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Abbreviation
mm
MSFCMA
mV/m
NEFMC
NJAC
NJDEP
nm

NMFS
NOAA
NWI

O&M
Ocean Wind
OCSs
OECRC
0SS
PAM

ppt
Project
Proposed Action
PSU

RV
RARMS
ROV
SAV
SPI/PV
SPL
SPLrums
TJB

TSS

TTS
USACE
uscC
UXO
WFA
WTG

Definition

millimeters

Magnuson-Stevens Fishery Conservation and Management Act
millivolts per meter

New England Fishery Management Council

New Jersey Administrative Code

New Jersey Department of Environmental Protection
nautical miles

National Marine Fisheries Service

National Oceanic and Atmospheric Administration
National Wetlands Inventory

operations and maintenance

Ocean Wind, LLC, an affiliate of @rsted Wind Power North America LLC
Outer Continental Shelf

Offshore Export Cable Route Corridor

offshore substation

passive acoustic monitoring

parts per thousand

Ocean Wind Offshore Wind Farm; also Proposed Action
Ocean Wind Offshore Wind Farm; also Project
practical salinity units

research vessel

Risk Assessment with Risk Mitigation Strategy
remotely operated vehicle

submerged aquatic vegetation

sediment profile imaging/plan view

sound pressure level

root-mean-square sound pressure level

transition junction bay

total suspended sediment

temporary threshold shift

U.S. Army Corps of Engineers

United States Code

unexploded ordinance

Wind Farm Area

wind turbine generator
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1. Introduction

The Energy Policy Act of 2005, Public Law No. 188, added Section 8(p)(1)(C) to the Outer

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

This essential fish habitdEFH) assessmelttas been prepared pursuant to the Magn&temens Fishery
Conservation and Management Act (M3WA), as amended by the Sustainable Fisheries Act of 2007
(16 USC 18011884 to evaluate theotential effect®f theOcean Wind Offshore Wind Farm (Project
Proposed Actiondescribed hereion EFH and EFH species under the jurisdiction of the National Marine
Fisheries Service (NMFSThe MSFCMA requires afederalagencyto consult withNMFS on activitiesit
authorizes, fundor undertakethat may adversely affeBt-H andEFH species

EFH i s defined as NAthose waters and substrate nec:
growth to matur it MMFSfurthér clasittdtheAernts 8s8azigted Ovijh EFH (50 CFR
600.05600.930 and 600.910) by the following definitions:

1 Watersi Aquatic areas and their associated physical, chemical, and biological properties that are used
by fish and, where appropriate, may include aquages historically used by fish;

1 Substraté Sediments, hard bottoms, structures underlying the waters, and associated biological
communities;

T Necessarty The habitat required to support a sustainat
contribution to a he#ly ecosystem; and

1 Adverse effect¥ may include direct or indirect physical, chemical, or biological alterations of the
waters or substrate, as well as the loss of and/or injury to benthic organisms, prey species, their
habitat, and other ecosystem comgats. Adverse effects may be sifgecific or habitatvide
impacts, including individual, cumulative, or synergistic consequences of actions.

BOEM completed an environmental assessraadtEFH consultatioon the issuance of leases for wind
resource data collection on the OCS offshore within the New Jersey, Delaware, Maryland, and Virginia
Wind Energy Area@ 2012 and on associated site characterization and site assessment activities that
could occur on those lease areas, including the LA&sasefor the Project. Thed JerseyWind Energy
Areacomprises 43 whole and 26 partial lease bloEkgufe1-1). A site assessment plaras submitted

by Ocean Wind.LC for site assessment studies of the Lease B&&M transmitted its determinations
regarding impacts to essential fish habitat to the NMFS on October 17,@00ctober 19, 2017,

NMFS concurred with BOEM that activities proposed inghe assessmeplanwere within the scope

of the effects considered in the EFH consultation for the 2@ d&mentalAssessmenGiven that no
sensitive habitats wewdfected and theProjed effectswereshortterm and localized, impacts to EFH
wereexpected to be minimals a result, NMFS did not provide aagditionalEFH conservation
recommendationfor thesite assessment plaand nonevererequired

Ocean Wind, LLC, an affiliate of @rsted Wind PawNorth America LLC, (Ocean Wind) submitted the
Construction and Opeian Plan COB) for the Projectincluding the Wind Farm Area (WFADffshore
Export Cable Route Corridor (OECRC), and Inshore Export Cable Rmutelor IECRC), to BOEM
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for review aml approval. The most recent submittal is dalegle2022 and is consistent with the
requirements of 30 CFR 585.620 to 585.638. COP submittal occurs after BOEM grants a lease for the
Project and Ocean Wind completes all studies and surveys defined isitthagsessment plan. This EFH
assessment relies on the most current information available for the Project.

BOEM has responsibility as the lead federal agency to initiate an EFH consultation in compliance with
the MSFCMA prior toapproval approvalwith conditions, or disapproval gie COP for the Project. This
report describes the Project and presents an assessment of the potential for the proposed construction,
operation and maintenance, awhceptuatiecommissioning of the Project to adversdfga EFH and
managed species.

BOEM is consulting on the proposed COP forBmeject as well as other permits and approvals from
other agencies that are associated with the approval of the COP. BOEM is the lead federal agency for
purposes of the EFH ceultation Otherco-action agencies include the Bureau of Safety and
Environmental Enforcemerand thelU.S. Army Corps of Engineers (USACBhe USACE will adopt

this EFH assessment fionpactsresulting from the Proposed Action that are relevant to USACE
permitting actions unde3ection 10 of the Rivers and Harbors Act of 1899 (33 USI03 andSection

404 of the Clean Water Act (33 USC § 1344),

This EFH assessment provides a comprehensive description of the Proposed Action, defines the Project
Area, desribes EFH and EFH species potentiaffectedby the Proposed Action, and provides an

analysis and determination of how the Proposed Action may affect EFH and EFH species. The activities
being considered include approving the COP for the constructieratign, maintenance, asdnceptual
decommissioning of the proposed Project, which is an offshore wind energy facility on the OCS offshore
of New JerseyA separate EFH consultation will be conducted for Project decommissioning.
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2. Description of the Proposed Action

BOEM isevaluating the potential environmental effects of approval of the COP for the Project by Ocean
Wind. The Proposed Action would allow Ocean Windttmstruct, operate, maintain, and eventually
decommission a wind energy facility approximately 1,100 megawatcale on the OCS offshore New
Jersey (Ocean Wind 204). The Project would include up to 98nd turbine generatsfWTGs), up to

three offshore substations (OSSs), irgamy cables linking the individual wind turbines and OSS,

offshore export cablmutes, onshore cable landfall sites, onshore cable routes, and two onshore
substation locationg.he onshore substatievould connect tadhe existing electrical grid in New Jersey at

BL England and Oyster CreeRonstruction of an onshore operations arantenance (O&M) facility is
considered a separate action and is undergoing permitting through the USACE, Philadelphia District.

2.1 Project Area

The proposed Project area is located in and off of the southern tip of New1feradgs (13 nautical

miles [M], 24.1 kilometers [ki}) southeast of Atlantic City, New Jerse&yithin BOEM Renewable
EnergyLease Area OG& 0498 (Lease AregFigure2-1). The Project area comprises thé-A,

OECRC, and IECRC, which would be constructeddaan habitats ithe New JerseyWind Energy Area

on the Atlantic Ocean OCS offshore of New Jerselja@nt state waters, atidlal wetlands and coastal
inshore habitats ddarnegat Bay and Great Egg Harbor Baganthern New Jerseyhe proposed

offshore Project elements would be located on the OCS, as defined in the Outer Continental Shelf Lands
Act, with the exception of a portion of the export cables within state wdigysré2-1).
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2.2 Construction and Installation

The Proposed Action woultethe construction and installation wp to 98 WTGs and their foundations,

up to three OSSs and th&undations scour protection for foundations, irk@mray and substation
interconnection cables, and offshore export cables (these elements collectively compose the Offshore
Project area)Discussion of all proposed alternative layouts are included in Secti@s&lt2rnative

Project designs that could avoid or minimize impacts

The Project would involve temporary construction laydown areapautslutilized by construction
vesselshowever, the primary ports that are expected to be used during constructiondegenident
utility and are not solely dedicated to the ProjBcbject specific construction is not anticipated at @iny
these locationsThe O&M facility would be locatedbe in Atlantic City, New Jersey and serve multiple
drstedwind Power North AmericaLC, projects in thevid-Atlantic, and isnot considered part of the
Project action

Construction and installation activities required for the Project are discusasiSection.Dredging

activitieswould be required for th€roject andarediscussed in Section 2.2.2.2 Seabed Preparation,

5.1.2.3 Trenching/Cable InstallaticemdSection 5.2.2.4 Clam Surveydaterialfrom theOcean Wind 1

dredging of thdederal channeh Barnegat Bayvould be transferred to an upland disposal facilityavia

pipeline system, barge, or scow and disposed obnformance wittU.S. Environmental Protection
Agencyguidelines, USACE Guidelinddew Jersey Administrative CodJAC) 7:7 Appendix G for the
Management and Regul ation of Dredging Activities
and applicable State Surface Water Quality Standards a& MBB and permit conditiondewatering

methodswvould be determined after contractor and equipment selection is complete.

The Proj ect dvsuldadsudeoffshor¢g©OBRARC)enshoreg(IECRC) and onshore segments
Figure2-1. The OECRC would be located in federal watersa@msists of twdDECRG proposed by
Ocean Wind in the COP: Oyster Creek and BL England (Ocean Wirgh)202e IECRC would be
locatedwithin Barnegat BayNew Jersey state territorial watgrgpon entering Barnegat Béyom

Island Beach State ParthelECRCroute wouldcross Barnegat Bay southwest to mégeedfall in either
Lacey or Ocean Townshifntering and exiting the bay woubd accomplished witbpen cut trenching

or horizontal directional drillingHDD). Dredging may be required in shallow areas in Barnegat Bay to
facilitate vessel acce$sr cable installationUp to three offshore export cables would be buried under the
seabed floor within th®yster CreelOECRC/IECRCand BL England OECRC to connect the proposed
wind energy facility to the onshore electrical gtigh to two cables in the Oyster Creek roated one

cable in the BL England routlstalling the cablewould be bysimultaneous kand burial
(plow/jetting/cutting) or surface lay and burial by a cable burial vessel (jetting/cutting/control flow
excavation). The export cables have a target burial depth of 4 to 6 feet (1.2 to 1.8 meters) below the stable
seabedEach offshore expodable would consist of thremore 275V alternating current cableSite
preparation activitie§.e., boulderrelocation sandwave clearance, andexplodedrdinancd UXO]
mitigation) for cable laying are discussed in Section22 Trenching andable hstallation

methodologies fothe OECRC and IECRC are discussed in Se@iarR.3.Installation of cable

protection, as required, is discussed in Section 2.2.2.4.

There are two proposed onshore routes, which would terminate at the Oyster CrBekeanyliand

substation sites. The Oyster CréBKCRCwould make landfall on the mainland and thlea onshore

cable segment woulkeixtend to an existing interconnection point at the Oyster Creek substation in Lacey
Township, Ocean County, New Jersey. TheBigland cable landfall would be located in Ocean City,

New Jerseyand the onshore cable segment would extend from the landfall connection across Great Egg
Harbor Bay to an interconnection at the BL England substatibipper Township, Cape May County,

New Jersey.
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TheProjectaction includes two major components, the turbines andxpert cabls. These components
are differentiated in thBroject description and effects analysis where appropriate to clarify the potential
impacts of the action on EFRreliminary layouts available; howeverhe final design of these
components isurrently in developmerand is being evaluated as part of Bresironmental Impact
StatementEIS). Table2-1 outlines thedetails for each project component and aptionsbeing

considered fothe design, constructioand installation othat componein
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disturbance

Table 2-1 Summary of Ocean Wind 1 WFA, OECRC, and IECRC Construction and O&M Effect Mechanisms by Project Component
el —— Effec_t Measurement Parameter Component Effect Measurement Options (if applicable
Component Element Mechanism
WFA Turbine Installation WTG size - 37 ft (11 m) -
construction | selection/ disturbance area | Number of turbines . Up to 98 .
spacin ;
P g Rotor hub height above mean - 512 ft (156 m) -
lower low water
Spacing - 1.15 linear miles by 0.92 linear miles (1.85 km by -
1.48 km, 1 nautical mile [nm] by 0.8 nm)
Array area - 68,450 acres (27,700.73 hectares) -
Foundation Habitat Number of piles 37-foot (11-meter) Up to 98 (1 per WTG) -
installation alteration, WTG monopiles;
physical 0SS Upto 3 Monopiles, 3 per OSS =9

Jacketed pile, 16 per OSS, total = 48

Footprint area total (with scour
protection)

37-foot (11-meter)
monopile

0.60 acres (0.24 hectares) per monopile

Installation method

37-foot (11-meter
monopile)

5,000 kJ impact hammer
normal: 50 strikes/minute
4 hours total per foundation

Jacketed pile

2,500-kJ hammer, 4 hrs per foundation

Underwater noise (approximate) All 250 dBpeak re: 1 pPa2/Hz/m @ 10 meters, 30-60 Hz | -
frequency band
Inter-array cable | Physical Total length All 190 linear miles (305.77 km, 165.10 nm)? -
construction disturbance, Installation method All Cable trenching/burial -
turbidity, 4- to 6-feet (1.2- to 1.8-meter) depth
entrainment X
Short-term disturbance All 1,410.67 acres (570.88 hectares)? -
Long-term habitat conversion All 24 acres (9.71 hectares)® -
(exposed cable protection)
Construction Physical Number of vessels All Up to 61 simultaneous wind turbine vessels during | -
vessels disturbance, turbine foundation installation
noise Up to 38 simultaneous wind turbine vessels during
structure installation
Up to 17 vessels for each substation installation
Up to 18 simultaneous vessels during array cable
installation
Vessel noise All SPL 150 to 180 dB re 1 ¢-
positioned vessels (BOEM 2014), SPL 177 to 188
dB re 1 e€Pa for | arge s
et al. 2012), duration of construction
WFA - Operational Transmission voltage - 170 kV maximum voltage -
operation electromagnetic | \jagnetic field Al Buried cable at seabed, 0.2 milligauss (mG) at 515 | -
field (EMF) Ampere (A)
(Inglar;array Exposed cable at seabed, 12.2 mG at 515 A
cable

! Maximum estimated total length of intarray cable§Ocean Wind 202a).
2 Interarray cablénstallation and seabed preparatamiculated usingra82.02foot (25-mete)) width (Inspire 20232).

3 Interarray cablegrotectioncalculatedusing a9.81-foot (2.99-mete)) total width (Inspire 2023).
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el —— Effec_t Measurement Parameter Component Effect Measurement Options (if applicable
Component Element Mechanism
OECRC and | Export cable Installation Total length Oyster Creek route OSS Ato IBSP (1 cable) (55.5 linear miles [89.32
IECRC construction disturbance area (OECRC) km, 48.23 nm])

OSS B to IBSP (1 cable) (56.4 linear miles [90.77
km, 49.01 nm])

Substation interconnector cable (2 cables) (19
linear miles [30.58 km, 16.51 nm])

Oyster Creek route
(IECRC)

See effect measurement by option.

The Farm/Holtec to Base Case (2 cables) (11.40 linear miles
[18.35 km, 9.91 nm])

The Farm/Holtec to Prior Channel (2 cables) (11.64 linear miles
[18.74 km, 10.12 nm])

Bay Parkway One Shot to Base Case (1 cable) (5.82 linear miles
[9.36 km, 5.05 nm])

Bay Parkway One Shot to Prior Channel (1 cable) (5.93 linear
miles [9.55 km, 5.16 nm])

Bay Parkway to Base Case (2 cables) (12.23 linear miles [19.69
km, 10.63 nm])

Bay Parkway to Prior Channel (2 cables) (12.46 linear miles [20.05
km, 10.83 nm])

Nautilus Road to Base Case (1 cable) (6.42 linear miles [10.33
km, 5.58 nm])

Nautilus Road to Prior Channel (1 cable) (6.54 linear miles [10.52
km, 5.68 nm])

Lighthouse Drive to Base Case (1 cable) (6.46 linear miles [10.39
km, 5.72 nm])

Lighthouse Drive to Prior Channel (1 cable) (6.58 linear miles
[10.59 km, 5.72 nm])

Marina to Base Case (2 cables) (13.17 linear miles [21.20 km,
11.45 nm])

Marina to Prior Channel (2 cables) (13.41 linear miles [21.58 km,
11.65 nm])

BL England route

See effect measurement by option.

0SS C to 5" Street (1 cable) (18.15 linear miles [29.21 km, 15.77

(OECRC) nmj)
0SS C to 13™ Street (1 cable) (18.71 linear miles [30.11 km, 16.26
nmj)
0SS C to 35™ Street (1 cable) (20.48 linear miles [32.96 km, 17.80
nmj)

Installation method All Cable trenching/burial, 4- to 6-foot (1.2- to 1.8-

meter) target depth
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el —— Effec_t Measurement Parameter Component Effect Measurement Options (if applicable
Component Element Mechanism

Short-term disturbance area (cable | Oyster Creek route 1,115.53 acres (451.44 hectares) -

installation, seafloor preparation, (OECRC)

and anchoring) Oyster Creek route See effect measurement by option. . The Farm/Holtec to Base Case (2 cables) (113.06 acres [45.75
(IECRC) hectares])

1 The Farm/Holtec to Prior Channel (2 cables) (101.11 acres [40.92
hectares])

1 Bay Parkway One Shot to Base Case (1 cable) (57.45 acres
[23.25 hectares])

1 Bay Parkway One Shot to Prior Channel (1 cable) (51.60 acres
[20.88 hectares])

1 Bay Parkway to Base Case (2 cables) (120.75 acres [48.87

hectares])

1 Bay Parkway to Prior Channel (2 cables) (108.80 acres [44.03
hectares])

1 Nautilus Road to Base Case (1 cable) (63.44 acres [25.67
hectares])

1 Nautilus Road to Prior Channel (1 cable) (57.59 acres [23.3
hectares])

9 Lighthouse Drive to Base Case (1 cable) (63.82 acres [25.83
hectares])

91 Lighthouse Drive to Prior Channel (1 cable) (58.29 acres [23.59
hectares])

Marina to Base Case (2 cables) (130.18 acres [52.68 hectares])
Marina to Prior Channel (2 cables) (118.23 acres [47.85 hectares])

1
1
BL England route See effect measurement by option. 1 OSS C to 5" Street (1 cable) (178.82 acres [72.37 hectares])
1
1

(OECRC) OSS C to 13" Street (1 cable) (183.53 acres [74.27 hectares])
OSS C to 35™ Street (1 cable) (200.36 acres [81.08 hectares])
Area exposed to sedimentation > All Up to 328 feet (100 meters) from cable trench -
4mm
Long-term habitat alteration Oyster Creek route 133.46 acres (54.01 hectares) of potential impact -
(OECRC) anticipated from cable protection
Oyster Creek route See effect measurement by option for potential The Farm/Holtec to Base Case (2 cables) (13.51 acres [5.47
(IECRC) impact anticipated from cable protection hectares])
The Farm/Holtec to Prior Channel (2 cables) (12.11 acres [4.90
hectares])
Bay Parkway One Shot to Base Case (1 cable) (6.87 acres [2.78
hectares])
Bay Parkway One Shot to Prior Channel (1 cable) (6.14 acres [2.48
hectares])

Bay Parkway to Base Case (2 cables) (14.44 acres [5.84 hectares])
Bay Parkway to Prior Channel (2 cables) (13.05 acres [5.28 hectares])
Nautilus Road to Base Case (1 cable) (7.59 acres [3.07 hectares])
Nautilus Road to Prior Channel (1 cable) (6.85 acres [2.77 hectares])
Lighthouse Drive to Base Case (1 cable) (7.63 acres [3.09 hectares])
Lighthouse Drive to Prior Channel (1 cable) (6.97 acres [2.82
hectares])

Marina to Base Case (2 cables) (15.57 acres [6.3 hectares])

Marina to Prior Channel (2 cables) (14.17 acres [5.73 hectares])
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Project
Component

Design
Element

Effect
Mechanism

Measurement Parameter

Component

Effect Measurement

Options (if applicable

BL England route
(OECRC)

See effect measurement by option for potential
impact anticipated from cable protection

0SS C to 5" Street (1 cable) (21.38 acres [8.65 hectares])
0SS C to 13™ Street (1 cable) (21.95 acres [8.88 hectares])
OSS C to 35™ Street (1 cable) (23.96 acres [9.70 hectares])

Federal channel
dredging

Short-term disturbance area

Oyster Creek route
(IECRC)

3.7 acres (1.50 hectares)

Hydraulic cutterhead dredge
Closed-clamshell dredge

Vessel traffic

Number of vessels

All

26 vessels

Vessel noise

All

SPL150t0180dBr e 1 ePa for dy
positioned vessels (BOEM 2014), SPL 177 to 188
dB re 1 e€Pa for | arge s
et al. 2012), duration of construction

Sea-to-shore Cofferdam Cofferdam footprint Oyster Creek route 27.76 acre (11.23 hectares) of short-term -
transition installation/ (OECRC) disturbance for the Oyster Creek route at the IBSP
construction removal or sheet transition
piling for Oyster Creek route See effect measurement by option for short-term The Farm/Holtec to Base Case (2 cables) (25.80 acres [10.44
tehmporary (IECRC) disturbance for the Oyster Creek route at the IBSP | hectares))
shoring transition Bay Parkway One Shot to Base Case (1 cable) (49.04 acres [19.84
hectares])
Bay Parkway One Shot to Prior Channel (1 cable) (23.23 acres [9.4
hectares])
Bay Parkway to Base Case (2 cables) (52.86 acres [21.39 hectares])
Bay Parkway to Prior Channel (2 cables) (27.06 acres [10.95
hectares])
Nautilus Road to Base Case (1 cable) (49.03 acres [19.84 hectares])
Nautilus Road to Prior Channel (1 cable) (23.23 acres [9.4 hectares])
Lighthouse Drive to Base Case (1 cable) (49.03 acres [19.84
hectares])
Lighthouse Drive to Prior Channel (1 cable) (23.22 acres [9.4
hectares])
Marina to Base Case (2 cables) (54.36 acres [22.0 hectares])
Marina to Prior Channel (2 cables) (28.56 acres [11.56 hectares])
BL England route See effect measurement by option for short-term 0SS C to 5" Street (1 cable) (23.20 acres [9.39 hectares])
(OECRC) disturbance for the BL England route OSS C to 13" Street (1 cable) (23.20 acres [9.39 hectares])
0SS C to 35™ Street (1 cable) (23.20 acres [9.39 hectares])
Onshore Cable Installation Tidal Wetlands Short-term Oyster Creek 7.35 acres (NWI Estuarine and Marine Wetland) -
Corridor 2|sturbance Disturbance BL England 0.49 acres (NWI Estuarine and Marine Wetland) -
rea
Tidal Wetlands Permanent Habitat | Oyster Creek 0 acres -
Alteration BL England 0 acres -
Operation and Operational Transmission voltage - 275 kV maximum voltage -
maintenance EMF EMF generation All Buried cable at seabed, 10 mG at 1,032 A -

Exposed cable at seabed, 137 mG at 1,032 A
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Onshore export cables would be buried and housed within a single duct bank buried along the onshore
export cable route. The duct bank would include six conduits for the pabkss, two conduits for fiber
optic communications cables, and two conduits for ground continuity conddosigdlation of onshore
export cable would require up to a-ft- (15-meter) wide construction corridor and up to afdt-
(9-meter) wide permanent easement for the Oyster Creek and BL England cable corridors, excluding
landfall locations and cable splice locations.

The Proposed Action would include the construction and installation of both onshore and offshore
facilities. For the purposesf this EFH assessmendlistinct areas of the proposed Project include the

WFA, OECRC IECRC, and onshore cable routecluding the waters of the Atlantic Ocean, Barnegat

Bay and Great Egg Harbor Bagnd vegetated wetlandSomponents included in theseas are the

WTGs (including foundations and scour protection), OSSs (including foundations and scour protection),
inter-array cables (including scour protection), OSS cables, offshore export cables (including scour
protection), cable landing sitegnd onbore export cable€onstruction and installation would begin in

2023 and be completed 2925 Ocean Wind anticipates beginning lamaksed construction before the
offshore components. AspproximateProject schedule ishownin Table2-2.

Table 2-2 Project Schedule

Event Schedule

Onshore Export Cables and Onshore Substations Q3 of 2023 to Q1 of 2025
Landfall Cable Installation Q4 of 2023 to Q4 of 2024
Offshore Export Cable Installation Q2 of 2024 to Q4 of 2024
Offshore Foundations (WTG and Offshore Substation) Q2 of 2024 to Q4 of 2024
Inter-array Cable Installation Q3 of 2024 to Q2 of 2025
WTG and Offshore Substation Installation and Commissioning Q3 of 2024 to Q4 of 2025
Q4 of 2023

= |=Aa|=Aa | =A== =

Federal Channel Dredging
WTG = wind turbine generator

2.2.1 Installation of WTG/OSS Structures and Foundations

Proposed offshore Projeobmponents include WTGs and their foundations, €88 their foundations,
scour protection for foundations, interray cables, and offshore export cables (these elements
collectively compose the Offshore Project area). The proposed offshore Projecitelaraeon the OS

as defined inthe Outer Continental Shelf Lands Awiith the exception of a portion of the export cables
within state watersHigure2-1).

Oceanwind proposes the installation of up to 98 WTGs extending up to 906 feet (276 meters) above
mean lower low wateMLLW ). Turbines are oriented in a southeasithwest direction within the
68,450acre (277%quare kilometerkm?) WFA with 10 open corridors in between of varying width.
Corridor width between turbines (southwaestrtheast orientation) varies depending on location within
the array from 1.15 to 31 miles (1 to 113 nm, 1.9 to 21 km between WTGsSoutheashorthwest

spacing between the turbines is 0.9 miles (0.8 nm) throughoWfi#e Ocean Wind would mount the
WTGs on monopile foundationshe WTG foundations would have a maximum seabed penetration of
164 feet (50 metersThe tapered monopiles for WTG foundatiansuld be 11 meters3y feet) in

diameter at the seabed and 8 meteéddet) in diameter at the sea surface (Ocean Win@&)02

however since publication of the COPyoject development has carried forward a monopile with a
maximum outer diameter of 11aters(37 fed; Ocean Wind 202c). A monopile foundation typically
consists of a single steel tubular section, consisting tibesoof rolled steel plate welded together. A
transition piece is fitted over the monopile and secured via bolts or grous. @88 be placed on either
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monopile or piled jacket foundations. Piled jacket foundations are formed of a steel lattice tonstruc
composed of tubular steel members and welded joints, and secured to the seabed by hollow steel pin piles
attached to each of the jacket feet. Where required, scour protection would be placed around foundations
to stabilize the seabed near the fouitet as well as the foundations themselves. Each WTG would
containup t01,585 gallons (6,000 liters) of transformer oil and 146 gallons (553 liters) of general oil (for
hydraulics and gearboxes)se of other chemicaisould includedieselfuel (793 gallons)
coolants/refrigerant&05 gallons)greasg187 gallons)and sulfur hexafluoridé243pound3. OSS$

would hold up to 79,252 gallons of transformer oil &&J834 gallons of diesélel, 4,950poundsof

sulfur hexafluoride and 317 gallons bydraulic oil.

2211 Vessel Activity

The construction and installation phase of the proposed Project would make use of both construction and
support vessels to complete tasks in the WFA. During installation of array and substation interconnection
cables, Ocean Winanticipates a maximum of 20 vessels operating during a typical workday in the WFA.
Many vesselsvould remain in the WFA and along the export cable route for days to weeks at a time,
potentially only making infrequent trips to port for bunkering and piorisg as neededonstruction

vessels would travel between the WFA and the following ports that are expected to be used during
construction: Atlantic City, New Jerseg a construction managemeéase; Paulsboro New Jersey or

from Europe directly for fouttation fabrication and load out; Norfolk, Virginia or Hope Creek New

Jersey for WTG prassembly and load out; and Port Elizabeth, New Jersey or Charleston, South
Carolina, or directly from Europe for cable stagi@gnstruction activitiegvould result inincreased

vessel trafficGlobal industry practices, such as temporary laydown areas and construction safety zones,
would be followedduring construction within the WFA.

Ocean Wind would install foundations and WTGs using up to twoyaalessels, as well as necessary
support vessels and barges. Where installation vessels are not used to transport the turbines to the
installation site, dedicated transport, feeder barges, otjpskvould be used for transpdrt.addition,

support vesselsay be used including crew boats, hotel vessels, tugs, and other miscellaneous support
vessels if needed (e.g., security vessels). Where turbine installation and commissioning are occurring in
the same area, up to eight vessels may be working simultapé@ods® square miles (4.9 Kin(Ocean

Wind 2024).

Each substation is expected to require two primary installation vessels. Primary vessels may include self
propelled jackup vessels, jackip barges (towed by tugs), sheerleg barges (estiiEpropelled or towed

by tugs), or heawift vessels. Up to 12 support vessels may be required, including up to six tugboats, one
dedicated leveling/dredging vessel, up to two crew boats, and up to two guard boats. In addition, transport
vessels may beequired. Alternatively, foundations and topsides could be transported on the installation
vessel (Ocean Wind 2@3).

Impacts during constructiccouldinclude the following:

1 Althoughthe WFA iswithin low vessel traffic areas, some vessels may needetoralites when
navigating near construction zones within WFA.

1 Constructionwould require vessel traffic to coastal areas, corridors between land and WFA and
within WFA.

91 During construction, vessels would require anchoring and spudding which could iraptt b
environmentsThe Benthic Monitoring Plan, as discussed in Section 2.5.3, was developed in
accordance with guidelines outlined by BOEM (2013) and identifies sensitive habitatbpttard
habitat, and soft sedimenf3uring construction, anchoringithin sensitive habitats would be
avoided or minimized to prevent significant impaets discussed in Section 6
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2212 Pile Driving

Each WTG would require one monopile and each OSS would require 3 monopiles or 16 vertical pin piles
(vertical pin pileinstallaion methoddiscussed belowpile drivingof monopileswould usean IHG4000

or IHC S2500 kilojoule (kJ) hammer until the target embedment depth is met. The tapered monopiles for
WTG foundations would be 11 meteBY feet) in diameter at theeabed and 8 meters (26 feet) in

diameter at the sea surface (Ocean Wind2@0Mstallation ofmonailes is expected to take up to 4

hours per pile, and a maximumtefo piles may be installed per day. Pile driving operations would occur
during the daythe but could extend to nighttime hours if pile driving was started during dayAfjét.

the seabed has been prepared for foundations, Ocean Wind would begin pile driving until the target
embedment depth is met. Installation of monopile and piled jacket&tions are similar, although piled
jacket foundations would require more seabed preparation for each of the jacket feet.

OSS are generally installed in two phases: fitee foundation substructure would be installed in a
similar method to that degbed above, then the topside structure would be installed on the foundation
structure. Ocean Wind would construct up to three Q8 8ollect the electricity generated by the

offshore turbines. OSSvould consist of a topside structure with one or mockslen either a monopile

or piled jacket foundationhree additional monopiles the same size as the WTG monapilagacket
foundation composed of 16 2 4deterdiameter vertical pin piles (48 total for ttteeeOSSs) could be
installedfor OSS foundtions Installation ofOSS monopiles would be consistent with the WTG
monopiles described abowviacket foundatiomin piles would be installed using 8&HC S-2500 kJ

hammer, or similar. A maximum of three pin piles would be installed per day and it is expected that pin
pileswould takeup to4 hours eaclo install The installation o#ll pin piles would take up to six days.

The finalOSSfoundationwil | be selected and associated design specifications will be determined by the
final engineering design process, informed by factors including seabed conditions, wave and tidal
conditions, Project economics, and procurement approach. Detailed informati@foandation

selected will be included in the facility design report/fabrication and installation report, to be reviewed by
the Certified Verification Agentand submitted to BOEM prior to construction

OSSs help stabilize and maximize the voltage of p@eeerated offshore, reduce potential electrical
losses, and transmit energy to shdmeay cables would transfer electrical energy generated by the
WTGs to the OSS. OSSvould include stequp transformers and other electrical equipment needed to
connecthe 66kilovolt (kV) inter-array cables to the 2%/ or 220kV offshore export cables.
Substations would be connected to one another via substation interconnector cables. Up to two
interconnector cables with a maximum voltage of 275 kV wouldused beneath the seabed floor.

Pile installation for WTG and OSiBundationswvould occur intermittently from May through December
depending on protected spediese-of-year restrictionsweather and other potential delays and logistical
constraintsand is anticipated to be completed within a grear period. Pile installation for WTGs and
OSSswould not occur from Januarthrough April30to avoid disturbance to North Atlantic right
whales. Pile installatiowould occur intermittently during the dgilwork periodswith durations of

minutes to hours at a time. It is anticipated that monopile installatohd occurwithin a52- to 116day
period dependent upoefficiency of foundation installation

2.2.1.3 Seabed Preparation/Boulder Relocation
Seabed prepationand boulder relocation activities atiscussed irSection2.2.2.2
2214 Installation of Scour Protection

Scour protection is used to protect the offshore foundations from erosion of the $gbhbezirequired,
scour protection would be placed around foundations to stabilize the seabed near the foundations, as well
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as the foundations themselvésie scour protection would be a maximum of 8.2 feet (2.5 meters) in
height, would extend away from th@undation as far ag3.5 feet 2.4 meters), and would have a
volume of7,764cubic yards (6,619 cubic meters) per monopile.

Several types of scour protectifor monopilesexist, including rock placement, mattress protection, sand
bags, and stone bggsck placement is the most frequently used solumour protection for may be
placed preand/or posinstallation of the foundations. Methods of installation may include side stone
dumping, fall pipe, or crane placementdR placement scour protectiamy comprise a rock armor

layer resting on a filter layer. The filter layer can either be installed before the foundation is installed
(preinstalled or afterward (posinstalled). Alternatively, by using heavier rock material with a wider
gradation, it igpossible to avoid using a filter layer and e postinstall a single layer of scour
protection. The need for and amount of scour protection requivattl vary for the different foundation
types being considered and based on the local site conditions.

2.2.2 Inter -Array and Offshore/ Inshore Cable Installation

The Project includes twWOECRCs Oyster Creek and BL Englankhstallation of the approximately 618
km (384 mie9) of in-water transmission cables would be installed in two phases: a simultaneous lay and
bury phase at a speedX® miles(3 km) per day (125 raters pehour [410 fed perhour]) and a postay
burial phase at a speed of 9.6 km (®iG9) per day (400 mters pehour [1,312 £d perhour]), weather
depending. The simultaneous lay dnay phase speed is less than the4msburial speed due to the
requirement for the vessel to stop and perform anchor resets. Total installatiomedéircables is
anticipated to occur over 386 dayp to two offshore export cables would buried nder the seabed
within the Oyster Creek OECRIG make landfall and deliver electrical power to the Oyster Creek
substation. Th®ECRCto Oyster Creek would begin within tNeéFA and proceed northwest to the
Atlantic Ocean side of Island Beach State Reith a maximum total length of 148iles(230 km). It is
anticipated that approximately 0néles (1.3 km) of cablevould be installed per day over a total of 179
days for the Oyster Creek offshore export cableelECRCto Oyster Creek wouldxit west intothe bay
side of Island Beach State Pdméfore entering Barnegat Bay. Upon entering Barnegat Bay, the export
cable route would run west within a previously dredged chaAngtcond route corridor option would
extend directly across Island Beach State F2aokh options wouldtross Barnegat Bay southwest to
make landfall near Oyster Creek in either Lacey or Ocean TowrBh@offshore export cable woube
buried under the seabudthin the BL England OECR® make landfall and deliver electrical power to
the BL England substation. The BL Englad8CRCwould begin within th&VFA and proceed west to
make lanéhll in Ocean City, New Jersd¥igure2-1) with a total lengthranging from18.2 miles (29.2
km) to 20.5 miles 83.0 km) depending on the landfall optiohgble2-1). Each offshore export cable
would consist of threeore 275V alternating current cablel.is anticipated that approximately 1.2
miles(2.0km) of cablewould be installed per day overtatal of 26 days for the BL England offshore
export cable.

Ocean Wind has proposed several cable installation methods for the array and substation interconnector
cables. Array cables may reach a maximum total length of 190 miles (306 km), while caliegetso

with linking OSSs may reach a maximum cable length of 19 miles (31 km). It is anticipated that
approximately 1.7 miles (2.7 km) of array cableuld be installed per day over a total of 112 days. It is
further anticipated that approximately 1.5 mi(@.4 km) of OSS intdink cablewould be installed per

day over a total of 13 days. Site preparation activities for cable laying would include boulder and
sandwave clearance and &g grapnel runs. A combination of displacement plow, subsea grab or a
backhoe dredger may be used to clear boulders. For dense boulder fields, a displacement plow would
most likely be used. A displacement plow is-&haped tool composed of a boulder board attached to a
plow. The plow is pulled along the seabed and scrdy@esdabed surface pushing boulders out of the

cable corridor. The plow is lightly ballasted to clear the corridor of boulders, but not create a deep
depression in the seabed. A displacement plow cannot be used in areas where slopes are steep. Multiple
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pases may be required dependent on the burial tool selected and seabed conditions. Where there are steep
slopes, large obstructions occur, or boulder density is low, a subsea grab may be used. In shallower

waters, a backhoe dredger may be used. Followinglboulearance, a series of grapnels would be towed

along the final cable route to locate and clear remaining obstructions, such as abandoned cables, fishing
gear, and marine debris, prior to cable installation (i.e.,dagrgrapnel run). A préay graprl run

would be undertaken usually no more than two weeks before installation of the cable along a particular
route length.

Cables may be laid and buried ptast using a jetting tool if seabed conditions allow. In this option,
cables may remain unburied the seabed within tH&FA for up to 2weeks. Alternatively, the array

cables may be simultaneously laid and buriedhis option,array cables can be installed by using a tool
towed behind the installation vessel to simultaneously open the seabey &meldable, or by laying the
cable and following with a tool to embed the cable. Possible installation methods for these options include
jetting, vertical injection, control flow excavation, trenching, and plowing. The array and substation
interconnectocables have a target burial depth of 4 fedt (1.2 to 1.8 meters) below the stable seabed,
although final burial depth is dependent ocableburial risk assessment and coordination with agencies.
Offshore export cables would typically be buried betbesseabedsimilarly to the array cables. The
installation vessel would transit to and take position at the landfall location and the cable end would be
pulled into the preinstalled duct ending in thensition junction bayTJB). The installation vesseould
transit the route toward the OSS, installing the cable by simultaneous lay and burige{prmiutting)

or surface lay and burial by a cable burial vessel (jetting/cutting/control flow excavation).

Cable landfall where the submarine offghogable transitions to an onshore cable would be connected to
onshore cables at underground TJBs located ongDéfhore export cables would be installed up to the
TJB using open cut (i.e., trenching) or trenchless methods (bore or HIB&)nal method to be used

which may \ary overthe extent of the installatiomould be determined during the design and

engineering phasandwould be based on an assessment of topography, bathymetry, accessibility, tidal
conditions, geotechnical situatioenvironmental constraintand other parameterSheet piling would be
temporarily installed to support open cut trenches and as intertidal cofferdams for HDD egippits

cut installatiorwould entailexcavation ofup to a 1&foot widetrenchthatwould extend up to

approximately 300 feet waterward from the shorelisieig a lanebased or bargmounted excavator,
positioning and securing the cable, burial and backfill to restorequrstructiorcontours, and
revegetationOpen cut trenching is being considered for landfalls not under the USACE beach
nourishment program, including the west side of Island Beach State Park (Prior Channel Route) and the
west side of Barnegat Bay at tharmHoltec landfalldue to elevated riskof inadvertent returns of

drilling mud occurring during HDD. Ocean Wind has conducted a hydrofracture evaluation and
determined that the required drilling fluid pressure is estimated to be greater than the theoretical strength
of the overlying soils fomost of the HDD installation, which would suggest high risk of prolonged and
repeated drilling fluid losses to surrounding environment.

HDD installation involves excavation of an exit pit, drilling and pumping drilling fluid to create a bore

and then pullig conduit into the bore. The export cable is then pulled through the installed c®hduit.

installation process is supported by a marine work platform and support vésszs. Wind has stated

thathe design of an HDD & sandydepphmsedeteryined througH aesplecifitg | engt |
analysis that considers thermal load requirements anrdptEfic conditions (surface and subsurface).

Hole stability challenges during HDD construction and potential for inadvertent returns generatgéncr

at shallower depths of cover. As crossing length increases, the annular pressure required to excavate

material and circulate drilling fluid back to the designated endpoints also increase. Since cable thermal

load requirements limit the depth at whitle HDD paths can be configured, increased depth cannot be

used to offset increased annular pressure associated with greater length, so the length is also limited to

2-13



Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

that which allows for an acceptalfiee., reducedjisk of inadvertent returns betweerethndpoints
(Ocean Wind 2023).

Postcable installationestoration activities auld include backfill and grading to restore e

constructiorshoreline contours'herecontouredrea vould be replanted with native wetland vegetation

and would be monitred fora minimum of 5 years of pesbnstruction to confirm shoreline stabilization

and adequate vegetative cover. In the event that shoreline vegetation does not bestatdisked or

the shoreline is not considered stable, Ocean Windewélluate alternative wave attenuation and
shoreline protection measures such as temporary b
measures and continue monitoring and adaptive management, as needed, until the shoreline is effectively
stabilized and vegetation restor€@cean Wind 20243).

Dredgingmay be required in shallow areas in Barnegat Bay to facilitate vessel access for cable
installation including west of Island Beach State Park and near the landfaltey ba Ocean Township.

Ocean Wind also proposes to dredge Barnegat Inlet and the Oyster Creek Channel within the authorized
width and depth, if necessary to allow for safe and reliable passage of construction vessels into Barnegat
Bay. The Oyster Creek Fedal Channel in Barnegat Bay is part of the Barnegat Inlet Federal Navigation
Project, operated and maintained by USACE. Ocean Wind has coordinated with the USACE Philadelphia
District regarding current channel conditions and planned maintenance dredggACE maintains

the authorized depths within Barnegat Inlet and the Oyster Creek Channel through regular maintenance
dredging. Dredging adpproximately 18,000 cubic yards within an-acfea area would be conducted
overapproximately} weekausinga hydraulic cutterhead or clos@tbmshell dredg, and dredged

material would be transferred to an upland disposal facility via a pipeline systege, or scow and

disposed of in accordance wiiPA Guidelines, USACE Guidelines, N.J.A.C. 7:7 Appendix G for the
Management and Regul ation of Dredging Activities
and applicable State Surface Water Quatandards at N.J.A.C. 7:9B and permit conditiédsean

Wind currently has an agreement with an npldisposal facility (Clean Earth) and is continuing to
evaluatethe use of permitted and available caoefi disposal locatiorend upload facilities.

The Oyster CreeKhannels 200 feet wide by 8 feet deep (MLLW). The western portion of the channel
shoals frequently and is typically dredged every three years depending on funding appropriations
(USACE 2020) USACE previouslycompleted maintenance dredging of the Oyster Creek Channel
DecembeR020and Spring 2016USACE 2016 202]). Recent surveys indicate some continued shoaling
and shifting of the chann@USACE 2022) Maintenance dredginigy USACEis currently planned for
November 2022 and November 20@8onicaChastenpersonal communication, October 2022) If

USACE does not conduct the regular maintenance dredging as planned or if the Oyster Creek Federal
Channel conditions do not provifter the safe and reliable passage of construction vessels into Barnegat
Bay, Ocean Windvould dredge those areas of t@gster Creek Federal Channel within the federally
authorized limits of the regularly performedACE maintenance dredginédwuthorizatioripermisson for
maintenance dredging 8farnegat Inlet and the Oyster Creek Channel was requested from USACE by
Ocean Whd on April 27, 2022 as part of the permit application submitted for the Ocean Wind 1 groject
no additional permifor Ocean Windvould be required.

2221 Vessel Activity

For offshore export cable installati@@ECRC and IECR), Ocean Wind anticipates a maximum of 26
vessels operating during a typical workdByring construction, installation vessels for araaygl export
cable installation include main laying vessels and burial vessels in addition to support vessels. Main
laying and burial vessels could include bargedysramic positioimng, each with three associated anchor
handling tugs. Anchoringrould occur every 1,640k (500 meters)also known as the anchor position
spacing. Each main vessebuld have up to eight anchors spaced 984 to 1,640300 to500 meters)
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from the vessel. Support vesseiguld be requiredincluding crew boats, service vessels forpgging
foundationswith cable, and vessels for divers, fag grapnel run, and peky inspection (Ocean Wind
2022a).

Forthe potentiamaintenane dredgingf the Oyster Creek Federal Chanfiglvessel acess forcable
installation, abarge or scow may be ustxtransport dredge materials, as described above.

2.2.2.2 Seabed Preparation/Boulder Relocation
2.2.2.2.1 Boulder Relocation

There is a potential to encounter boulders during construction and installation of the offshore
infrastructure. Bouldergose the following risks:

1 Exposed or shallow buried cables that may requirelpgstable protection such as armoring with
rock or concrete mattresses;

9 Obstruction of cable installation equipment that may lead to failure to reach cable burial depth,
egupment damage, and/or delayed cable installation due to multiple installation passes; and

1 Risk of damage to cable assets.

The results of higlesolution geophysicdHRG) surveyswould be used to determine where boulders

occur and to inform decisions rgling micrositing to avoid boulders or which clearance methoddd

be used. Boulder clearana®uld take place prior to construction to clear the cable corridor in

preparation for trenching and burial operations. A combination of displacement ploea b or in
shallower waters a backhoe dredger may be used to clear boulders and undertake route clearance
activities. For dense boulder fields, a displacement plowld most likely be used to clear boulders. A
displacement plow is a-ghaped tool comped of a boulder board attached to a plow. The plow is pulled
along the seabed and scrapes the seabed surface pushing boulders out of the cable corridor. The plow is
lightly ballasted to clear the corridor of boulders, but not create a deep depreshmsaalied. A

displacement plow cannot be used in areas where slopes are steep. A displacement plow is not practical
where it may encounter large obstacles (force greater than 80 metric tons) that may shift or rotate the tool,
causing reduced clearance effeeness or damage to the tool. Multiple passes may be required

dependent on the burial tool selected and seabed conditions (Ocean Waad 202

Where there are steep slopes, large obstructions occur, or boulder density is low, a subsea grab may be

used. he subsea grab is an effective way to relocate individual boulders with limited interaction with and
disturbance of the seabed. The subsea grab is equipped with a survey and remotely operated vehicle

(ROV) spread to assist in subsea positioning ofthegrat o a boul der and to recor
position. The presence, position, and nature of the bouldrrkl be visually confirmed through ROV

inspection. In shallower waters, a backhoe dredger may be used. A backhoe dredger is a type of

mechanical xcavator mounted on a vessel, pontoon or amphibious vehicle. Backhoe dredgers are widely

used in shallow waterways and shores to remove vegetation and undertake targeted route clearance.

Results of the geophysical surveysuld be used to determine whereubder clearing would be required

and to plan which clearing tool to use (Ocean Wind2ap2

2.2.2.2.2 Sandwave Clearance

Sandwaves are sediment features on the seabed that resemble sand dunes. Cables must be buried at a
depth beneath the level where natural sanéwagvement would uncover them. In addition, the natural
slope of the sandwaves can pose a hazard for installation tools that require a relatively level surface to
operate effectively. In some cases, it is necessary to remove the mobile sediments abier to c

installation. Sandwave clearaneeuld be completed as needed within the WFA and along the offshore
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cable export corridor in advance of cable installation. Sandwave clearance volumes were estimated based
on the sandwave height, anticipated cable bdegth, likely installation technique, and required

clearance area. Sandwave clearance may be undertaken where cable exposure is predicted over the
lifetime of the Project due to seabed mobility. This facilitates cable burial below the reference seabed.
Alternatively, sandwave clearance may be undertaken where slopes become greater than approximately
10 degrees (17%), which could cause instability to the burial tool. The work could be undertaken by
traditional dredging methods such as a trailing sudimpper. Alternativelycontrolledflow excavation

(CFE) or a sandwave removal plow could be used. Multiple passes may be required. The method of
sandwave clearane@eould be chosen based on the results from the site investigation surveys and cable
design (Ocean Wind 2@3).

2.2.2.2.3 UXO Mitigation

HRG surveys and data analysis are still underway, and the exact number and type of UXOs in the Project
area are not yet known. As a cengtive approach however, it is currently assumed that up to 10 UXOs
may have to be detonated in place. If necessary, these detonations would occur on up to 10 different days
(i.e., one detonation would occur per day). X@Q'munitions andexplosivesof concern(MEC) risk
assessmentith risk mitigation strategwas conducted for the Project (Ordtek 2020). Likelihood of
encounter for various MEC types was analyzed for the Ocean Wind Project area and assigned one of five
possibility rankings: very unlikelynlikely, possible, likely, and very likely. Presence of MEC was
determined to be very unlikely for most MEC types but recorded as possible for small projectiles (<6
inches) both nearshore and offshore, meaning that evidence suggests that this typsig€eplinance

could be encountered within the Project boundary. The primary munitions with potential for occurrence in
the dump area close to the Project pose a limited risk and are of low net explosive quantity. Depth charges
and torpedoes were giverpassibility ranking of unlikely in the offshore Project area, meaning that some
evidence of this type of explosive ordinance in the wider region exists but it would be unusual for it to be
encountered. Isitu disposal of MEC/UXQvould be done with low orer (deflagration) or high order
(detonation) methods or by cutting the MEC/UXO to extract the explosive components. The UXO/MEC

mi ght also be relocated through a #Lwduldbetond Shi ft
another suitable locatioon the seabed within theréa of Potential Effectsr previous designated

disposal areas for either wet storage or disposal through low or high noise order methods as described for
in situ disposal. UXO detonations would begin as early as June 2023 grotcoia up taentimes

throughout the duration of construction activities. Potential locations of UXO within the Project area have
not been released at the time of this assessment.

2223 Trenching/Cable Installation

Installation ofinter-array cables and substation interconnection catbesd typically be laid, and post

lay burialwould be performed using a jetting tool, if seabed conditions allow. The maximum total
installed array cable length is 190 miles (30). Alternatively, the aay cables may be simultaneously
laid and buriedArray cablesouldbe installed using a tool towed behind the installation vessel to
simultaneously open the seabed and lay the cable, or by laying the cable and following with a tool to
imbed the cable. Rgible installation methods for these options include jetting, vertical injection, control
flow excavation, trenching, and plowing.

Offshore export cables would typically be buried below the seabed. The offshore export cable installation
areawould be prgared, and cablegould be installed in a similar manner described for the array and
substation interconnection cables. The maximum total cable length is 143 milésn280 the Oyster

Creek portion of the OECRC and 32 miles Kpd) for the BL England prtion of the OECRC. Site

preparation activitiessould take place prior to the placement and burial of the cable along the OECRC,
similar to those described for the array cables. The installation vesglkel transit the route toward the

0SS installing tre cable by simultaneous lay and burial (plow/jetting/cutting) or surface lay and burial by
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a cable burial vessel (jetting/cutting/control flow excavation). It is anticipated that approximately 1 to 3
miles (1.61 to 4.88m) of cable would be installed pday during active installation. Where offshore
joints or termination at a@SSoccur, up to 328 yards of cable may remain on the seabed until the
foundation is installed or the next cable section is available for installation or jointing. In the céise that
cable installation sequence does not allow for immediate jointing, and a significant increase of time is
expected between laydown and jointing, then exposed cablevenittsbe temporarily buried and later
recovered prior to jointing process. Wh@8Sfoundations are not ready, the cabieuld remain on the
seabed until the substation foundation is ready s&cand end pull in.

As described abovexport cables would be installed up to the TJB using opetreuthing o trenchless
methods (bore or BID). Sheet piling would be temporarily installed to support open cut trenches and as
intertidal cofferdams for HDD exit pit©pen cut trenching is being considered for landfalls not under the
USACE beach nourishment program, including the west sitldasfd Beach State Park (Prior Channel
Route) and the west side of Barnegat Bay at the Farm/Holtec landfall.

For installation of théECRC (theportion of theOyster Creekable route that crossBarnegat Bay

work would begin in December 2023 and rutemmittently through the middle of Aprivork is not
anticipated to continuenoa fulktime basis. The current construction scheduttidesan approximately
two-week period starting in January 2024 to install the first ¢ébllewed by installation othe second
cableduring a second approximately twmeeek period in late February/early March 2024th vessel

transit back to port between the installation of the two cabl@towing the second cable installation,
targeted cable burial activities woutkzke place for approximatelyt@ 4 weeks at the Hwater transition

of the cable landfall directly west of Island Beach State Park and near the HDD exit pit on the west side
of Barnegat Bayutilizing jetting technologies (controlletow excavator or dier jetting) and mechanical
dredging to backfill these areas, as necessary.

2.2.2.4 Cable Protection

In the event that cables cannot achieve proper burial depths or where the proposed offshore export cables
would cross existing infrastructure, Ocean Wind proposes the following protection methods: (1) rock
placement, (2) concrete mattress placement, ¢8) fnattress placement, (4) rock bags, or (5) seabed
spacers. When the cable has been installed;gatbtlay surveys and deptbf-burial surveys would be
conducted to determine if the cable has reached the desired depth. The remedial protection measures
described above may be required in places where the target burial depth cannot be met.

Approximately 10% of the cable route may require cable protection (Ocean Wiga).202tallation of
cable protection would cause lotgym and localized habitat coengion and shotterm and localized
sediment suspension which would adversfigct EFH and EFHdesignated species.

2.2.2.4.1 Rock Placement

Rocks of different grade sizes are placed from a fall pipe vessel over the cable. Initially smaller stones are
placedover the cable as a covering layer to protect the cable from larger rocks, followed by larger rocks.
The rocks generally form a trapezoid, up to 4.9 &€t meterspbove the seabed with a 2:1 gradient.

This may vary depending on expected scour. Thesaid 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 is not buried
or has not achieved target depth. Where rock placement is used for crossing another cabyje ar utili
separation layer may be laid on the seabed before rock placement.

2.2.2.4.2 Mattress Placement

Mattresses generally have dimensions of 18d7fy 9.8fed by 1 foot(6 by 3 by 0.3 metersYhey are
formed by interweaving a number of concrete blocks wigle rand wire. They are lowered to the seabed
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on a frame. Once positioning over the cable has been confirmed, the frame release mechanism is
triggered, and the mattress is deployed. The mattress placement process is repeated over the length of
cable that regires additional protection. Mattresses provide protection from anchorhirogre less

effective at protecting against anchor drag. Where mattresses are used for crossing another cable or
utility, a separation layer must be laid on the seabed befoteesgplacement.

2.2.2.4.3 Frond Mattress Placement

Frond mattresses are designed to mimic natural seagrass and promote the formation of protective,
localized sand berms. Buoyant fronds are built into the mattress and when deployed they float in the water
column tapping sand. Frond mattresses are installed following the same procedure as general mattress
placement. The fronds floating in the water column can impede the correct placement of additional
mattresses.

2.2.2.4.4 Rock Bags

Rock bags consist of various sized rockastrained within a rope or wire netting 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.

2.2.2.4.5 Seabed Spacers

Seabed spacers cistof plastic or metal half shell sections that are bolted together to form a circular
protection barrier around the cable as the cable is installed. Because they must be installed during
installation, they are only used at areas where it is known bwwigd not be achieved, such as crossings

or rock areas. Rock may be placed on top to provide additional protection from anchors or fishing gear.

2.3 Operations and Maintenance

2.3.1 Overview

The proposed Project is anticipated to have an operating perd&dyefas.* Ocean Wind would usena

onshore O&M facility in Atlantic City, New Jersey sitatlithe location o# retired marine terminal.

@rsted plans to rehabilitate this former marina facility near Absecon Inlet to create a port facility located

off the Mid-Atlantic coast that can service potential wind turbinefa@fnsst ed 6s r ehabi | it ati
former marina facility (including office and war el
marina upgrades are being separately reviewed and authorizeel bACE (USACE Public Notice
NAP-2021-0018739 and NAP2021-:0057395, respectively) and state and local agencies. The

improvements are not dependent on the proposed action being analyzedkHlissessment

The proposed Project would include@nprehensive maintenance program, including pratigat
mai ntenance based on statutory requirements, ori gi
best practices. Ocean Wind would inspect WTGs, OSS, foundations, offshore export cablesayter

4 For analysis purposes, BOEM assumes in this EFH assessment that the fPopjestadould have an operating

period of 35 years. Ocean Wi0408)fhas anl opesatons tenmXd yiearsBhatEM ( L e a s
commences on the date of COP approi&eehttps://www.boem.gov/sites/default/files/renewabtergy
program/Statéctivities/INJNJIJSIGNED LEASE-OCSA-0498.pdf see also 30 CFR 585.2354)(3).) Ocean Wind

would need to request and be granted an extension of its operations term from BOEM under the regulations at 30

CFR 585.425 et seq. in order to operate the proposed Praj&& jears. While Ocean Wind has not made such a

request, this EFH assessment uses the longer period in order to avoid possibly underestimating any potential effect.
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cables, onshore export cables, and other parts of the proposed Project using methods appropriate for the
location and element.

2.3.2 Offshore Activities and Facilities

Routine maintenance is expected for WTGs, foundations, and OSS. Ocean Wind woutd aondal
maintenance of WTGs, including safety surveys, blade maintenance, and painting as@88deduld

be routinely maintained for preventative maimance up to 12 times per year. The offshore export cables,
inter-array cables, and OSS interconnector cables typically have no maintenance requirements unless a
failure occurs.

Ocean Wind would need to use vessaldvehiclesduring O&M activities described above. The Project
would use a variety of vessels to support O&M including crew transfer vessels, service operation vessels,
jack-up vessels, and supply vessels. In a year, the Proposed Action would generate a maximum of 908
crew vessktrips, 102 jackup vessel trips, and 104 supply vessel trips and a maximum of @@w8

transfer vessel tripsr service operations vessel trisoject O&M would involve approximately

115,150 vessel trips over the lifetimetbé Project, originating from the Atlantic City O&M facility

(Ocean Wind 2029). As discussed in Section 2.2.1.1, vessels anchoring for maintewantsbavoid

sensitive habitats to avoid significant impacts.

Paintingwould be required at each foundation to protect against corrosion. Offshore turbine foundations
may be fully painted every0 years and may require toudip paint eveng years. Substation fmdations
would require one full paint job during the life of the Projébutine service, safety surveys and checks,
oil andhigh-voltagemaintenance, and blade maintenance, as well as painting, cleamingdder
replacementvould be done annuallyMajor overhauls are expected evéryo 7years(COP Volume |

Ocean Wind 202a).

The offshore export cables, intarray cables, an@SSinterconnector cables typically have no
maintenance requirements unless a fault or failure occurs. Cable failuresialyeanticipated as a result

of damage from external influences, such as anchors and fishing gear. To gweluaggrity of the

cables, Ocean Wind intends to conduct a multibeam echosoliMi8EIS) bathymetry survey along the
entirety of the cableoutes immediately following installation, and at 1 year after commissionitog3 2

years after commissioning, anddb8 years after commissioning. Survey frequency thereafieid

depend on the findings of the initial surveggy(,site seabed dynani@nd soil conditions). Additional
surveys may be conducted as needed, such as after a major storm evagréia¢er than 1§ear event).
Surveys of the cables may be conducted in coordination with scour surveys at the foundations. Vessels
would be ugd to transport crew and materials. SoR&@)sand related equipment, drones, and divers
may be required. Jaalp vessels may be required for cable recovery/repairs withine@6@00 neters

of theOSS$ and WTGs. Portions of the cables are expectbddome exposed due to natural sediment
transport processes and are expected to require scour protection replenishment or reburial. In addition,
seabed disturbance would be required associated with repair of cable/fndte. a fault is detected,
cablewould be exposed and repaired or replaced. A new section ofwahbld be jointed aboard the

cable handling vessel. Upon completion of the repair, the vadlé be lowered onto the seabed and
assessed to determine whether it is on or as close as priectacttie original cable/trench location.

Reburial by a jetting tool is expectédOP Volume |, Section 6.1.3.4; Ocean Wind 24)2
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2.4 Decommissioning

241 Overview

Under30 CFR Part 585 antbmmercial Renewable Energy Lease @€8498 Ocean Wind would be
required to remove or decommissionfatiilities, projects, cables, pipelines, and obstructarclear
the seabed of all obstructions created by the proposed Pogeparate EFH consultatiovould be
conducted for the decommissioning phase oPtogect. All facilitieswould need to be removed 15 feet
(4.6 meters) below the mudline (30 CFR 585.910(a)). Absent permission from BOEM, Ocean Wind
would have to achieve complete decommissioning withjaets of termination of the lease and either
reuse, recycle, or responsibly dispose of all materials removed. Ocean Wind has submitted a conceptual
decommissioning plan as part of the COP, and the dimedmmissioning applicatiomould outline

Oc e an pocesd forsnanaging waste and recycling proposed Project components (Volume I,
Section 6.3; Ocean Wind 2P@). Although the proposed Projdstanticipated to have an operatida of
35 years, it is possible that some installations and componentemainrfit for continued service after
this time. Ocean Wind would have to apply &md be grantedn extension if it wanted to operate the
proposed Project for more than ®&yearoperations ternstated in their lease

BOEM would require Ocean Wind talsmit a decommissioning application upon the earliest of the
following dates: 2 years before the expiration of the lease, 90 days after completion of the commercial
activities on the commercial lease, or 90 days after cancellation, relinquishment, oermtireation of

the lease (see 30 CFR 585.905keparate EFH consultatiovould be conducted for the

decommissioning phase of tReoject Upon completion of the technical and environmental reviews,

BOEM may approve, approve with conditions, or disapprovt he | esseeds decommi ssi
This process would include an opportunity for public comment and consultation with municipal, state,

and federal management agencies. Ocean Wind would need to obtain separate and subsequent approval
from BOEM toretire in place any portion of the proposed Project. Approval of such activities would
require compliance undéne National Environmental Policy Aanhd other federal statutes and

implementing regulations.

If the COP is approved or approved with modificas, Ocean Wind would have to submit a b¢md
another form of financial assurandkat would be held by the U.S. government to cover the cost of
decommissioning the entire facility the event thabcean Wind would not be able to decommission the
fadlity.

2.4.2 Offshore Activities and Facilities

For both WTGsandOSS decommi ssioning would be a fireverse i
components or the OSS topside structure removed prior to foundation removal. Ocean Wind would

remove monopile foundiains by cuttingl5 fed (4.57metes) below the seabed level in accordance with

standard practices and seabed conditions at the time of demd@itioomugh Ocean Wind proposes to

leave scour protection placed around the base of the monopile, if used, in place; BOEM would most likely
requirethat the scour protection be removed in accordance with 30 CFR 585.90&(ajticipated that

theexport andarray cables would be removed us@@BE or a grapnel to lift the cables from the seahsd

practicable to recover and recycle valuable me@dble segments that cannot be easily recowsoedd

be left buried below the seabed or rock armoring.
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2.5 Monitoring Surveys

251 Protected Species Mitigation and Monitoring Plan
2511 Passive Acoustic Monitoring

Monitoring during construction activities would includassive acoustic monitoring (PAM) as a

mitigation technique. PAM dataould be used to characterize the presence of protected species,
specifically marine mammals, through passive detection of vocalizations, record ambient noise and
marine mammal vocalizans in the lease area before, during, and after construction to menaject
impacts in the Project area and to support the Vessel Strike Avoidanc#Blile and hybrid PAM

systems utilizing autonomous surface vehicles and Hladied autonomous acistic recorders would be
considered when they can meet monitoring and mitigation requirements inedfeove manner. If
practicable, the PAM system would be deployed outside the shutdown zone. The total number of PAM
stations and array configuratisrould depend on the size of the zone to be monitored, the amount of
noise expected in the area, and the characteristics of the signals being monitored. The optimal system
would depend oRrojectphase, cost considerations, the target species, the lerdgployment desired,

and a variety of other factors. A software system (Mysticetus or similar) would be employed for data
collection and dissemination to other vesselgrotected species observ&A&M operators on the

Project

252 Fisheries Monitoring Plan

The proposed Fisheries Monitoring Plan submi@etiober27, 2021 includes six different components

to assess fisheries status in the Project area and a nearby control site throughoytdhengeand post
construction phases. Survey types include trawl surezysronmental DNA€DNA) surveys, structure
associatd fishes surveys, clam surveys, pelagic fish surveys, and acoustic telemetry monitoring. Gear
restrictions, closures, and other regulations set forth by take reduction plans would be adhered to as with
typical scientific fishing operations to reduce thégmtial for interaction or injury.

25.2.1 Trawl Survey

The trawl surveys would be conducted usingfibleing vesselF/V) Darana R, a 9foot commercial

dragger and occur once per season, or four times per year. The net would liy 4210éntimeter ¢m),

three bridle fourseam bottom trawl with Thyboron, Type IV 168 cm-66h) doors and a 2.5 cm+1

inch) knotless cod end. It is expected the trawl surveys would @opesirs prior to construction, during

the 2 years of construction and installation, as welf@ a minimum of 2 years after construction. The
planned schedule totals 24 separate survey events oveyéae span. During a trawl survey event, 20

tows would be conducted in the Project area and 20 tows in the control site. A total of 160 tpees per
would be conducted for the trawl survey and 960 tows o®eyear period. All tows would be conducted
during daylight hours, at a speed of 2.9 to 3.3 knots, and last for 20 minutes. Transits for the F/V Darana
R from its homeport in Wanchese, NorthrGlina to the Project area would be approximately 428 nm

round trip for each seasonal survey. The eDNA survey would occur concurrently with the trawl survey,
aboard the F/V Darana R. Mitigation measuresfiacies protected under the Endangered Species A
(ESA) listed species that would be enacted during the trawl surveys include a short tow duration of 20
minutes, sampling during daylight only, marine mammal monitoring by the captain or other scientific
crew member before, during and after haul baekyltoperations would commence as soon as possible
once the vessel arrives on station, and during haul back codend would be opened as quickly and carefully
as possible to avoid damaging any protected species that may have been incidentally captured.
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2522 eDNA Survey

Ocean Wind is partnering with researchers from Mol
out a comprehensive eDNA survey at the Lease Area. The eDNA sampliridoccur synoptically with

the trawl survey, enabling for a more holistic argtanding of the relative abundance and composition of

the species assemblage atWEA site. eDNA sampling is neimvasive and can be conducted without

causing damage to the benthic habitat.

Two years of sampling (e.g., eight seasonal surveys) aregolgomior the commencement of offshore
construction. The eDNA surveyould continue during the construction phase, and a minimu2yefrs

of eDNA monitoringwould be completed following offshore construction. eDNA samplimgild be
competed concurrently with trawl sampling. At each trawl survey sampling location in the Lease Area
and the control area, an eDNA samyiauld also be collected. Therefore, during eagasonal sampling
event, 40 samplesould be targeted for collection in thec€an Wind Offshore Windfarm Projaotpact
area and the trawl survey control area.

25.23 Multi-Method Survey for Structure-Associated

The multimethod survey for structwassociated $ih would also be conducted concurrently with the

trawl survey (four surveys per year and a total of 24 separate survey events), however it would occur
aboard the F/V Dana Christine Il. Methods employed in the iédthod survey include chevron traps,
rod-andreel fishing, and baited remote underwater video (BRUVS). Target sampling dates would occur in
January, April, July, and late September or early October. It is anticipated tioat3 bcations would

be sampled over three days using each of the thetieods. Locations would be located inside the Project
area as well as at a nearby control site. At each location, chevron traps would be baited and placed in a
group of six traps spaced 20@tarsapart and soak for 90 minutes. Each chevron trap wouwie fia

vertical buoy line. The BRUV method would occur concurrently at the same location as the chevron traps
after the vessel anchors. The equipment used for BRUVs would include a weighted line attached to
surface and surfacebuoys that would hold a sercamera system in the water column and a system at
the seafloor. The BRUVs would be deployed for 60 minutes at each site. Simultaneously with the BRUV
sampling, roelndreel sampling would be conducted from the stern uingto fiverods with terminal

tackle with baited hooks. Each angler would complete fourto3five nut e ti med fi shing #
sampling location, for a total of 16 to 25 drops at each location. Transits for the F/V Dana Christine Il
from its homeport in Barnegat Light, New Sey to the Project area would be approximately one 90 nm
round trip for each seasonal survey. Mitigation measures forlE&A species that would be enacted

during the structurassociated fishes surveys include a limited soak duration for chevronfirc@s

minutes, vessel would remain on site during equipment deployment, lines used in thaethdti

survey would have a breaking strength of <1,700 pounds and weak links to reduce potential for moderate
or significant right whale entanglement risk,éédd buoys with scientific permit numbers, immediate

reports of any missing lines, and deployment would not occur if anyliS&®4 species were to be

observed.

2524 Clam Surveys

The clam survey would occur once yearly in the Project area and two contrgl gitegust over at least

6 years: two surveys before construction, two during construction, and a2 lesests postonstruction.

A towed modified sampling dredge would be pulled by the F/V Joey D at ten stations within the Project
area and five statioret each of the two control sites. An unspecified amount of additional sampling

would occur each year if time permits. Tows would be conducted for two minutes at a speed of 3 knots. It
is anticipated that 40 minutes of dredging would occur for each suige2@ minutes in the Project area

and 10 minutes at each of the control sites. Target tow duration may be modified following the first
sampling trip, dependent upon the volume of catch and performance of the dredge. The clam survey
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would occur over a twalay cruise. Transits for the F/V Joey D from its homeport in Atlantic City, New
Jersey would be approximately one 44 nm round trip for each yearly survey.

2525 Pelagic Fish Survey

The pelagic fish survey would employ two methods, towed BRUVs and autonomiers gne glider
deployment would be conducted during each of the thrgjectphases: preonstruction, during
construction, and pogonstruction. Glider deployment would occur in October, coinciding with one of
the other vessddased surveys, and spidunee to four weeks. The second survey method in the pelagic
fish survey would occur during all survey vessels of opportunity (e.g., trawl survey vessel, clam survey
vessel, glider deployment vessel, structassociated habitat survey vessel) while undgrwhis survey
would not result in additional vessel traffic.

25.2.6 Acoustic Telemetry

The acoustic telemetry survey would cover the Ocean Wind lease area and adjacent inshore areas.
Tagging efforts would not increase vessel transits as they would occur #oe&alvl, trap, or hook and

line sampling vessels. The sole increase to vessel traffic for this survey component would be the towing
of the omnidirectional hydrophone during the four trips per year by théo@bresearch vesséR/V)
Resilience. Transits for the R/V Resilience are unclear, as it is able to be driven on a trailer to a nearby
boat ramp. ThiEFH assessmeatsumes a nearby boat ramp from Ocean City or Atlantic City would be
chosen resulting in an approximatdl to 53 mile (42to 46 nm 78 to 85 kmYyound trip transit per

survey event.

253 Benthic Surveys

The benthic monitoring plawas developed in aordance with recommendations setforth A Gui del i ne
for Providing Benthic Habitat Survey Information for Renewable gné&evelopment on the Atlantic

OQuter Conti nent &) Ber@hicenbnitading @div@iésMuldzalliatenovel hardbottom

habitat and soft sediments with the Project area through various methodologies

Thehardbottommonitoringwould include an examination of three types of novel surfaces: WTG
foundations (including associated scour protection layers), export cable protection layers, and the OSS
foundations. The primary objective of the nokaldbottomsurvey is to measure change®otime and

with depth of the nature and extent of macrobiotic cover of hard bottom associated with the Ocean Wind
Project. Macrofaunal percent cover, identification of species (to the lowest possible taxonomic unit), and
the relative abundance of natiaad nornative organismsvould be documented using a ROV and video
surveying approachdigh-resolution video imagery via ROWould be utilized tomonitor hardbottom

habitat A stratified random design, with benthic habitat types as swatad be usedd select the novel
hardbottomstructures thatvould be monitoredAs described above, benthic habitat mapping results
documented two predominant benthic habitat types intRA: (1) Sand and Muddy Safidviobile, and

(2) Coarse SedimeiitMobile (Figure 2in Ocean Wind 2022b Along the export cables, three benthic
habtat types, all with similar biological community characteristics, were documented: (1) Sand and
Muddy Sand, (2) Mud and Sandy Mud, and (3) Coarse Sediment. The surveyvdasigimclude

randomly selected WTGs and cable protection areas within eachseftihbitat type strata. Within each
habitat type strata three WTG locations and three cable protectiomanaglade randomly selected for
monitoring. One of the three OSS foundatiarmild also be selected for benthic monitorifg@llowing

the completiorof the foundation and cable installation, an R@¥uld be used to collect reference video
imagery of the underwater surfaces (i.e., turbine foundations down to the scour protection layer, cable
protection area). Continuous video imagexuld be collectedlown the length of the selected

foundations to provide general context on the community composition and how and where dominant
species shift with depth. Then, higésolution still imageryvould be collected (or subsampled from the
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continuous video imaggy at discrete randomly placed and replicated quadrats (four replicates per depth
stratum) within predefined depth intervals as informed by the continuous video footage. These depth
intervalswould be dependent on the community composition shifts withhdep gleaned from the
continuous video footag&he novelhardbottommonitoring surveywould be repeated at annual

intervals coinciding with the sefiottomsediment profile imaging/plan vie@@PI/PV)survey planned at

the base of the foundation stru@sr Monitoring the novel habitatguld begin after construction is
complete (i.e., after all infrastructure has been installed) during late summer or early fall, and sampling
would be repeated annually at time intervals of one (Y1), two (Y2), three &vi@)five (Y5) years after
construction.

The softbottommonitoringwould includethree distinct studied) an examination of two offshore wind
components: WTG/OSS foundatiassociated and export calalesociated sofiottomhabitats The
overallobjectives of the sotbhottombenthic monitoring surveys are to measure potential changes in the
benthic function of sofbottomhabitats over time, and to assess whether benthic function changes with
distance from the base of the novel foundations orrexable centerling2) an examinatiorffects of
installation and operation @oft-bottomhabitat along the Ocean Wind export cabldss component of
the benthic monitoringvould include focused surveys along the export cable corridors across each
observed benthic habitat typand @) an examination within the WFA along theer-array cable,
specifically where sand ridges exist in the northeast portion of the. Wé\objective for these seft
bottombenthic surveys within this portion of the WFA @tseéxamine the effects of installation and
operation of thénter-array cable on the benthic habitat over time and along a spatial gradient with
distance from the cable centerlinédl.three soft-bottommonitoring studiesvould use SPI/PV as the
monitoring approach for the soft sediment habitat survéis. following descriptions detail each soft
bottomsurvey:

9 Structureassociated Organic EnrichmeAt the wind farm, a single benthic surveypuld be
conducted in late summer or early fall (August to October) prior to the start of seafloor preparation
for construction to document benthic habitats prior to disturbance. Subsequent awwieise
conducted in the same seasdirak frame at time intevals of one (Y1), two (Y2), three (Y3), and
five (Y5) years after constructiofihe same wind structure foundations selected for the iawel
bottommonitoring surveylfspire 2028) would be selected for this soft sediment survey (triplicate
WTGs randmly selected within each paefined habitat type stratum). Data on the mean currents
near theNVFA would be used to establish up current and down current transects extending from each
selected WTG foundation. Two belt transects (Zdarswide) of SPI/PV &tionswould be
established, one up current and the other down current of the selected turbine/OSS locations (Figure 5
in Ocean Wind 2022bPreconstruction transectgould begin at the center point of the planned
foundation with two stations at equaternvals up to the maximum planned extent of the scour
protection area and then at intervals o6 Q0 neters 15to 25 nmeters 40to 50 meters 90to 100
meters 190to 200 meters and 900 ratersextending outward from the edge of the scour protection
area (i.e., a single station at each of eight distance intervals in two directions from each turbine/OSS
sampled; Figure B Ocean Wind 2022b Postconstruction transectgould repeat this design at the
same turbines/OSS and the same sampling distance intervals.

1 Cableassociated Physical Disturbandis soft-bottomsurvey sample desigmould focus on
sampling at representative sections of the export cables based on mapedytpais as informed by
the habitat mapping reporn@pire20228). Based on benthic habitat mapping results, there are two
predominant benthic habitat types along the route offshore (Sand and Muddy Sand, Coarse Sediment)
and another predominant benthibitat type nearshore (Mud and Sandy Mud) (FigureGcean
Wind 2022f). Sampling locations/ould berandomly stratified by these habitats. At triplicate
locations (each approximately 1 km apart) within each habitat type sampling stratum,\si@&
bel transectvould be laid perpendicular to the cable route (three replicate transects per habitat
stratum) (Figures 6 andiii Ocean Wind 2022b Along each transect, a total of 16 statiawmald be
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sampled. At each station, triplicate SPI/PV imagesild be collected and analyzed. Near the
centerline these statiomsould be distributed roughly 10 etersapart and the distance intervals
between stationeould increase with distance from the centerline (Figures 6 and¢ean Wind
20221. The selected sanipy locations and sampling intervals relative to the caloleld remain

fixed for the duration of the survegamplingalong the export cablagould occur within the first
calendar year pogtstallation (Y0O) and at Y1 and Y2 during operation. After Y2yehfthic function
measured with SPI/PV is indistinguishable from baseline conditions, and no difference is observed
with distance from cable centerline, no further monitorirogld occur. Alternatively, if benthic
function is impaired (e.gapparent redopotential discontinuityand/or successional stage) and
differences along the export cables persist compared with baseline and with distance from cable
centerline, monitoringvould continue at defined intervals until the benthos resemble baseline
conditions or are no longer impaired (up to a maximuafars of monitoring).

1 Sand RidgesBased on benthic habitat mapping results, the predominant benthic habitat type in this
regionof the WFA is mobile Sand and Muddy Sand (Figure Qaean Wind 2022b Bathymetric
profiles show the sand ridge heights are approximately eight meters, with a length of approximately
1.5 km (Figure 3n Ocean Wind 2022b A higher spatial resolution ofiseline conditions of the
benthic habitat across the sand ridges, including within the troughs and along the crests, will be
collected prior to construction. This ptenstruction surveying across the sand ridges will be
conducted to sufficiently documelpaseline conditions in these areas prior to any construction
activity. Triplicate transects of SPI/PV stations will be set up across thesestzalpesand ridge
features, each transect will follow the planmetgr-array cable (Figure 8n Ocean Wind 202b). An
additional transect that runs perpendicular tonker-array cabldransects, but where no cable
installation will occur, will serve as the control transect. Each transect will be approximately 5 km
long and traverse the troughs and crests o$dmel ridges. A total of 25 SPI/PV stations distributed
equally along each transect will be sampled; at each station triplicate SPI/PV images will be collected
and analyzed

1 Sampling along sand ridges will occur prior to installation and any seabedati@paictivities
(baseline data), and then within the first calendar yearipststilation (Y0) and at year 1 and year 2
during operation. After year 2, if benthic function measured with SPI/PV is indistinguishable from
baseline conditions, no further mtmring will occur. Alternatively, if benthic function is impaired
(apparent redox potential discontinuityd/or successional stage) and differences alonigtire
array cable persist compared with baseline, monitorvapuld continue at defined intenalntil the
benthos resemble baseline conditions or are no longer impaired (up to a maximyears of
monitoring).

The underwater noise effects generated by the prososedy methods used for benthabitat

monitoring are similar to, but of loweragnitude than HRG survey methods (Ocean Win@2302s

stated in that document, noise generated by this type of equipment is unlikely to have any significant
biological effect on any EFH species.

254 HRG and Geotechnical Surveys

HRG surveys would occur intermittently before, during, and after construction, beginning upon the
issuance of a Lettaf Authorization under the BrineMammal Protectiorct. Surveys would include
equipment operating at less than k86hertzand consisbf multibeam depth sounding, seafloor

imaging, and shallownand mediurpenetration subottom profiling within the Project area. Potential
equipment used during HRG surveys wouldslsescan sonaMBES, magnetometers and gradiometers,
parametric subottom profiler, compressed hightensity radiated pulses (CHIRBYb-bottom profiler
boomers, or sparkers. Though survey plans are not yet finalized, Ocean Wind assumes HRG surveys
would be conducted 24 hours a day with an assumed average daily distdBderofles (70 km). A
maximum of three vessels would work concurrently within -@@dr period with an assumed transit
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speed of 4 knots. Since the regulations promulgatedliettar of Authorizatiorare valid for 5 years,

HRG survey effort is defined eass 5 years. Years 1, 4, and 5 are expected to include approximately 88
days of HRG surveys per year (47.5 survey days for the offshore wind farm and 40.5 survey days for the
offshore export cable and durikegnstruction years (Years 2,8puldinvolve 180 days per year of HRG
surveys. A total of 6,110near km (3,797iles) would be anticipated for HRG survey needs for these
years: 3,000 km (1,864hiles) for the offshore wind farm array cable; 2,300 km (1,429 for the

Oyster Creek export cable; Bkm (317miles) for the BL England export cable; and 300 km (h&is)

for the OSS intelink cable. Years 2 and 3, which represent the construction and installation phase are
anticipated to include 180 days of HRG surveys per year. A total of 26268 km (15,69%niles)

would be anticipated for HRG survey needs for these years: 11,000 km ii@|8§5or export cables;

10,500 km (6,524niles) for array cables; 1,065 km (662les) for foundations; 250 km (15%iles) for

WTGs; and 2,450 km (1,528ileg for monitoring and verification. The total HRG survey days

throughout the 5 years would be 624 days. Geotechnical surveys would take place prior to construction
and the plans for these surveys were under review at the tithis @friting. No geotechrmial surveys are
planned for the construction or paginstruction phases.

255 Submerged Aquatic Vegetation Monitoring  Plan

The proposed Submerged Aquatic Vegetation (SAV) Monitoring Plan (Inspir€)282&signed to
documenbaseline delineations and conditions of SAV beds, assess potential impacts to these SAV beds
as a result of the construction and operations of the inshore export cable(s) associated with the Project,
and track recovery of these SAV beds over time to infootential mitigation strategieSurvey

protocols and methodologiagere developed with input frostakeholder groups, including NJDEP,

NOAA, and BOEM.

Baseline SAVimappingsurveyso delineatehe extent and percent cover of SAV beds in the vicinity of
the Projectvere conducted between 2019 and 20%2iag aerial imagery and underwater drop camera
imagery Six months prior to the commencement of cable installation activities, and within the SAV
growing season (latépril to October), an additional preonstruction SAV characterization survey will
be conducted to refine and update the re$tdin the baseline SAVhapping surveysthe general
approach to these surveys will entaiviater snorkeler/dier-based (or other appropriate advanced
imaging techniques) SAV characterization (shoot density and other paramBtergyeconstruction
monitoring will be used tadentify possible means to minimize impacts (e.g., adjusting the cable route,
establishig designated anchoring locations outside of SAV beds), and to refinegpastuction
monitoring protocols for documenting impacts and informing potential mitigation plans.

Postconstructiorsurveys using the same methods as theguastruction SAV chacterization survey,
will be conductedvithin six months of completion of construction activitaslannuallyfor three years
following the completion of construction. ABAV monitoring surveys will be conducted within the
seasonal growingriindow, late ApritOctober.The postconstructiorresults will be used to characterize
the condition of SAV within the areas of potential influence of the Project to identify any impacts
associated with construction spatially and document recovery ofdahes® over time.

The proposed SAV Mitigation Plan (Ocean Wind2@22ur t her outl i nes Ocean
to ensure that any impaaia SAVincurred during construction amastallation activities of the Ocean
Wind 1 export cableand which cannot be avoided and/or minimizzd,adequately mitigated.
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3. Existing Environment

This section details the existirgvironmentvithin eachProjectcomponent, includinghe lease area,

offshore export cable routs, the landing area, and interior coastal hadditatsvhich have the potential

to be utilized by EFFtesignated specie®cean Wincconducted detailed habitat delineation survalys

the Roject aredo support preparation of the COP, which were subsequently updated in coordination with
the NMFS Supplemental information requests related to habitat characterization are ddscribe

Appendix 101 of this documeniThe surveys and data discussed in this section represent theumest
information available for chacterizing existingconditions within the Project arebhis section also

discusses habitat areas adjacent to the Projectraiemay be indirectlaffected

To support Ocean Wind site investigatiomayltiple highresolution MBES andidescan sonasurveys

were conductedithin the Project are@inspire 2023a). Surveys were conducted in 2017 and 2018 by
Gardline and Alpine Ocean Seismic Survey Ind by Fugro in the Lease Area; additional surveys were
conducted by Gardline and Alpine in 2019 and 2020 to further characteridé-#and the export cable
route corridorsAdditional benthic grountruth data (sediment profile and plan view imaging (8%)/

and video imageryerecollected in June 2022 at the Wind Farm Area. Data results from this
supplemental survey confirmed all existing habitat delineatldetiled benthic habitat mapping
methodology is included in Appendix -Bof this documenflo aid engineering and construction design,
the MBES was optimized for bathymetric data and backscatter data were collected as an ancillary data
product. Bathymetric data were derived from the MBES and processed to a resolution ofrispom (
20223). Bathymetric data provide information on depth and seafloor topogrageySectio.1.1 and

3.1.2. Backscatter data were derived from the MBES and processed to a resolution ofl&€pme (

20223). Backscatter data are based on the strength afcthgstic return to the instrument and provide
information on seafloor sediment composition and texture and are best interpreted in concert with hill
shaded bathymetrgée Section 3.1.1 and 3.1.Backscatter returns are relative and referred to in terms
of low, medium, and high reflectance rather than absolute decibel values. Nominally sofigraifieel
sediments absorb more of the acoustic signal and a weaker signal is returned to the MBES. Although
backscatter data provide valuable information alsediment grain size, decibel values reflect not only
sediment grain size, but also compaction, water content, and texture (Lurton and Lamarche 2015). For
example, sand that is hapdicked and sand that has prominent ripples may have higher acoustic returns
than sediments of similar grain size that do not exhibit these characteAsti@sonal figures showig

the location of boulders in the WFA, the OECRC aB@RC areprovidedin Appendix10-2 of this

document.

TheNational Oceanic and Atmospheric Adngimation(NOAA) Habitat Complexity Categories were

defined by NOAAHabitatfor the purposes of EFH consultation in their new recommendations (NOAA
Habitat 2021). The NOAA Habit&omplexity Categories include soft bottom, complex, heterogeneous
complex, ad largegrained complex (large boulders). For purposes of the EFH consultation, NOAA has
defined complex habitaBAV and sediments with >5% gravel of any size (pebbles to bouldesastal

and Marine Ecological Classifition StandarCMECY Substrate of Rock, Groups of Gravelly, Gravel
Mixes, and Gravels) (NOAA Habitat 2021). Heterogenous complex is used for habitats with a
combination of sofbottom and complex features (NOAA Habitat 202d3pire(202248) has developed a
crosswalk between benthic habitat types with modifiers and NOAA Habitat Complexity Categories
(Table3-1). Six benthic habitat types with modifiers werecrasa | ked t o t he Acompl exo
either on having >5% gravel or on the recent or historical presence of SAV. Historical presence of SAV is
classified the same as recent SAVdese the New Jersey Department of Environmental Protection
regulates historical SAV as well as current SAV habitat. The three sand and mud habitat types were
classified as doftbotiomhalutats witholow.dénsity hoolderefields were catézed

as Aheterog@e&dneous compl ex
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Table 3-1 Crosswalk of Benthic Habitat Types with Modifiers Mapped at the Project to NOAA
Habitat Complexity Categories

Benthic Habitat Type with Modifiers NOAA Habitat Complexity Category

Coarse Sediment Complex

Course Sediment i Mobile Complex

Sand and Muddy Sand with Low Density Boulder Field Heterogenous Complex
Sand and Muddy Sand i Mobile Soft Bottom

Sand and Muddy Sand with SAV Complex

Sand and Muddy Sand with Historical SAV Complex

Sand and Muddy Sand Soft Bottom

Mud and Sandy Mud with Low Density Bolder Field Heterogenous Complex
Mud and Sandy Mud with SAV Complex

Mud and Sandy Mud with Historical SAV Complex

Mud and Sandy Mud Soft Bottom

Source: Table 3-3, Inspire 2022a

NOAA = National Oceanic and Atmospheric Administration; SAV = submerged aquatic vegetation

To provide additional context to the acres calculated for maximum potential impacts, tallies of benthic
habitat types by modifiersnd by NOAA Habitat Complexity Categoare providedn Table10.2-6 and

Table10.27 in Appendix 102.

Offshore benthic habitat of New Jersey has been studied by various entities. Byrnes and Hammer (2001)
conducted a study to evaluate the feasibility of sand borrowing and documented a sandy benthic habitat
dominated by polychaeteonms and Atlantic nut clams. Boesch (1979) categorized offshore benthic
habitat a few miles offshore of Atlantic City as inner shelf coarse substrate with dynamic, uniformly
coarse sand containing a benthic community dependent on changes in subtledgmtraphy,

particularly ridges and swales. Communities were dominated by mollUskiné agilis), crustaceans
(Tanaissus liljeborgi polychaetes, and the sand dolBcliinarachnius parmja

As part of a New Jersey Department of Environmental Prote@idDEP) study, Gedlarine, Inc.

reviewed available data for benthic invertebrate (epifauna) taxa that occur along the New Jersey inner
shelf within the Lease Area and offshore export cable corridors. Common macrofauna include species
from several taxa inading echinoderms (e.g., sea stars, sea urchins, and sand dollars), cnidarians (e.g.,
sea anemones and corals), mollusks (e.g., bivalves, cephalopods, and gastropods), bryozoans, sponges,
amphipods, and crustaceans (NJDEP 2010). Theshelf is dominatetdy sand dollars and surfclams

from about 131 feet to 230 fe@O to 70 metedswith various other epifauna (e.g., rock crabs, hermit

crabs, cancer crabs, horseshoe crabs, spider crabs, and lobsters) found throughout the shelf (NJDEP
2010). Within the neahorearea, common crustaceans include hermit ciahgurusspp.), Atlantic rock

crab Cancer irrotatu$ and sevenspine bay shrinfpréngon septemspinoséNJDEP 2010).

The U. S. Environment al

Protection AthemostgpatallyNat i on

and temporally comprehensive survey conducted on New Jersey benthic communitieséRamey

2011). The sampling program was designed to take into account episodic natural upwelling, offshore
wastewater discharges, and state manageroeets. Samples were collected with a Van Veen grab from
Sandy Hook to Cape May at 153 stations along the Atlantic Coastline in August and September 2007 and
2009. In total, over 110,000 individuals belonging to 273 species/taxa were identified. In aafelifw

studies on benthic sefediment fauna, Ramey al.(2011) identified 540 benthic macrofaunal

species/taxa in New Jersey Coastal Waters. Dominant taxonomic groups included polychaete and
oligochaete wormsRrionospio pygmaeud haryxsp.,Aricideacatherinag Grania longiducta
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Peosidrilus coeloprostatiisamphipodsRrotohaustorius deichmanngend the bivalveNucula
proximag. These benthic and epibenthic species are a vital food source for fish species.

The followingsectiongprovidedetaileddiscussios of theexisting environment broken out by Project
componentincludingthe Lease Areahe dfshorecablecorridorsof the open ocearandtheinshore
cablecorridorswithin the estuarine environmeot Barnegat Bay and Great Egg Harbor.

3.1 Wind Farm Area

Ocean Winddés geophysi cal sWRAWaterdepthsvariediford9 feeta t e r
(-15meters) MLLW in the northern part @25 feet {38 meters) MLLW in the southern paFRigure
3-1).
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Figure 3-1 Bathymetric Data at the Wind Farm Area

Seabed morphology in the vicinity of the Project area generally consists of a gently sloping sehlred; wi
the WFA the seafloor slopes are predominantly less than 1 degree (Guida et al. 2017). The largest slopes
are associated with sand ridges that are a prominent seafloor feature of the OCS off the coast of New
Jersey. They are oriented obliquely to thergline and are actively modified by ocean currents at depths

up to 164 feet (50 meters) (Goff et al. 2005). Goff et al. (2005) report that these sand ridges range up to
approximately 39 feet (12 meters) tall, are approximately 1.2 to 12.4 miles (Xio) 20ng, and are

spaced approximately 0.6 to 3.1 miles (1 tar§ apart. In and near portions of WA, Ocean Wind

identified ridges up to 49 feet (Ibeters) above the surrounding seabed (Ocean Wind COP, Volume I,
Section 2.1.1.1.1; Ocean Wind 2&Q (Figure3-2). Patches of ripples and megpples with heights up

to approximately 1.6 feet (0.5 meters) were also observed within portions of the Lease Area during Ocean
Wi ndds geop hlyns2022 aextla results frameSPI1/PV and video collected at the sand ridge area
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in the east part of the WFAdicate physical and biological differences between the crests and troughs of
these ridges¢inspire 2022). The sediments on the crests were more homogsneomposed primarily

of fine to medium sand$-i{gure3-3). The majority of the sedimenits the troughs were composed of fine

to coarse sands and were more vari@tl @ range of composition from very fine sand to sandy gravel
(Figure3-3). The video data is less resolute regarding variability between fine and coarse sangstand m
habitat types recorded on cRgera3t3ls. am3helrloywghandvie rwee
recorded along a portion of each transect along the trq&ggnge3-3). In contrast, the seafloor of the

WFA overlapping the Great Egg Valley zone is smoother than the adjacent physiographic zones, with no
significant bedforma (Guida et al. 2017; Ocean Wind COP, Volume I, Section 2.1.1.1.1; Ocean Wind
2022q). Within theWFA, the seafloor sediment consists predominantly of mediammoarsegrained

sand with areas of gravelly sand and gravel deposits (Fudi® Aipine 2017).

The SPI/PV images acquired during the 2022 survey increased the spatial density of satoptss in

sediment habitats with medium to high relative backscatter reflectance across thé/€ititeompared

to the 20172019 samples). Spatial coveragfehese areas was also increased by employing towed video
targeting these locations. These data provide further evidence that these medium to high backscatter areas
of the WFA arehighly dynamic habitats composed of rippled sands béttegranules and gbles in

ripple troughs or pebbles and granules without attached fauna overlaying sandy sethra€dition,

increased replication on a smaller scale was achieved by sampling three stations (623, 644, 648) with

pogo PV in small areas of relatively highckscatter located within previously delineatedrse

sediment polygons. Low variability in the CMECS Substrate Subgroup across replicates at each of these
locations indicate that these habitats are relatively homogenous and well defined
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The Mid-Atlantic Ocean Data Portal and the Nature Conservancy have characterized species, habitats,
and ecosystems of the Lease Area. According to these sources, the benthic habitat vidaiseheea
comprises substrate ranging from fined@5 0.01 inches [0.12%).25 millimeters; mm]) to coarse (0102
0.04 inches [0.61 mm]) sands at depths of 82 to 148 feet (25 to 45 meters).

The WFA is on the Southern Midtlantic Bight shelf (Guida et al. 2017), with the export cable routes
extending fronthe WFA to coastal and badbay areas. Th&/FA is relatively flat with lowdegree

seaward slopes and depth contours generally paralleling the shoreline. Predominant bottom features
include a series of ridges and troughs that are closely oriented imaasisbuthwest direction, although
side slopes are typically less than 1 degree (Guida et al. 2017). Troughs are characterized by finer
sediments and higher organic matter, while ridges are characterized by relatively coarser sediments.
Differences in bethic invertebrate assemblages, likely driven by differences in sediment characteristics,
have been observed that include increased diversity and biomass within troughs (Rutecki at al. 2014).
This may subsequently influence distribution of fish and shielifiRidge and trough habitat features are
common in the migAtlantic OCS and not unique to the Project area.

TheWFA is a relatively flat expanse of predominantly soft sediments. TheAtizahtic Ocean Data

Portal and the Nature Conservancy (Greene eDabD@have characterized sediments oflthkase Area

as ranging from fine (0.005 to 0.010 inch [0.125 to Ori2f]) to coarse (0.02 to 0.039 inch [0.5t0 1
mm]) sands at depths of 82 to 148 feet (25 to 45 metesed on sampling conducted on behalf of
Ocean Wind (Inspire 2023 2022), the Lease Areas dominated by sand and muddy sand interspersed
with small to large patches of coarse sediment. Smaller areas-delasity boulders were also
documentedAs mentioned abovéenthic habitats were cresslked between benthic habitat types with
modifiers and NOAA Habitat Complexity Categoritisese habitats were then mappadthe WFA
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according to the NOAA Habitat CompléxiCategoriegFigure3-4). The benthic habitats in the WFake
mapped as complg8,123 acresr aboutl5 percent soft bottom 46,926 acresr about85 percent)and

heterogeneou@54 acre®r about<0.5 percent

e Turbine [ Atlantic Shores South (OCS-A 0499) 7 sl
[ Limits to Temporary Seafloor Disturbance [__] Ocean Wind 2 (OCS-A 0532) A { W
(182.77 m (600 ft) radius Benthic Habitat C lexity \!
@ Offshore Substation B Complex S
—— Indicative Array Cable Layout I Heterogeneous Complex

[] Ocean Wind Lease Area (OCS-A0498) [l Soft Bottom

Source: Ocean Wind 2022.

0 25 5
i Miles

N 150000

Figure 3-4 Benthic Habitats Categorized by NOAA Complexity Category at the Wind Farm
Area, Foundation Footprints, Array Cables, Substation Interconnection Cables, and Export
Cables, along with a Pie Chart of NOAA Complexity Category Composition with Total Acres

Presented as Values
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The pelagic aquatic component of IME-A is located irthe open waters of the Atlantic OCS. The
applicable CMECS aquatic settings for the pelagidgthbbre marine offshorénspire Environmental
conducted detailed bathymetric surveys of the WFA (Inspir@@0@/ater depth in th&/FA ranges
from 49 feet to 118 feet (15 to 36 meters) below MLLW.

TheWFA is typical for the Atlantic OCS and characted4sy summer stratification when surface
temperatures may be 51.8 to 53.6 degrees Fahrenheit (°F) (11 to 12 degrees Celsius [°C]) higher than
bottom temperatures. Over a monitoring period from 2003 to 2016, the average surface temperature
ranged seasonalfyom approximately 39.8egrees-ahrenheit{F) to 75.2°F (4°C to 24°C) and the

bottom temperature from approximately 39.2°F to 66.2°F (4°C to 19°C) (Guida et al 2017). Median
salinity measured in the Lease Area for this period was 32.2 practical satingyPSU), with a full

range spanning 29.4 to 34.4 PSU. This range is within the euhaline range (30 to 40 PSU), which is the
typical salinity range for seawater (Venice salinity classification sysd@onymous1958).

Total suspended sediment (TSS)hie pertinent water quality parameter likely to be measurably affected
by Project activities. Bottom currents may resuspend silt andyfeieed sands, causing higher

suspended particle levels in benthic waters. Storm events, particularly frequentwitéagene storms,

may also cause a shdaerm increase in suspended sediment loads (BOEM 2013). Vinhateiro et al. (2018)
assumed that ambient TSS levels in the aquatic component of the Project area were generally low, less
than 10milligrams per litefmg/L). However, Inspire (202) periodically encountered water column
turbidity levels high enough to prevent observation of the benthos. Based on camera distance to the bed
(Inspire 2020) and observed relationships between TSS and visibility (West and Scott 2016), baseline
TSS levelduring these observations likely exceeded 100 mg/L. Collectively, this information indicates
that baseline TSS and turbidity in theojectarea are generally low but could periodically exceed 100

mg/L near the seabed.

Vineyard Wind LLC used a HYDROMAP hyodynamic model domainyhich extended from

approximately Provincetown, Massachusetts, to the northern tip of Cape Cod to Sandy Hook, New Jersey.
The model results indicated that most of the suspended sediment mass settles out quickly and is not
transportd for long by currentsGOP Voumell; Ocean Wind 2029). TSS concentrations higher than

10 mg/L persisted at a given point for less than 6 or 12 hours and the plume is confined to the bottom 9.8
fed (3 meters) of the water column. Deposition greater ¢h@d8 irches(0.2 mm) that may occur from

Project activities was confined within 65&«f (200 meters) to 91®& (280 meters) of the trench center

of the disturbance.

Nutrient concentrations, as approximated by phytoplankton concentration as chlioapplere

measured via remote sensing techniques (NJDEP 2010). In the coastal portions of the Project area,
chlorophyll a values are higher than in the offshore areas due to input of nutrients from anthropogenic
sources. The most recent phytoplankton blsa@ecur during the fall and winter seasons, when

stratification decreases due to frequent storms and seasonal overturn. Phytoplankton blooms are also
common during the summer months when winds blow surface waters away from the coast and the deeper,
cooler,nutrientrich waters well up from the depths, a phenomenon known as upwelling. When upwelling
occurs, these nutrients combined with sunlight lead to phytoplankton blooms along the New Jersey coast.

Phytoplankton distribution is patchy and dependent oemtamperature, light, and nutrient

concentration. It is denser in nearshore areas where there is input of nutrients such as dissolved nitrogen,
phosphorus, and silica from land sources. In general, in continental shelf and slope waters, the
concentratiorof chlorophyll a (the means of measuring phytoplankton concentration) decreases with
distance from shore and with increasing water depth. Phytoplankton within the coastal waters are
typically dominated by chromophytic algae with diatoms being the majdoplaykton taxa present

(NJDEP 2010).
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The major zooplankton groups in the WFA include chaetognaths, copepods, gelatinous zooplankton,
ichthyoplankton, amphipods, cladocerans, euphausiids, heteropods mostly of the copepods
Pseudocalanusp. andCentropagesypicus and pteropodlimacina retroversaSeasonal water changes
off the coast of New Jersey regulate zooplankton productivity, species composition, and spatial
distribution. In general, zooplankton display a strong seasonal pattern with a spring emmmdem
biomass within the upper 656 feet (200 meters) of the water column. Typically, maximum abundance
occurs during spring between April and May on the outer shelf (dominateddudocalanusp. and
Calanus finmarchicys as well as late summer betwelingust and September on the inner shelf
(dominated byC. typicusandTernora longicorni. The lowest abundance begins in November and
reaches a minimum in February (NJDEP 20I®ermal stratification is seasonal, and when it breaks
down, nutrients are leased to the surface waters, driving seasonal patterns.

High productivity is typical of the Northeast Continental Skeifle marine ecosysternut productivity

varies both spatially and seasonally. Large seasonal changes in water temperature ocPuojgcthe

area due to the influence of the Gulf Stream and ocean circulation patterns, which strongly regulate the
productivity, species composition, and spatial distribution of zooplankton (NJDEP 2010). In 2021, for
example, increasing zooplankton diversit the Mid-Atlantic Bight was attributed to the declining
dominance of a calanoid copepdtl (ypicu3, while the zooplankton community maintained a similar
composition of other species (NOAA 2021). The temporal and spatial patteasaofiscopepods
(zooplankton) have been linked to the phases of the North Atlantic Oscillation, which has a direct effec
on the position and strength of important North Atlantic Ocean currents (Fromentin and Planque 1996;
Taylor and Stephens 1998).

Within theWFA, Guida et al. (2017) used the CMECS habitat classification system and identified the
following benthic assemages: small surfageurrowing fauna, small tubleuilding fauna, clam beds, and

sand dollar beds. Amphipods were present but not a core asseriiage communities perform

important functions, such as water filtration and nutrient cycling, and are @édoadble food source for

many species. Spatial and temporal variation in benthic prey organisms can affect growth, survival, and
population levels of fish and other organisms. The region experiences seasonal variations in water
temperature and phytoplankteoncentrations, with corresponding seasonal changes in the densities of
benthic organisms. The spatial and temporal variation in benthic prey organisms can affect the growth,
survival, and population levels of fish and other organigdesords of shell§h species of concern in the

New Jersey Wind Energy Area include sea scalRdpdopecten magellanicyssurfclam and ocean

guahog. Ocean quahog was not found in the Ocean Wind Lease Area. Sea scallops occurred in the Ocean
Wind Lease Area and the adjac@ESA 0499 but were more commonly encountered in GC®199.

In most cases, they were sampled only in small numbers and are not considered to be abundant within the
Project area. Current sea scallop EFH does not intersect the New Jersey Wind Ene(@uitleeat al.

2017).

In 2017,0cean Wind conducted benthic habitat surveys in thes aféavo Floating Light Detecting and
Ranging (FLIDAR) buoys within the WFAAJpine 2017. Sediment samples were collected using a 1.2
square foot (0.1 square meter) Daglgsampler and grourtduthed with a camera. Sediments were
characterized as sandy with shell fragments. The dominant fauna were tube worms and sand dollars. The
benthic community at each FLIiDAR location is typical of sandy bottom habitats and includetidan
Arthropoda, Mollusca, and Echinodermata (Alpine 2017). Based on seabed imagery and sampling, there
was nho evidence of sensitive benthic habitats, as defined by BOEM (2013), such as exposed hard
bottoms, algal beds, or the presence of anthozoaiespec

Additional samplingperformed by Inspire Environmental in 2048d 202Zombined sediment profile
and plan view imaging within the Lease Area (Inspire 2@P@2). Sediments were identified as sand
sheets within the Lease Arddearly all of the benthic habitats mapped within the WFA were highly
dynamic and mobile with over 52,500 acrapfroximately95% of the area) described further using the
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CMECS Mobile moditer. Ripples observed within these areas were dynamic over relatively short
temporal scales with the direction of the ripples often differing between sublalyitats without ripples
were relatively small in spatial extent and were distributed mostheirastern and southeastern portions
of the WFA (Inspire 20202022). A single station in the southern portion of the Lease Area consisted of
continuous shell hash on sand.

The softsediment fauna were the predominant biotic subclass in the Lease Areas@bclasses

encountered consisted of attached fauna, inferred fauna (areas dominated by evidence of faunal activity,
but where the fauna themselves are not currently present or evident), and worm reef biota, such as tube
building fauna, mobile crustaaes, and sand dollar beds (Inspire 2020he 2022urveyresults from

SPI/PV and video collected at the sand ridge ardélae east part of the WF&und @nd dollars were

present at both crests and troughs, with a distinctly higher aveeagéy along the crestgspire

2022a) A mop of longfin squid eggs was present at a single station; spent squid egg casings were present
at three stations within the Lease Area (Inspire 2020). The only species of concern observed across the
surveyed arg was the sea scallop, observed at one station. No invasive species were identified within the
surveyed area.

Benthic habitat for th€rojectareawere characterized according to CMES@&ndard Biotic Subclasses
andwere generally composed of Soft Sedimeatina with a few isolated areas of Worm Reef Biota and
Attached FaunaHjgure3-5). Greater variability was present at the Biotic Group classification level, with
Biotic Groups well suited to dynamic sandy environments, such as the prevalence of Sand Dollar Beds.
Within the Lease Area, Sand Dollar Beds and Larger Biikling Fauna were observed most

frequently. Tunicate Beds and various mobile epifauna, such asgzdd and crustaceans, were also
observed. Both Small and Large TuBailding Fauna were observed along the BL Engl@xCRC

Along the Oyster Cree®WECRG the most frequently observed Biotic Group was Small FRilitding

Fauna. Other notable Biotic Graupere Sand Dollar Beds and Sabellariid Reefs. The Sabellariid Reef
Biotic Groups documented within the Offshore Project area were patchy in nature and did not form large,
continuous seafloor features (Inspire 282

Guida et al. (2017) identified Atlaiotsurfclam, Atlantic sea scallop, and ocean quahog as species of
concern that may potentially occur in tBéfshore Project Area. According to survey results summarized
in Guida et al. (2017), sea scallops are not abundant within the Offshore Projeahditba current EFH
designation does not intersect with any of the project componentguibe2022 SPI/PRurveyfound a
very small number adpecies of concerin theWind Lease Areaincluding scallo@ndAtlantic surfclam
(Figure3-6); no species of concern wasbserved along the export cable route corridors
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No Species of Concern were found along the export cable corridors.

Figure 3-6 Distribution of Species of Concern at Stations Sampled at the Ocean Wind Lease
Area

3.2 Offshore/Onshore Export Cable

3.21 Offshore Export Cable Route Corridors

Ocean Windds geophysi cal dengthewrerpyrt cabke coote aptots wat er de |
federal waters outside the 31ile (3 nm, 5.6 km) maritime limit, the waxtdepths varied fror82.8 feet
(-15 meters) MLLW to nearly98.4 feet {30 meters) MLLW(Figure3-7).
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Figure 3-7 Bathymetric Data along the BL England Offshore Export Cable Route Corridor and
the Oyster Creek Offshore and Inshore Export Cable Route Corridors

Along the export cable route options, the seafloor sediment consists predbynohaand with various

amounts of gravel and patches of fgmained sediment$-igure3-8). Several designated sand and gravel

borrow areas are mapped in the vigirif the Offshore Project area. Close to shore, surficial sediments

of mixed finegrained estuarine deposits and overwash of-tléfih sands are found, as well asfine

grained estuarine clays and silts deposited by multiple rivers. Locally, gravel magdreed in the

upper 9.8 feet (3 meterStudies in the nearshore zone near Atlantic City (depths of approximately 50

feet [15 meters]) indicate that | ongshore current:
sands along the seafloor, lthese currents are mainly limited to highergy storm events (Miller et al.

2014).
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Figure 3-8 Backscatter Data Over Hill-Shaded Bathymetry Along the BL England Offshore
Export Cable Route Corridor and the Oyster Creek Offshore and Inshore Export Cable Route
Corridor

Inspire Environmental (2@3) describedhe BL EnglandOECRCas being similar to th&/FA, andwas
composed of Sand and Muddy S48@B97 acres; 85% of the are&)qpire 2028). Fewof these habitats

were classified as Mobile; closest to IME-A, the seafloor was relatively featureless with frequent small
depressions of unknown origin. Closer to shore, Mud and Sandy Mud habitats totaling 470 acres (14% of
the area) were mappelhgpire 2028). Two discrete areas of Mud and Sandy Mud with Low Density
Boulder Field habitats were mapped along the corridors approaching the 15th and 5th St. Landfall
locations (60 acres, 2% of the area). Habitats mapped within the BL Ef@QEQRCwere reldively
homogeneous with grourtduth data revealing sediments composed of varying degrees of sand and mud
(Inspire 2023). Biotic groundtruth data were only available in the portions of the corridor located further
from shore. All biota observed within 853y and Muddy Sand habitats along the BL EnglagCRC

were Soft Sediment Fauna comprised predominantly of small and largbiltieg taxa(lnspire

202239).

The Oyster Creek ECRCexhibits differing results from that of other parts of the offstiwoged area.
Habitats along the corridor wegand and Muddy Sand 686 acre51% of the areasind Course
Sediment (4,471 acres; 49% of the af&agpire 2024). The federal water component of the corrid@as
comprisedf highly dynamic substrate compositjawith 8,400acres (93% of the areajescribed as

Mobile substrateSand and Muddy Sand, Mobile and Course Sediment, and Mobile substrates were
interspersed and alternating along taregth of the Oyster CreekEELRC As mentioned above, benthic
habitats wererosswalkedbetween benthic habitat types with modifiers and NOAA Habitat Complexity
Categories; these habitats were then majgetthe WFAaccording to the NOAA Habitat Complexity
CategoriesKigure3-9). The benthic habitatslongthe Oyster Creek offshore export calglerridorand
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landfallsare mapped as complek 470acres o#9 percentlandsoft bottom (4686acres o051 percent).

The benthic habitats along the BL England offshore export cable corridor and landfalls are mapped as
complex (D acres ot percent) soft bottom 8,311acres 007 percent) and heterogeneous complex (60
acres oR percent)The Oyster Creek inshore export cables corridor and landfalls are mapped as complex
(352 acres o021 percent), soft bottom (1,343 acres/8mpercent), and heterogeneous complex (6 acres or
<0.5percent).

CMECS Biotic Subclasses along the OEC&@ IECRC were generally composed of Soft Sediment

Fauna with a few isolated areas of Worm Reef Biota and Attached Hagnee3-10). Greater

variability was pres# at the Biotic Group classification level, with Biotic Groups well suited to dynamic
sandy environments, such as Sand Dollar Beds, being prevalent. Both Small and LarBeilitg

Fauna were observed along the BL England OECRC (). Along the Oystd¢ CEECRC, the most

frequently observed Biotic Group was Small TdBglding Fauna. Other notable Biotic Groups were

Sand Dollar Beds and Sabellariid Reefs. Certain types of sabellariid reefs most often occur parallel to an
ocean shoreline in shallow watbyt many are also found in deeper waters where current energy is high
(FGDC 2012). The Sabellariid Reef Biotic Groups documented within the Offshore Project Area were
patchy in nature and did not form large continuous seafloor features.

Physical and biolgical parameters along the OECRC and IECRC are generally similar to those found in
the lease area, and are discussed in Section Bifiodmation regarding the Barnegat Bay component of
the IECRC is discussed in Section 3.1.2.3.
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3.2.2 Interior Coastal 1 Oyster Creek Inshore Export Cable Route Corridor (IECRC)

The IECRCis the portion of the Oyster Creek export cable corridor that crdssBarnegat Bay Little

Egg Harbor estuarywater depths within the estuary of Barnegat Bay recorded on NOAA nautical charts
rangefrom -1.0 t0-9.8 feet {0.3 t0-3.0 meters) MLLW, with a majority of the open water area within the
study corridor ranging froniL.0 to-5.9 feet {0.3 to-1.8 meters) MLLW. The deeper areas are found

along the designated intracoastal waterway, whicgesin depth from6.9 to-9.8 feet {2.1 t0-3.0

meters) MLLW. The channels leading to Barnegat Inlet, including Oyster Creek Channel and Double
Creek Channel, have the greatest depths, ranging-#@nto-20.0 feet {2.4 to-6.1 meters) MLLW.

Water dgths for Great Egg Harbor Bay (within the BL England study area) recorded on NOAA nautical
charts are shallow, ranging froth.0 to-3.0 feet {0.3 t0-0.9 meters) MLLW. The deepest areas, ranging
from -3.3 t0-41.0 feet {1.0 to-12.5 meters) MLLW, are find at Great Egg Harbor Inlet and channels
leading to the southern portions of the study corridor and up Great Egg Harbor River.

Benthic communities in back bays such as Barnegat Bay and Great Egg Harbor differ from that of the
openocean because theseagare protected from the wave action and currents that occur in the open
oceanReduced wave and current action influence substrate sediment type, which, along with other
environmentafactors such as water qualityfluencebenthic communities. The Midtlantic Ocean Data
Portal andheNatureConservancy (Greene et al. 2010) have characterized species, habitats, and
ecosystems of the EstuariReoject Ared in particular the Barnegat Bay and Great Egg Harbor
estuaries. According to these sourcesntla@rity of the benthic habitat within Barnegat Bay is
composedof very fine(0.002 0.005 inches(.06 0.125 mnj) and fine 0.005 0.01 inches(.125 0.25

mm)]) sands at depths of less tHzh8 feet {0 meters The Great Egg Harbor estuary is mapped as
mostly medium sand)(01 0.02 inches(.25 0.5 mnj) and depths of less th&2.8 feet {0 meters

Taghon et al. (2017) studied the benthic communityheBarnegat Bay Little Egg Harbor estuarysing

Van Veen grab samples. The benthic surveys wereuoted in 2012, 2013 and 20Ifhe studyfound

that benthic invertebrates were abundant and the community was, in general, highly diverse. Spatial
variability in community structure was correlated &alBnent size. These data were then compared, where
possble, to historical data collected from 196882010 anddemonstratefew changes in abundance and
species composition. Scott and Bruce (1999) conducted sampling in and around Great Egg Harbor Inlet as
part of the assessment of offshore borrow pits andshees placement. Sampling was conducted on soft
sandy bottoms and hard rocky intertidal areas. The most abundant taxa included conminmmescigm

(Donax variabilig, haustorid amphipoddmphiporeia virginiany mole crab Emerita talpoidg, and

polychage (Scolelepis squamaka

Theoffshore export cable corridis unlikely to cross any potential SAV as SAV growth is limited by
water depth (light penetration) and wave/current energy (Long Island Sound StudyT2@d8&jore, this
sectionwould only descibe SAV growth within estuarine waters of timshoreCableCorridors.

SAV in New Jersestuariehas been studied by various public and private entities over the last 40

years. Barnegat Bay and the Oyster Creek area have been extensively studied, the coastal areas south of
Little Egg Harbor (near the BL England Generating Station) have been lessieate studied. The

NJDEP has mapped SAV habitat along the New Jersey coast from Sandy Hook to Cape May. The
majority of this mapping took place from 1979 to 1987, with a 2011 update to Little Egg Harbor Bay
(NJDEP 20T). NJDEP stipulates that historicehV areas must be considered current SAV habitat and

are subject to NJDEP regulation.

Other research has been conducted that suppleM@DEP data and providepdated magpof SAV
habitat inthe Barnegat BayLittle Egg Harbor estuaryBologna et al. (20Q0QLathrop et al. (2004), and
Lathrop and Haag (2011) extensively studied the locations of seagrasses in Barnegat Bay. The Bologna et
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al. (2000)study was conducted in Little Egg Harbor in 1999 assessing eelgrass and widgeon grass
(Ruppia maritima distribution. The study compares past SAV distribution maps (Good et al, 1978
Macomber and Allen 197@nd McLain and McHale 1997) to current findings and indicates drastic
declines in SAV coverage within Barnegat Bay and around Oyster Creek over a perigetafsZbhe
findings ofLathrop et al(2004)document continued declines as they conclude an approximagély 60
decline in seagrass density from 2003 to 20@8ed on the use of aerial imaging to assess seagrass
habitat in Barnegat BayA composite map oeveral SAV surveys is shownkigure3-11. Maps with
individual surveys can be found in Append®2, Section 10.2.4.

SAV serves several functions éstuarine ecosystems in New Jersey like that of Barnegat Bay (Oyster
Creekarea). SAV provides primary production for the Barnegat Bay estuary, and ascviéically

important spawning, nursery, and feeding habitat for benthic and finfish communitiésl$ serveso
stabilize the benthic habitat by attenuating waves and currents and minimizing substrate erosion. In the
coastal waters and back bays of New Jersey, SAV species diversity peaks in the late spring and is highly
dependent on solar radiatiand water temperature. Dominant vascular and algal species within Barnegat
Bayincludesea lettucelflva lactucg, graceful red weed3racilaria tikvahiag, green sea fingers

(Codium fragilg, eelgrass{ostera maring andred algas (Ceramium fastigiaton andAgardhiella

subulatg (Kennish 2001).

In thefall of 2019 Ocean Wind conducted aerial SAV mapping surveys in Barnegat Bay and Great Egg
Harbor.The survey was conducted to incorporate methodologies from previous studies (Lathrop and
Haag 2011 pandexisting agency guidelines (Colarusso and Verkade 2016) with the magt@odbrm
Projectdesign andjuantify potential areas of impacts. The survey was conducted via aerial photography
in October 2019 over th@roposed inshore export cable routdBarnegat Bay in the Oyster Creek study
area along with Great Edgarbor in the BL England study area. The areas of SAV documented in the
Phase 1 Survegre shown in Appendi¥0-2, Sectionl0.2.4,andwere used tinform the more intensive
Phase 2 Survesffort.

A Phase 2 irwater drop camera SAV survey was conducted in October 2020 and included a field
reconnaissance of Barnegat Balyere disturbance is anticipated to occur. The Phase 2 SAV survey was
conducted to identify the presence, spatial extemisitle and species composition of SAV beds within

the proposed export cable routes at the four potential landfall locatinsEire 2022a Survey protocols
were coordinated with NJDEP, BOElIndthe NMFS. SAV wasdocumented in 419 of the survey
locations. Observed SAV consisted almost entirely of eelgragth the exception of aingle location

which contained widgeon grass. The results of the SAV aerial survey condugt®iand irwater

survey conducted in 2020 asbkown in Appendixl0-2, Section10.2.4

In October 2021an additional field survey was performed in Barnegat Bay to assess the presence or
absence of SAV, general sediment characteristics, and water depthlith channel that extends west
from the Island Beach State Park maintenance area. SAV was [atesieeg characterized #ats or
channel edgel@ of 13 sites)where depths were feet(0.9 meterspr lessand absent from within the
channewhere depthsvere3 to 7 feet(0.9 to 2.1 metergpresent al of 20stationswith an additional
channel statin inconclusive due to turbidityThe results of the Island Beach State Park Prior Channel
Route Option SAV survey ashownin Appendix10-2, Section 10.2.

In July 2022 additionalunderwater vide&AV datawere cdlectedin Barnegat Bayt four areas
identified asThe Farm, Bay Parkway, Lighthouse Drive, and IB&Reach of the four suey areashe
OysterCreeklECRC optionsoverlap with SAV beds as delineated by aerial survey in 2@1general,
the SAV data collectenh July 2022 corroborate the previous projsgécific SAV surveysonducted.
Within eachsurvey areaacreage obtained from delineations derived from aeral imagery in 2019 are
similar to the acreage estimatedm the 2022 underwater video transettse exception was at the Farm
landfall where no SAV beds were observed in the video data collected in 2022 (similar tevéterin
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data collected in 2020), although the aerial imagery from 2019 suggested about 9.5 acresTdiSAV
discrepancy is likely dut challenges in discerning between SAV and macroalgal beds using aerial
imagery and highlights the importance of ground truttvater data. At the other survey areas, the SAV
acreage estimated from the 2022 video transects was generally higher tharasvtatived from the

2019 delineations. This is likely due to the coarse spatial resolution of towed video transects, resulting in
conservative polygon interpolations, compared to the aerial imagery approdedprior channel at

IBSP, water depth lins SAV growth, however, SAV were observed with sparse coverage (single or
double shoots) whin the channel and with patchy or complete coverage along the shallow flanks of the
channelas also documented in the 2021 surveigure 311 shows th022 SAV survey transecénd
coverage density. More detailed survey maipd video pictureare shown in Appendix 1B, Section

10.2.4.
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Figure 3-11

Composite Map of Historic SAV Surveys of Barnegat Bay
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Barnegat Bay is a shallow estuary, average depth 1.5 metec,is approximately 70 km long and is
separated from the Atlantic Ocean by a seridsaofier islands (Gilbert et.@&2010).There are two inlets,
Barnegat Inlet and Little Egg Inleghich connect it to the Atlantic Ocean (Kennish et al. 2007%.a

highly eutrophic system with low freshwater input, low tiflashing, and dighly developed watershed
(Kennish et al. 2007As a result, it has a strong salinity gradient with high salinities near the inlets and
lower salinities (to approximately Xarts per thousangpt]) away from the inletsHowson et al. 20,7
Taghon et al2017).

The NJDEP conducts annual assessments of the stat:
biological indicators (NJDEP 2014). These measurements include dissolved oxygen (DO), temperature,

pH, turbidity, and Enterococci bacteria taken thioug the year (approximatel® times per year).

Approximately 440 sites in New Jersey within or near the Barnegat Bay are included in the assessment.
Sampling in the 2013 season included DO, total suspended solids and clarity, and chlorophyll a.

Out of the 440 sites, there were five within Barnegat Bay that werattaiming for turbidity and two
nonattainingfor DO. For Manahawkin Bay and Upper Little Egg Harbor areas of measurem@&nof 50
the 18 stations were below the > 5 mg/L DO target. For sartgien from 15 stations in Lower Little
Egg Harbor, 4% were below the > 5 mg/L DO target (NJDEP 2014). Manahawkin Bay, Upper Little
Egg Harbor, and Lower Little Egg Harbor Bay water quality were designated as fully supporting
recreation and shellfish, bnbt supporting wildlife due to increased turbidity and low DO levels.

Extensive studies have been conducted on plankton in the Barneghittalfgg Harbor Estuary to

assess phytoplankton and zooplankton populations (Ren et al. 2017). Surveys werteddondiollect

data on the zooplankton, including ichthyoplankton, gelatinous macrozooplankton, and copepods,
decapods, and bivalves. The zooplankton community in Barnegat Bay is characterized by strong spatial
and seasonal trends in abundance and diyehorthern and southern regions of the bay show the most
apparent spatial variability in their community assemblage and water quality characteristics. The northern
bay was characterized by higher nitrogen and chlorophyll a, higher abundances of capiepogipres,

and barnacle larvae, and the lowest species diversity of zooplankton and ichthyoplankton in the bay.
Alkalinity and phosphorus were higher in the southern bay, as was species diversity of both zooplankton
and ichthyoplankton (Howson et al.Z20.

Water quality conditions driven by urbanization and lack of flushing in northern Barnegat Bay appear to
be steering these trends. Similar extensive studies on phytoplankton and zooplankton assemblages and
populations in Great Egg Harbor Bay are naeidily available. However, because of its proximity, it is
assumed the data collected from the BarnegatlBtlg Egg Harbor Estuary provides representative
information on zooplankton and phytoplankton communities, where spatial and seasonal variability ar
anticipated to be similaWeather patterns appear to be directly and indirectly affecting zooplankton
abundance in Barnegat Bay. Densitgdependent factors such as temperature strongly contribute to
variability in biological systems seen on an interairbasis (Howson et al. 2017).

TSS levels are not routinely monitored in New Jersey. In general, TSS and turbidity levels are likely to be
low in enclosed waterbodies such as BgahBay and Great Egg Harbor, except on rare occasions during
periodic maitenance dredging. TSS levels associated with dredging are useful for characterizing baseline
TSS conditions associated with routine maintenance of the navigation channel and harbor. Anchor (2003)
reviewed available literature on dredgirejated water qudy effects and found that maximum TSS
concentrations during dredging ranged from 282 to 485 mg/L in proximity to dredging activities.

Vineyard Wind LLC used a HYDROMAP hydrodynamic model domain, which extended from
approximatelyProvincetown, Massachusetts, to the northern tip of Cape Cod to Sandy Hook, New Jersey.
The model results indicated that most of the suspended sediment mass settles out quickly and is not
transported for long by currentgifieyard Wind2018. TSS concenttans higher than 1fhg/L

3-21



Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

persisted at a given point for less than 6 or 12 hours and the plume is confined to the botan{3®.8 f
meters) of the water column. Deposition greater than 0.@b&&G0.2 mm) that may occur from Project
activities was confied within 656 éd (200 meters) to 91%#& (280 meters) of the trench center of the
disturbance.

Nutrient concentrations, as approximated by phytoplankton concentration as chlorophyll a, were

measured via remote sensing techniques (NJDEP 2010). Indak&akportions of the Project area,

chlorophyll a values are higher than in the offshore areas due to input of nutrients from anthropogenic
sources. The most recent phytoplankton blooms occur during the fall and winter seasons, when
stratification decrea&s due to frequent storms and seasonal overturn. Phytoplankton blooms are also
common during the summer months when winds blow surface waters away from the coast and the deeper,
cooler, nutrientich waters well up from the depths, a phenomenon knownvaslling. When upwelling

occurs, these nutrients combined with sunlight lead to phytoplankton blooms along the New Jersey coast.

Figure3-12 provides thenshore Oyster Creek export cable corridor within BarnegatdBaylayed with
NJDEP shellfish densitiegigure3-13 provides the inshore BL England export cable corridor within
Great Egg HarboBay overlayed with NJDEP shellfish densities.
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Mapping of Hardclams by NJDEP in Great Egg Harbor Bay around BL England
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3.2.3 Landing Areas and Onshore Cable Route Corridors

Because there are two export @bbrridors for thigroject(Oyster Creek and BL England), the landfall
locations and onshore cable routes for esitihbe discussed separately below. Tidal wetlands exist in the
onshore portions of both export cable corridors. National Wetlands Inyeitaf/l) and NJDEP wetland
data were used to determine the potential presence of wetlands. NWI information is provided in this
section and NJDERformationis provided in Appendix 2. NWI and NJDEP data rely on trained

image analysts to identify potential wetlands. In order to confirm the extent and presence of regulated
wetlands, a wetland delineation would be performed by Ocean Wind to identify thedsatlader
jurisdiction of USACE and NJDEP. Authorization from USACE and NJDEP is required prior to dredge
or fill of jurisdictional wetlands. Section 404 of the Clean Water Act requires that all appropriate and
practicable steps be taken first to avoid emidimize impacts on jurisdictional wetlands; for unavoidable
impacts, compensatory mitigation is required to replace the loss of wetlands and associated functions.
Ocean Wind proposes to purchase wetland credits from the Great Bay Wetland MitigatiaghrBagh
Evergreen Environmental, LLC, the mitigation banker. The proposed wetland impacts are entirely located
within the Geographic Service area of the Great Bay Wetland Mitigation Bank. The Great Bay Wetland
Mitigation Bank is &ederallyapproved mitigaon bank with available credits.

3.2.3.1 Oyster Creek Onshore Cable Route Corridor

The proposed route for the Oyster Creek onshore cable would first make landfall on the eastern side of
Barnegat Peninsula (Long Beach Island) before crossing Barnegat Bay tosbnpadéntial landfall

sites on the mainland (see Section 2.2.2 for additional Project details). The ocean beach would be
bypassed by the use of HDD to install the cable under the beach, with landfall occurring in the parking lot
in Island Beach State BaiThe beach borders the Atlantic Ocean and is a sandyehigityy habitat
characteristic of Atlantic coastal beaches, with vegetated dunes occurring above the high tide line. Ghost
or sand crabs (Ocypodidae) are likely to occur along or above the dieging on the upper beach and

edge of the dunes (Wootton et al. 2016).

After landfall at Island Beach State Park, the Oyster Creek onshore cable route would then move
westward across Island Beach State Ralone of two optionscross Barnegat Bay, anthke a second
landfall on the mainland={gure3-14). The northern route would landfall in an existing parking area
associated with Swimming Beach #2, and then tnaegh for a short distance before turning west to
enter Barnegat Bay in an existing maintenance area and travel along a previously dredged channel. The
second option would traverse directly across Island Beach State Park, entering Barnegab Baty aia
or HDD. There aresix mainland landfall site options, and onshore export cable routes would be in
Waretown (Ocean Township) and Forked River (Lacey Township), New Jersey. Lighthouse Drive,
Marina, Nautilus Drive, and Bay Parkway a@medeveloped areadevoid of vegetation. Two proposed
mainland landfall site options, Holtec Property (northernmost) and Bay Pagwagur in wetland
areas. The crossing of Oyster Creek would be conducted with HDD.

The Oyster Creek onshore cable route lies within twersheds: Forked Rivdarnegat Bay (HUC 12

No. 020403010405) and Oyster Creg&rnegat Bay (HUC 12 No. 020403010407). Both watersheds are
within the Barnegat Bay Watershed Management Area. Oyster Creek and the South Branch of the Forked
River are the majativer systems within this area. Tidal wetlands are found within the Oyster Creek
onshore cable rout&igure3-14). Low-saline marstiPhragmitesdominated coastal wands and scrub

shrub wetlands dominate the area at the mouth of Oyster Creek (Ocean Waad 202
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3.2.3.2 BL England Onshore Cable Route

The three proposed coastal landfall sites for the BL England onshore cable route are along the eastern side
of apeninsula/barrier island in Ocean City, New Jersey. The ocean beach would be bypassed by the use

of HDD to install the cable under the beach, with landfall occurring primarily in developed areas. The

beach borders the Atlantic Ocean and is a sandy;dngiyy habitat characteristic of Atlantic coastal

beaches, with vegetated dunes occurring above the high tide line. Ghost or sand crabs (Ocypodidae) are
likely to occur along or above the high tide line on the upper beach and edge of the dunes (Wootton et al
2016).

One cable route is proposed from the coastal landfall to the BL England facility. After making landfall,
the cable would travel on local roads westward, cross Peck Bay using HDD, and then continue on local
roads (Roosevelt@ilevardand Route9) to the BL England substation. Tidal wetlands occur on either
side of Roosevelt BlvdRjgure3-15).

The BL England onshore cable route corridor and the O&M facilitiantic City, New Jersey lie

within five watersheds: Absecon Bay (hydrologic unit code [HUC] 12 No. 020403020403), Cedar Swamp
Creek (HUC 12 No. 020403020304), Corson Hiletlam Bay (HUC 12 No. 020403020407), Great Egg
Harbor BayAtlantic Ocean Deep (HO 12 No. 020403020500), and Great Egg HarborB8esat Egg

Harbor Inlet (HUC 12 No. 020403020408). All of these watersheds are within the Great Egg Harbor
Watershed Management Area. The major watercourses draining these watersheds into the bays include
Patong Creek and the Great Egg Harbor, Middle, and Tuckahoe Rivers in the southern portion of the
Project area. Estuarine wetlands within the BL England landing area are dominated by large, contiguous
swaths of tidal saline low marsh communities fringedPhyagmites(Figure3-15). Tidal wetlands are

limited to areas adjacent to Roosevelt Boulevard and the Great Egg Harbor shoreline at the BL England
substation.

3.2.3.3 Wetlands

Wetlands are important features in the landscape that provide numerous beneficial services or functions.
Some of these include protecting and improving water quality, providing fish and wildlife habitats,

storing floodwaters, providing aesthetic valuesuring biological productivity, filtering pollutant loads,

and maintaining surface water flow during dry periods. Wetlands in and around Barnegat Bay provide

flood protection during storm events and function to sequester a significant amount of threnratrdg

phosphorous loading to the bay. These coastal wetlands can remove (through deposition and plant

growth) approximately 85% of the nitrogen and 54% of the phosphorus entering the bay from upland

sources (NJDEP 2021). Wetlands can provide habitat\ariaty of wildlife species. With more than

2800f Barnegat Bayods salt marshes having been | ost
wetlands and preventing the loss of any more wetlands is of significant importance (NJDEP 2021).
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3.3 Adjacent Habitats

For the purposes of discussiadjacenhabitats that may be indirectffectedby construction, this

section discuse®sources withifboth a 18mile (16.1km) radius/buffer around th&/FA and a 33foot

buffer around the export cable route corriddiss bufferis based upon where the most widespread
indirectimpact (namely, suspended sediment) from the proposed Project could affect benthic resources.
This area would account for some transport of water masses and for benthic invertebrate larval transpor
due to ocean currents. Although sediment transport beyond 10 miles (16.1 km) is possible, sediment
transport related to proposed Project activities would likely be on a smaller spatial scale than 10 miles
(16.1 km).

3.3.1 Artificial Reefs

The location of exigng artificial reef sites near the Project were identified from the NOAA Office of
Coastal Management InPort library. Eleven artificial reefs were identified in the general vicinity of the
Prdect areahowever, only four are entirely or in part within theffer around the WFA and export cable
route corridorgFigure3-16): Atlantic City Reef, GreaEgg Reef, OcealCity Reef, and Deepwaté&teef.
Collectively, these four reef areas represent approximately 6.5 square miles (3608 éxtensively

modified sedbor due to the placement of structures such as ships, tanks, railroad cars, concrete debris,
and reef balls.

3.3.2 Carl N. Shuster Horse shoe Crab Reserve

The Carl N Shuster, Jr. Horseshoe Crab Reserve is a NigfaéBlished sanctuary located in Federal

waters of the New Jersey coast just south of Little Egg Harbor and extending to the southern edge of the
Delaware BayKigure3-17). The sanctuary was created to protectoerwintering population of

horseshoe crabs in the Delaware Bay. No commercial harvest of horseshoe crabs is permitted within the
waters of the Reserve, but State and Federal regulations do not limit development activities within these
waters. The horsesha@rab spawning season in the wAitiantic area usually occurs during May and June
when large numbers of horseshoe crabs move onto sandy beaches to mate and lay eggs. During the May
and June horseshoe crab spawning season, migratory shorebirds, egpeciatlyknot, are likely to be

present on the beaches feeding on horseshoe crab eggs to replenish their body weight and continue the
migration to their arctic breeding grounds (NJDEP 2010).

The NJDEP Ocean Trawl Surveys are bottom trawl surveys conducted 988 through 2019
seasonally within inshore (<30 foot depth), mlibre (30to 60-foot depth), and offshore (6@ 90-foot
depth) waters from Sandy Hook, New Jersey to Cape Henlopen, DeldiganeB-17). Results from the
survey indicate that horseshoe crab collections appear to decrease with increasing water depth. The
collections were highest in the inshore strata areas of less tHant3@ater depth duringpring,

summer, and fall. Winter had the lowest collections.
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4.  Species with E ssential Fish Habitat Designations

TheProjectarea includes EFH designations developed by the New England Fishery ManaGeuoarit
(NEFMC), the MidAtlantic Fishery Management Coun@AFMC), 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. @gaisendix 10-2). The quadrangles

are usedre used by the NEFMC and the MAFMC to delineate specific areas for the purpose of EFH
designationsThe site of the Proposed Action lies within 10 of thefy010-minute squares within the

Atlantic Ocean, Barnegat Bagnd Great Egg Harbor Bay regioRigure10.21 in Appendix10-2

provides an overlay of the Project components on the mapped gridlabled 0.21 in Appendix10-2

correlates the Project components to the specific grid designasible4-1 andTable4-2 in Section4.1
summarizeénformation on the EFH designations within the Project ddetailed pecies and life stage
descriptions of designated EFH occurrence within the Project area are provigezeimdix10-2.

EFH-designated specieescriptions and their habitat designations presented indbéssmentere
drawn from the following surces:

1 Species descriptions provided in COP Volume lll, Append{©&an Wind 202a);

1 Final Omnibus Essential Fish Habitat Amendment 2 (NERO@);

1 MAFMC fishery management plagBMPS9;

1 NEFMCFMPs

1 Final Amendment 10 to the 20@®nsolidated Atlantic Highly Migratory Species FMPMRS

2017) and
1 Essential Fish Habitat Mapper species descriptions from Novermbievémber 18, 2021

Also discussed below are subsets of EFH known as habitat areas of particular concern (HAPCs). These
areas are consideraifh priority for conservation, management, and research due to their status as
rare,sensitive, stressed by development, or important to ecosystem function. The only designated HAPCs
that are known tpotentiallyoccur in the Projecirea andvicinity are specific habitats to all life stages of
summer flounderRaralichthys dentatysHAPC descriptions for summer flounder and occurrence within

the Project areare described in Section 4.2

4.1 Essential Fish Habitat Designations Within the Project Area

TheProjectarea includes designated EFH fdrfish and invertebrate speciegth varying species and
life stage distribution throughout tfRrojectarea. Resources amanaged under various FMRMEFMC
FMPsinclude Northeast Multispecies FMBea Scallop FMP, Monkfish FMP, Atlantic Herring FMP,
Skate FMP SmaltMesh Multispecieswhiting) FMP, Red Crab FMP, Spiny Dogfish FivihdAtlantic
Salmon FMP. MAFMC FMPs include Summer Flounder, Scitack Sea Bas FMP, Macladr Squid,
Butterfish FMP, Sudlams and Ocean Quahogs FMBMefish FMP, Golder and Blueline Tilefish FMP,
Spiny Dogfish FMP, and Monkfish FMRIMFS FMPs include the Highly Migratory Species FMRe
Project area includes designated EFHIfeoelasmobrarit speciesvith varying species and life stage
distribution throughout the Project ar&esignated EFH occurrence taxonomic groupingndividual
speciesand life stage is summarizedTiable4-1 andTable4-2.
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Table 4-1

EFH-Designated Fish and Invertebrate Species within the Project Area

Common Name/
Scientific Name

EFH Habitat within Project Area

Egg

Larvae

Juvenile

Adult

WFA

OECRC

IECRC

WFA

OECRC

IECRC

WFA

OECRC

IECRC

WFA

OECRC

IECRC

EFH Description

Gadids

Atlantic Cod
Gadus morhua

General habitat description: Prefers muddy, gravelly, or rocky substrates. In state waters, cod can
be found year-round but peak in winter and spring both nearshore and offshore. Cod typically move
south and into deeper water in the winter and spring, and spawn nearshore in the winter months
(Collette and Klein-MacPhee 2002)

Eggs/Larvae: Pelagic waters around the perimeter of the Gulf of Maine, Georges Bank, and in the
Mid-Atlantic region, as well as the high-salinity zones of bays and estuaries. Cod larvae are most
abundant throughout their range during the spring.

Adults: Demersal/Structure Oriented. Sub-tidal benthic habitats in the Gulf of Maine, south of Cape
Cod, and on Georges Bank between 98 and 525 feet (30 and 160 meters), as well as high-salinity
zones in bays and estuaries.

Pollock
Pollachius

General habitat description: Atlantic pollock are found in pelagic habitats on the Scotian Shelf,
Georges Bank, in the Great South Channel, and in the Gulf of Maine (Cargnelli et al. 1999a). The
geographic distribution, life history, and habitat characteristics by life stage are described in NOAA
Technical Memorandum NMFS-NE-131 (Cargnelli et al. 1999a).

Larvae: Pelagic inshore and offshore habitats in the Gulf of Maine, on Georges Bank, and in the
Mid-Atlantic region, including Great South Bay (NEFMC 2017).

Red Hake
Urophycis chuss

General habitat description: Groundfish species that prefers deep water environments with bottom
habitat consisting of both soft and pebbly substrate. Red hake range from Newfoundland to North
Carolina, but most are concentrated around Georges Bank. In inland waters of New Jersey, red hake
are rare.

Eggs/Larvae: Pelagic habitats in the Gulf of Maine, on Georges Bank, and in the Mid-Atlantic region
south to Cape Hatteras, and selected bays and estuaries.

Juveniles/ Adults: Demersal life stages that inhabit sandy or muddy substrates. Juveniles are found
in intertidal and subtidal areas to a maximum depth of 263 feet (80 meters). Benthic habitats
providing shelter are essential for juveniles, including mud substrates with depressional features,
substrates providing biogenic complexity, and artificial reefs. Adults are found where water
temperatures are below 60.8°F (16°C), at depths from 32.8 to 426.5 feet (10 to 130 meters), and
within a salinity range from 31 to 33 parts per thousand (ppt). Older juveniles are commonly
associated with shelter or structure and often inside live bivalves.

Silver Hake
Merluccius bilenaris

General habitat description: Groundfish species that prefers deep water environments and are
concentrated in deep basins in the Gulf of Maine and along the continental slope in winter and
spring. Silver hake have been found associated with all bottom types, from gravel to fine silt and
clay, but mainly with silts and clay (Scott 1982), but mainly with silts and clay (Scott 1982).
Eggs/Larvae: Pelagic habitats from the Gulf of Maine, Georges Bank, the continental shelf off
southern New England, and the Mid-Atlantic south to Cape Hatteras (NEFMC 2017).
Juveniles/Adults: Juveniles are found in association with sandwaves, flat sand with amphipod
tubes, and shells, and in biogenic depressions. Juvenile EFH is the pelagic and benthic habitats in
the Gulf of Maine, including selected coastal bays and estuaries, and on the continental shelf as far
south as Cape May, New Jersey, at depths greater than 32.8 feet (10 meters) in coastal waters in
the Mid-Atlantic and between 131.2 and 1,312.3 feet (40 and 400 meters) in the Gulf of Maine,
Georges Bank, and in the middle continental shelf in the Mid-Atlantic, on sandy substrates. Adults
are usually found in water temperatures below 71.6°F (22°C) and at depths between 66 and 886 feet
(20 and 270 meters), in benthic habitats of all substrate types in the Gulf of Maine, on Georges
Bank, the continental shelf off southern New England, and the Mid-Atlantic south to Cape Hatteras
(NEFMC 2017).
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Common Name/
Scientific Name

EFH Habitat within Project Area

Egg

Larvae

Juvenile

Adult

WFA

OECRC

IECRC

WFA

OECRC

IECRC

WFA

OECRC

IECRC

WFA

OECRC

IECRC

EFH Description

White Hake
Urophycis tenuis

General habitat description: Groundfish species that prefers that prefers deep water environments
and is predominantly found along the edge of the OCS between Cape Hatteras and Cape Cod,
becoming more prevalent on the coastal shelf and inshore waters moving northward into the Gulf of
Maine.

Adults: These demersal fish inhabit benthic habitats in the Gulf of Maine comprised of fine-grained,
muddy substrates and mixed soft and rocky habitat types. Adults are primarily found at temperatures
ranging from 42.8°F to 51.8°F (6°C to 11°C) in the spring and autumn and are most abundant at
depth of 164 to 1,066 feet (50 to 325 meters).

Flatfish

Summer Flounder
Paralichthys
dentatus

General habitat description: This demersal fish species has a range from Maine to South Carolina
but is predominantly concentrated south of Cape Cod. Present in Mid-Atlantic waters during summer
and fall and has been found at depths between 48 and 450 feet (15 and 137 meters). Prefer sandy
or muddy bottom habitats. Spawning is believed to occur offshore in open ocean along the
continental shelf (Packer et al. 1999a). HAPC for summer flounder includes all native species of
macroalgae, seagrasses, and freshwater and tidal macrophytes in any size bed, as well as loose
aggregations, wherever they may occur within adult and juvenile summer flounder EFH.
Eggs/Larvae: Pelagic waters found over the continental shelf from the Gulf of Maine to Cape
Hatteras. Eggs are typically most abundant between Cape Cod and Cape Hatteras, with the heaviest
concentrations within 9 miles (7.8 nm, 14.5 km) of shore off New Jersey and New York. They are
generally found between October and May. Larvae are generally most abundant nearshore (12 to 50
miles [10.4 to 43.4 nm], [19 to 80.5 km] from shore) at depths between 30 to 230 feet (9 to 70
meters). Rare observations of larvae within inland New Jersey waters from January to May, and
October to December.

Juveniles/ Adults: North of Cape Hatteras, EFH is demersal waters over the continental shelf, from
the Gulf of Maine to Cape Hatteras. Juveniles are most abundant from May to September but are
present year-round. They tend to use estuarine habitats as nursery areas, including salt marsh
creeks, seagrass beds, mudflats, and open bay areas (with temperatures greater than 37.4°F (3°C)
and salinities from 10 to 30 ppt). Adults tend to inhabit shallow coastal and estuarine waters during
warmer months, ranging in depths from 1 to 82 feet (0 to 25 meters), with an extensive range of
salinities. In winter, adult summer flounder move offshore on the OCS at depths of 500 feet (152
meters).

Windowpane
Flounder
Scophthalmus
aquosus

General habitat description: This groundfish fish species is typically associated with non-complex
benthic habitats (Collette and Klein-MacPhee 2002) and is found from the Gulf of Saint Lawrence to
Florida (Gutherz 1967). In New Jersey, windowpane flounder are abundant in inland bay systems
and offshore near waters around Atlantic City (Stone et al. 1994; Chang et al. 1999). Spawning
occurs from April to December along areas of the northwest Atlantic.

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/Adults: Found in intertidal and subtidal benthic habitats in estuarine, coastal marine, and
continental shelf waters from the Gulf of Maine to northern Florida (juveniles)/ Cape Hatteras
(adults), including mixed and high-salinity zones in selected bays and estuaries. EFH for these
demersal lifestages is found on mud and sand substrates and extends from the intertidal zone to a
maximum depth of 197 feet (60 meters) for juveniles and 230 feet (70 meters) for adults. Juveniles
prefer sand over mud.
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Common Name/
Scientific Name

EFH Habitat within Project Area

Egg

Larvae

Juvenile

Adult

WFA

OECRC

IECRC

WFA

OECRC

IECRC

WFA

OECRC

IECRC

WFA

OECRC

IECRC

EFH Description

Winter Flounder

Pseudopleuronecte
S americanus

General habitat description: This groundfish fish species inhabit deep waters in their range from
coastal waters in the Strait of Belle Isle, Newfoundland, south to Georgia (Collette and Klein-
MacPhee 2002) and are known to occur regularly in New Jersey waters. They prefer muddy, sandy,
cobbled, gravely, or boulder substrates (Pereira et al. 1999). Adult females spawn on sandy bottom
in shallow habitats.

Eggs/Larvae: Subtidal estuarine and coastal benthic habitats in New Jersey inland bay systems.
Essential habitats for winter flounder eggs include mud, muddy sand, sand, gravel, macroalgae, and
SAV. 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 get
older.

Juveniles/Adults: Estuarine, coastal, and continental shelf benthic habitats, as well as the mixed
and high-salinity zones in New Jersey bays and estuaries (NEFMC 2017). EFH extends from the
intertidal zone (mean high water) to a maximum depth of 197 feet (60 meters) for juveniles and

to a maximum depth of 230 feet (70 meters) for adults. Juveniles are found inshore on muddy and
sandy sediments in and adjacent to eelgrass and macroalgae, in bottom debris, and in marsh
creeks. They tend to settle to the bottom in soft-sediment depositional areas where currents
concentrate late-stage larvae and disperse into coarser-grained substrates as they get older. Adult
EFH occurs on muddy and sandy substrates, and on hard bottom on offshore banks. In inshore
spawning areas, EFH includes a variety of substrates where eggs are deposited on the bottom.

Witch Flounder

Glyptocephalus
cynoglossus

General habitat description: This groundfish species range from the Gulf of Maine to Cape
Hatteras, North Carolina (Cargnelli et al. 1999b), and tend to concentrate near the southwest portion
of the Gulf of Maine (Collette and Klein-MacPhee 2002). Spawning occurs from May through
September and peaks in July and August.

Eggs/Larvae: Pelagic habitats on the continental shelf throughout the northeast region. Eggs are
most often observed from March through October, whereas, larvae are most often observed from
March through November, with peaks from May through July.

Adults: This demersal lifestage inhabits subtidal benthic habitats between 115 and 1,312 feet (35
and 400 meters) in the Gulf of Maine and as deep as 4,921 feet (1,500 meters) on the OCS and
slope, with mud and muddy sand substrates.

Yellowtail Flounder
Limanda ferruginea

General habitat description: This groundfish species range along the Atlantic coast of North
America from Newfoundland to the Chesapeake Bay, with the majority located on the western half of
Georges Bank, the western Gulf of Maine, east of Cape Cod, and southern New England (Collette
and Klein-MacPhee 2002). Present on Georges Bank from March to August. Spawning occurs in
both inshore areas as well as offshore on Georges Bank in July.

Eggs/Larvae: For these pelagic lifestages, EFH is subtidal benthic habitats between 15 and 1,312
feet (35 and 400 meters) depth in the Gulf of Maine, on Georges Bank, and the Mid-Atlantic region
(for eggs) and coastal marine and continental shelf pelagic habitats in the Gulf of Maine, and from
Georges Bank to Cape Hatteras, including the high-salinity zones of bays and estuaries (for larvae).
Juveniles/Adults: These demersal lifestages are found in subtidal 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 selected bays and estuaries. EFH for juveniles occurs on sand and muddy
sand between 66 and 263 feet (20 and 80 meters); whereas for adults, the EFH occurs on sand and
sand with mud, shell hash, gravel, and rocks at depths between 82 and 295 feet (25 and 90 meters).
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Other Finfish

Atlantic Herring
Clupea harengus

General habitat description: Atlantic herring is a schooling, pelagic, commercially important coastal
species that ranges from northern Labrador, Canada to Cape Hatteras, North Carolina, in the
western Atlantic and, depending on feeding, spawning, and wintering, migrates extensively north and
south of their range.

Larvae: Pelagic waters in the Gulf of Maine, Georges Bank, the upper Mid-Atlantic Bight, and listed
bays and estuaries (NEFMC 2017). Generally found at sea surface temperatures below 60.8°F
(16°C), at depths between 164 to 295 feet (50 to 90 meters), and in salinities around 32 ppt. Larvae
are observed between August and April, with peaks in September through November.
Juveniles/Adults: Pelagic waters and bottom habitats in the Gulf of Maine, Georges Bank, southern
New England, and the Mid-Atlantic south to Cape Hatteras. Juveniles are generally found in water
temperatures below 50°F (10°C), at depths between 49 and 443 feet (15 to 135 meters), and in
salinities ranging from 26 to 32 ppt. Adults are generally found in water temperatures below 50°F
(10°C), at depths between 66 and 427 feet (20 to 130 meters), and in salinities above 28 ppt.

Monkfish
Lophius
americanuys

General habitat description: Monkfish can be on the Mid-Atlantic OCS from the tideline down to
2,159 feet (658 meters) during summer and fall (Collette and Klein-MacPhee 2002). Monkfish are
common and are found in abundance on Georges Bank. Monkfish prefer hard sand, pebbly bottom,
gravel, and broken shells for their habitats (Collette and Klein-MacPhee 2002).

Eggs/Larvae: Pelagic waters in the Gulf of Maine, Georges Bank, southern New England, and the
Mid-Atlantic south to Cape Hatteras. Eggs are found at sea surface temperatures below 18°C and in
water depths from 49 to 3,281 feet (15 to 1,000 meters); whereas larvae are found at water
temperatures 64.4°F (15°C) and in water depths from 82 to 3,281 feet (25 to 1,000 meters).

Eggs are most often observed from March through September and larvae are most often observed
from March through September.

Juveniles/Adults: These demersal lifestages inhabit bottom habitats with substrates of a sand-shell
mix, algae-covered rocks, hard sand, pebbly gravel, or mud along the OCS in the Mid-Atlantic.
Diverse habitats, including hard sand, pebbles, gravel, shell, and soft mud are preferred by juveniles.
Juveniles are generally found at water temperatures below 55.4°F (13°C), at depths from 82 to 656
feet (25 to 200 meters), and in a salinity range from 29.9 to 36.7 ppt (Steimle et al. 1999a). For
adults, they are typically found at water temperatures below 59°F (15°C), at depths from 82 to 656
feet (25 to 200 meters), and in a salinity range from 29.9 to 36.7 ppt (Fowler 1952).

Ocean Pout

Macrozoacres
amercanus

General habitat description: This finfish is typically present in southern New England from late
summer to winter. Ocean pout are present in habitats that contain sandy mud, sticky sand, broken
bottom, or on pebbles and gravel (Collette and Klein-MacPhee 2002). They spawn in protected
habitats, such as rock crevices and man-made artifacts, where it lays eggs in nests that it guards
(Steimle et al. 1999b).

Eggs: Hard-bottom habitats in the Gulf of Maine, Georges Bank, and in the Mid-Atlantic Bight, as
well as high-salinity zones in estuaries. Eggs are typically found in water depths less than 328 feet
(100 meters) and egg development takes 2 to 3 months during late fall and winter.
Juveniles/Adults: EFH for juveniles is intertidal and subtidal 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 a number of bays and estuaries north of Cape Cod. Adult
EFH is subtidal benthic habitats 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 selected bays and
estuaries north of Cape Cod. Adult habitat includes mud and sand, particularly in association with
structure forming habitat types like shell, gravel, or boulder.
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Atlantic Butterfish
Peprilus triacanthus

General habitat description: The Atlantic butterfish is a pelagic, surface-dwelling fish that tends to
form schools and ranges from the Gulf of St. Lawrence to Florida, (Bigelow and Schroeder 1953;
Overholtz 2006). These finfish are found in the Mid-Atlantic shelf in the summer and autumn but
migrate to the edge of the continental shelf where they aggregate in response to seasonal cooling of
water temperatures (Grosslein and Azarovitz 1982). Preference for sandy benthic habitat and
spawning occurs on the continental shelf and nearshore areas.

Eggs/Larvae: Pelagic habitats in inshore estuaries and embayments. EFH for eggs is generally
found over bottom depths of 4,921 feet (1,500 meters) or less where average temperatures are
43.7°F to 70.7°F (6.5°C to 21.5°C). EFH for larvae is bottom depths between 135 and 1,148 feet (41
and 350 meters) where average temperatures are 47.3°F to 70.7°F (8.5 to 21.5 °C).
Juveniles/Adults: Pelagic habitats in inshore estuaries and embayments, inshore waters, and on
the inner and outer continental shelf. EFH for juveniles is generally found over bottom depths
between 33 and 919 feet (10 and 280 meters) where bottom water temperatures are between 6.5
and 27 °C and salinities are above 5 ppt. Juveniles feed mainly on planktonic prey. EFH for adults is
generally found over bottom depths between 33 and 820 feet (10 and 250 meters) where bottom
water temperatures are between 40.1°F and 81.2°F (4.5°C and 27.5°C), and salinities are above 5

ppt.

Atlantic Mackerel
Scomber scombrus

General habitat description: Atlantic mackerel ranges from the Gulf of St. Lawrence to Cape
Lookout, North Carolina (MAFMC 2011), tending to congregate in open waters toward the surface
and in nearshore environments. These finfish spawn in in deeper waters off the coast (between
Cape Hatteras to the Gulf of St. Lawrence) in early summer and continue spawning until the water
temperature reaches 46.4°F (8 °C).

Eggs/Larvae: Pelagic habitats in inshore estuaries and embayments and inshore and offshore
waters of the Gulf of Maine, and on the continental shelf from Georges Bank to Cape Hatteras, North
Carolina. EFH for eggs is generally found over bottom depths of 328 feet (100 meters) or less with
average water temperatures of 43.7°F to 54.5°F (6.5°C to 12.5°C). For larvae, EFH is generally
found over bottom depths between 69 and 328 feet (21 and 100 meters) with average water
temperatures of 41.9°F to 52.7 (5.5°C to 11.5°C).

Juveniles/Adults: Pelagic habitats in inshore estuaries and embayments in the Gulf of Maine, and
on the continental shelf from Georges Bank to Cape Hatteras, North Carolina. EFH for juveniles is
generally found over bottom depths between 33 and 328 feet (10 and 110 meters) and in water
temperatures of 41°F to 68°F (5°C to 20°C). Designated EFH is found within the WFA and OECRC
footprints. For adults, EFH is generally found over bottom depths less than 558 feet (170 meters)
and in water temperatures of 5 to 20 °C. Spawning occurs at temperatures above 44.6°F (7°C), with
a peak between 48.2°F and 57.2°F (9°C and 14°C).
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Black Sea Bass
Centropristis striata

General habitat description: This demersal finfish species is found in the western Atlantic, ranging
from southern Nova Scotia to Florida (Drohan et al. 2007), within a depth range from the tide line
down to 420 feet (128 meters). Prefers structured habitats such as reefs, shipwrecks, and lobster
pots along the continental shelf (Steimle et al. 1999c). Adults spawn from the middle of May until the
end of June in New Jersey, New York, and southern New England waters (Collette and Klein-
MacPhee 2002).

Larvae: Pelagic waters found over the continental shelf. Habitats for the transforming (to juveniles)
larvae are near the coastal areas and into marine parts of estuaries between Virginia and New York.
Larval sea bass settle in benthic habitats during juvenile transformation, favoring structurally complex
inshore habitat such as sponge beds.

Juveniles/Adults: 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. Black sea bass are also
found in estuaries from May through October. Juveniles are found in waters warmer than 43°F
(6.1°C), with salinities greater than 18 ppt and coastal areas between Virginia and Massachusetts,
but winter offshore from New Jersey and south. Wintering adults (November through April) are
generally offshore, south of New York to North Carolina. 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 are also structure
oriented, with sand and shell usually the substrate preference. Temperatures above 6.1°C seem to
be the minimum requirements for adults.

Bluefish

Pomatomus
saltatrix

General habitat description: Bluefish range from Nova Scotia to Bermuda and seasonally migrate
to the Mid-Atlantic Bight during the spring (Fahay et al. 1999), returning to deeper offshore water of
southeastern Florida in November (Grosslein and Azarovitz 1982; Stone et al. 1994).

Eggs/Larvae: Eggs are found in mid-shelf waters ranging from 98 to 230 feet (30 to 70 meters) in
southern New England to Cape Hatteras, in temperatures ranging from 64.4°F to 71.6°F (18°C to
22°C), with salinities greater than 31 ppt (Hardy 1978; Fahay et al. 1999). Eggs are not found in
estuarine waters. Larvae are found in oceanic waters in temperatures of 18°C, with salinities of
greater than 30 ppt (Able and Fahay 1998; Shepherd and Packer 2006). Larvae are transported
across the shelf to estuarine nurseries via active migration presumably facilitated by oceanographic
features or Eckman transport, which is critical for recruitment success. Bluefish larvae consume
primarily copepods (Shepherd and Packer 2006).

Juveniles/Adults: Juveniles inhabit pelagic, nearshore areas and estuaries in temperatures
between 66.2°F and 75.2°F (19°C and 24°C), with salinities that range from 23 to 36 ppt (Shepherd
and Packer 2006). Juveniles are found in the inland waters of New Jersey from May through
November, with peak abundances observed from June through October (Stone et al. 1994). Adults
are found in oceanic, nearshore, and continental shelf waters and prefer temperatures above 14-
16°C and salinities above 25 ppt (Fahay et al. 1999). Adults are observed in the inland bays of New
Jersey from May through October and are not associated with a specific substrate (Stone et al.
1994). The species migrates extensively and is distributed based on season and size of the
individuals within the schools (Shepherd and Packer 2006). There are two predominant spawning
areas on the east coast: one during the spring that is located offshore from southern Florida to North
Carolina and the other during summer in the Mid-Atlantic Bight (Wilk 1982). Juveniles prey on locally
abundant macroinvertebrates and fish, whereas, adults prey on schooling species.
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Scup
Stenotomus
chrysops

General habitat description: This demersal finfish range from the Gulf of Maine to North Carolina.
Scup are known to congregate in nearshore areas of New England from early April to December, at
depths between 269 and 420 feet (82 and 128 meters) (Collette and Klein-MacPhee 2002). Scup are
an important food species for other commercially important species (Collette and Klein-MacPhee
2002). Preference for smooth to rocky bottom habitats and these fish usually form schools around
such bottoms. Spawning occurs nearshore and in relatively shallow waters over sandy bottom
between May and August (Steimle et al. 1999d).

Eggs/Larvae: Eggs and larvae are found in estuaries in southern New England to coastal Virginia, in
waters between 54.9°F and 73.0°F (12.7°C and 22.8°C) and in salinities greater than 15 ppt. Eggs
and larvae are found from May through August.

Juveniles/Adults: 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. Inshore, EFH
is the estuaries where scup has been identified as common, abundant, or highly abundant. During
spring and summer, juveniles are found 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 44.6°F (7°C) and salinities greater than 15 ppt. Wintering adults
(November through April) are usually offshore, south of New York to North Carolina, in waters above
44.6°F (7°C).

Highly Migratory Species

Albacore Tuna
Thunnus alalunga

General habitat description: Pelagic species with a wide range, north to Newfoundland and south
to the Gulf of Mexico, and east from the western Atlantic west to the Mediterranean (NOAA 2009).
Spawn in the spring and summer in the western tropical areas of the Atlantic, and they move
northward to the central and northern portions of the Atlantic as wintering areas. EFH includes
offshore pelagic regions of the Atlantic Ocean from north of Cape Hatteras, North Carolina, to Cape
Cod.

Juveniles: Offshore pelagic habitats are seaward of the continental shelf break to the extent of the
U.S. EEZ boundary on Georges Bank and Cape Cod. Offshore and coastal habitats also range from
Cape Cod to the middle east coast of Florida, and in the central Gulf of Mexico from the Florida
Panhandle to southern Texas. Localized EFH is southeast of Puerto Rico.

Adults: Offshore pelagic habitats are seaward of the continental shelf break to the extent of the U.S.
EEZ boundary on Georges Bank and Cape Cod. Also, adults are found in offshore and coastal
habitats from Cape Cod to North Carolina, and in offshore pelagic habitats of the Blake Plateau. EFH
in the Gulf of Mexico spans throughout much of the offshore pelagic habitat from the West Florida
Shelf to the continental shelf off southern Texas.

Bluefin Tuna
Thunnus thynnus

General habitat description: Bluefin tuna range from Labrador south to the Gulf of Mexico (NOAA
2009) and inhabit open ocean environments with variable temperature and salinity levels. They
migrate north from the Gulf of Mexico spawning ground in the spring to New England and Canada
through the summer and beginning of fall. In June they can be found off the coast of New Jersey,
Long Island, and southern New England (Collette and Klein-MacPhee 2002). These fish

are found at depths ranging from near the surface to 300 feet (91 meters) deep. Bluefin tuna is
considered overfished but remains an important commercial and recreational target species (NOAA
2009).

Juveniles: Coastal and pelagic habitats extend from the Gulf of Maine to the Mid-Atlantic Bight,
continuing south to Cape Hatteras. 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 (60.8°F to 66.2°F [16°C to 19°C]; 0 to 131.2 feet [40 meters] deep).
EFH in other locations is associated with temperatures ranging from 39.2°F to 78.8°F (4°C to 26 °C),
often in depths of less than 65.6 feet (20 meters), but juveniles can be found in waters that are 131.2
to 328 feet [40 to 100 meters] in depth in winter.

Adults: Offshore and coastal pelagic habitats from the Gulf of Maine to the outer extent of the U.S.
EEZ (NMFS 2009).
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Skipjack Tuna
Katsuwonus
pelamis

General habitat description: Global, pelagic species that has a range from Newfoundland to Brazil
(NOAA 2009). They spawn opportunistically in warm waters near the equator from spring to fall, with
most spawning occurring in the summer. Although, this species is commercially and recreationally
important, the overfishing status of this tuna is unknown. Designated EFH for spawning, eggs, and
larvae is restricted to the Gulf of Mexico and Atlantic waters off the coast of Florida.

Juveniles: Offshore pelagic habitats are located seaward of the continental shelf break between the
seaward extent of the U.S. EEZ boundary on Georges Bank; 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. Juveniles are also found in offshore waters in the central
Gulf of Mexico from Texas through the Florida Panhandle. In all areas juveniles are found if water is
greater than 65.6 feet (20 meters).

Adults: Coastal and offshore pelagic habitats between Massachusetts and Cape Lookout, North
Carolina and localized areas are in the Atlantic off South Carolina and Georgia, and the northeast
coast of Florida. EFH in the Atlantic Ocean also is located on the Blake Plateau and in the Florida
Straits through the Florida Keys. EFH also includes areas in the central Gulf of Mexico, offshore in
pelagic habitats seaward of the southeastern edge of the West Florida Shelf to Texas.

Yellowfin Tuna
Thunnus albacares

General habitat description: Global species with a wide range from the central region of the Gulf of
Mexico from Florida to Southern Texas and from the mid-east coast of Florida and Georgia to Cape
Cod. They are also located south of Puerto Rico. Yellowfin tuna travel in schools and prefer the
water surface in open ocean. Spawning occurs throughout the year between 15°N and 15°S latitude
and in the Gulf of Mexico and the Caribbean in May through November and are believed to spawn
serially.

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. Designated EFH is found
within the WFA and OECRC footprints.

Adults: 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. Adults are
locally distributed in the Florida Straits and off the southwestern edge of the West Florida Shelf.
Yellowfish tuna adults are also found in the central Gulf of Mexico from the Florida Panhandle to
southern Texas. Localized EFH is southeast of Puerto Rico.

Swordfish
Xiphias gladius

General habitat description: Pelagic, highly migratory species that can be found in tropical,
temperate, and occasionally cold waters and is distributed in the western North Atlantic from the
Grand Banks of Newfoundland south to the Gulf Stream (NOAA n.d.).

Juveniles: Generally found in the middle of the oceanic water column at depths ranging from 656 to
1968 feet (200 to 600 meters) in temperatures between 18°C and 22°C. However, they can be found
in waters ranging from 41°F) to 80.6°F (5°C to 27°C) (Florida Museum of Natural History 2017).
Frequently observed close to the surface but are believed to swim to depths greater than 2,132 feet
(650 meters) (Florida Museum of Natural History 2017). Juveniles grow rapidly and feed on a variety
of pelagic fish and invertebrates, including squid and other cephalopods (NOAA n.d.; Florida
Museum of Natural History 2017).
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Invertebrates

Atlantic Sea
Scallop
Placopecten
melanics

General habitat description: The Atlantic sea scallop occurs along the continental shelf at depths
ranging from 59 to 360.9 feet (18 to 110 meters) and is generally found in seabed areas with coast
substrates consisting of gravel, shells, and rocks (Packer et al. 1999b). They spawn in September
and rely on the currents to spread eggs and larvae in different areas. They often occur in
aggregations called beds which may be sporadic or essentially permanent, depending on how
suitable the habitat conditions are (temperature, food availability, and substrate) and whether
oceanographic features (fronts, currents) keep larval stages near to the spawning population.

Eggs: Benthic habitats in inshore areas and on the continental shelf in the vicinity of adult scallops.
Demersal eggs remain on the seafloor until they develop into the first free-swimming larval stage.
Larvae: Benthic (demersal) and water column (pelagic) habitats in inshore and offshore areas
throughout the greater Atlantic region south to Cape Hatteras. Any hard surface can provide an
essenti al habitat for settling pel agi,andlmacroaigae
and other benthic organisms. Spat that settle on shifting sand do not survive. In laboratory studies,
maximum survival of juvenile scallops occurred between 1.2°C and 15°C and above salinities of 25
ppt.

Juveniles/Adults: Demersal benthic habitats in the Gulf of Maine, on Georges Bank, and in the Mid-
Atlantic in depths of 59 to 360.9 feet (18 to 110 meters) for adults and older juveniles. Younger
juveniles (0.2- to 0.5-inch [5 to 12 mm] shell height) leave the original substrate on which they settle
(see spat, above) and attach themselves by byssal threads to shells, gravel, and small rocks
(pebble, cobble), preferring gravel. Juvenile scallops are relatively active and swim to escape
predation when they can be carried long distances by currents. EFH for older juveniles and adults is
sand and gravel substrates in depths of 59 to 360.9 feet (18 to 110 meters), but they are also found
in shallower water and as deep as 360.9 feet (180 meters) in the Gulf of Maine. Growth of adult
scallops is optimal between 50°F and 15°F (10°C and 15°C), and they prefer full strength seawater.

Atlantic Surfclam
Spisula solidissima

General habitat description: The Atlantic surfclam occupies areas along the continental shelf from
southern portions of the Gulf of St. Lawrence to Cape Hatteras, North Carolina (Cargnelli et al.
1999c). Preference for sandy habitats and spawns in the summer and early fall.

Juveniles and Adults: Inhabits demersal benthic habitat throughout the substrate, to a depth of 3.3
feet (1 meter) below the water/sediment interface, within federal waters from the eastern edge of
Georges Bank and the Gulf of Maine throughout the Atlantic EEZ. Generally occur from the beach
zone to a depth of about 200 feet (61 meters), but beyond about 125 feet (38 meters), abundance is
low.

Ocean Quahog
Artica islandica

General habitat description: The ocean quahog is a bivalve mollusk that is slow to mature and is
found in a range from Newfoundland to Cape Hatteras distributed along the continental shelf
(Cargnelli et al. 1999d). The highest concentrations of quahogs are offshore south of Nantucket to
the Delmarva Peninsula. The quahog prefers medium to fine sandy bottom with mud and silt.
Spawning occurs from spring to fall with multiple annual spawning events (Cargnelli et al. 1999d).
Juveniles and Adults: Inhabits demersal benthic habitat throughout the substrate, to a depth of 3
feet (0.9 meter) 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 29.5 feet (9 meters) to about 800.5 feet (244 meters). Rarely found where
bottom water temperatures exceed 59.9°F (15.5°C)
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Longfin Squid
Loligo pealeii

General habitat description: Pelagic, schooling species that has a general range from
Newfoundland to the Gulf of Venezuela but is abundant enough to be considered commercially
important from Georges Bank to Cape Hatteras (Cargnelli et al. 1999e). Typically found in waters
that have a temperature of at least 48.2°F (9°C); therefore, they move with a pattern of seasonal
migrations. They move offshore in late fall and overwinter along the edge of the continental shelf;
they move both inshore and north as the water temperatures raise with the seasons. Most eggs are
spawned in May and hatch in July, although there are two broods, an early spring and late summer
(Cargnelli et al. 1999e).

Eggs/Larvae: Demersal eggs found in inshore and offshore bottom habitats from Georges Bank
southward to Cape Hatteras, generally where bottom water temperatures are between 50°F and
73.4°F (10°C and 23°C), salinities are between 30 and 32 ppt, and typically in depths are less than
164 feet (50 meters). Females deposit eggs in gelatinous capsules (that are attached in clusters to
rocks, boulders, and aquatic vegetation and on sand or mud bottom, generally in depths less than
164 feet (G0 meters). Egg ma s s e s 0 demérsabapdsanchosed te the substrates on which
they are laid. Larvae are pelagic near the surface and occur at temperatures of between 50 to 78.8°F
(10 to 26°C) and salinities of 31.5 to 34.0 ppt.

Juveniles/Adults: Pelagic habitats in inshore and offshore continental shelf waters from Georges
Bank to South Carolina, in the southwestern Gulf of Maine, and in embayments, including
Narragansett Bay, Long Island Sound, and Raritan Bay (MAFMC 2011). EFH for juveniles is
generally found over bottom depths between 19.7 and 524.9 feet (6 and 160 meters) where bottom
water temperatures are 47.3°F to 76.1°F (8.5°C to 24.5°C and salinities are 28.5 to 36.5 ppt
(MAFMC 2011). With respect to adults, the EFH for recruit longfin squid is generally found over
bottom depths between 19.7 and 656.2 feet (6 and 200 meters) where bottom water temperatures
are 47.3°F to 57.2°F (8.5°C to 14°C) and salinities are 24 to 36.5 ppt. Recruits inhabit the continental
shelf and upper continental slope to depths of 1,312.3 feet (400 meters). They migrate offshore in
the fall and overwinter in warmer waters along the edge of the shelf. Like larvae they also make daily
vertical migrations. Individuals larger than 4.7 inches (12 cm) feed on fish, and those larger than 6.3
inches (16 cm) feed on fish and squid.

Northern Shortfin
Squid
lllex illecebrosus

General habitat description: Highly migratory species distributed in the northwest Atlantic Ocean
between the Sea of Labrador and the Florida Straits. Its range is from Newfoundland to Cape
Hatteras, North Carolina (Hendrickson and Holmes 2004).

Juveniles: EFH for pre-recruits is pelagic habitats along the OCS and slope to South Carolina, on
Georges Bank, and on the inner continental shelf off New Jersey and southern Maine and New
Hampshire (MAFMC 2011). Juvenile shortfin squid are referred to as pre-recruits. Pre-recruit EFH is
found over bottom depths between 134.5 and 1,312 feet (41 and 400 meters), with bottom
temperatures between 49.1°F and 61.7°F (9.5°C and 16.5°C) and salinities between 34.5 to 36.5 ppt
(MAFMC 2011). Pre-recruits also inhabit pelagic habitats in the Gulf Stream and migrate onto the
shelf as they grow. Pre-recruits make daily vertical migrations though the water column (MAFMC
2011).

Adults: In the summer months adults are most abundant at depths of 328 to 656 ft (100 to 200 m)
and generally not in waters shallower than 59 ft (18 m). In the fall and winter months adults migrate
offshore.

Source: Modified from COP, Volume Ill, Appendix P; Ocean Wind 2022a
°C = degrees Celsius; °F = degrees Fahrenheit; COP = Construction and Operations Plan; EFH = Essential Fish Habitat; EEZ = Exclusive Economic Zone; HAPC = Habitat Area of Particular Concern; IECRC = Inshore Export Cable Route Corridor; km = kilometers; nm =
nautical miles; NMFS = National Marine Fisheries Service; NOAA = National Oceanic and Atmospheric Administration; OCS = Outer Continental Shelf; OECRC = Offshore Export Cable Route Corridor; ppt = parts per thousand; WFA = Wind Farm Area
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EFH-Designated Elasmobranchs within the Project Area
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Scientific Name

EFH Habitat within Project Area

Neonate

Juvenile
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Skates

Clearnose Skate
Raja eglanteria

General habitat description: Clearnose skate occurs from Nova Scotia to northeastern Florida and includes the northern Gulf
of Mexico from northwestern Florida to Texas (Packer et al. 2003a). This is considered a southern species and is considered
rare in the northern portion of its range (Packer et al. 2003a). Bigelow and Schroeder (1953) reported clearnose skate inshore
between April and November off the shore of New Jersey.

Juveniles: Juveniles are fully developed at hatching. EFH includes subtidal benthic habitats in coastal and inner continental
shel f waters from New Jer s ey,intadlition to the High-salinlyezdnesdfbayRdnd estuaries,n F
including the Chesapeake and Delaware Bays. Demersal benthic habitats primarily consist of mud and sand, but also gravelly
and rocky bottoms from the shoreline to 30 meters (NEFMC 2017).

Adults: Most abundant in water depths of 37 98 feet (11 30 meters) during NEFSC spring trawl surveys, and water temperatures
from 39.2°F to 69.8°F (4°C to 21°C) (Packer et al. 2003a). Adults feed on polychaetes, amphipods, mysid shrimps, shrimp,
mantis shrimp, crabs, bivalves, squids, and small fishes (Packer et al. 2003a). This species is regularly preyed upon by sand
tiger shark. Adult EFH includes subtidal benthic habitats in coastal and inner continental shelf waters from New Jersey to Cape
Hatteras, in addition to the high-salinity zones of bays and estuaries, including the Chesapeake and Delaware Bays. Demersal
benthic habitats primarily consist of mud and sand, but also gravelly and rocky bottoms from the shoreline to 131 feet (40
meters) (NEFMC 2017).

Little Skate
Leucoraja erinacea

General habitat description: Demersal species that has a range from Nova Scotia to Cape Hatteras and is highly
concentrated in the Mid-Atlantic Bight and on Georges Bank. Found year-round on Georges Bank and tolerates a wide range of
temperatures (Packer et al. 2003b). Prefers sandy or pebbly bottom but can also be found on mud and ledges (Collette and
Klein-MacPhee 2002).

Juveniles/Adults: Intertidal and subtidal 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 262.5 feet (80 meters) for juveniles and
328 feet (100 meters) for adults. EFH also includes high-salinity zones in selected bays and estuaries. EFH occurs on sand and
gravel substrates, but also mud, where they are found.

Winter Skate
Leucoraja ocellata

General habitat description: Demersal species that has a range from the southern coast of Newfoundland to Cape Hatteras
and has concentrated populations on Georges Bank and the northern section of the Mid-Atlantic Bight (Packer et al. 2003c.
The winter skate has very similar temperature ranges and migration patterns as the little skate.

Juveniles: Subtidal benthic habitats in coastal waters from eastern Maine to Delaware Bay and on the continental shelf in
southern New England and the Mid-Atlantic region, and on Georges Bank, from the shoreline to a maximum depth of 295.3 feet
(90 meters), including the high-salinity zones of selected bays and estuaries. EFH for juvenile winter skates occurs on sand and
gravel substrates, but also mud, where they are found.

Adults: Subtidal benthic habitats in coastal waters in the southwestern Gulf of Maine, in coastal and continental shelf waters in
southern New England and the Mid-Atlantic region, and on Georges Bank, from the shoreline to a maximum depth of 262.5 feet
(80 meters), including the high-salinity zones of selected bays and estuaries. EFH for adult winter skates occurs on sand and
gravel substrates, but also mud, where they are found.

Sharks

Atlantic Angel Shark
Squatina dumeril

General habitat description: A benthic, flattened shark inhabiting coastal waters from Massachusetts to the Florida Keys, the
Gulf of Mexico, and the Caribbean (NMFS 2017). This shark species is commonly found from southern New England to the
Maryland coast and migrates seasonally from shallow to deep water (Castro 2011).

Neonates, Juveniles, and Adults: EFH for these demersal lifestages includes continental shelf habitats from Cape May, New
Jersey, to Cape Lookout, North Carolina (NMFS 2017). Accurate age and growth models have not been developed and
maturity is probably reached at a length of 35 to 41 inches (90 to 105 cm) (Baremore 2010; NFMS 2017). Birth of Atlantic angel
shark occurs at depths of 59.1 to 88.6 feet (18 to 27 meters) during the spring or early summer months (Castro 2011). The diet
of the Atlantic angel shark is dominated by teleost fishes as well as squid, crustaceans, and portunid crabs (Baremore et al.
2008, 2009).
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Atlantic Sharpnose
Shark
Rhizopriondon
terraenovae

General habitat description: The Atlantic sharpnose shark occurs in warm-temperate and tropical waters, ranging primarily
from New Brunswick, Canada to Florida, including the Gulf of Mexico and the coast of Brazil (Florida Museum of Natural
History 2018).

Adults: Found in coastal, shallow pelagic habitats at depths ranging from the surface to 918.6 feet (280 meters), although they
remain primarily in waters less than 32.8 feet (10 meters) deep (Florida Museum of Natural History 2018). Forages close to the
surf zone and in enclosed bays, sounds, harbors, and marine to brackish estuaries (Rl Sea Grant/NMFS 2003). Male Atlantic
sharpnose sharks reach maturity at approximately 2 to 2.4 years and are generally 31.5 to 33.5 inches (80 to 85 cm) in length,
and females reach maturity at 2.4 to 2.8 years and measure 33.5 to 35.4 inches (85 to 90 cm) in length (Florida Museum of
Natural History 2018). The adult Atlantic sharpnose shark migrates inshore to offshore seasonally, forming large sexually
segregated schools during migration (Florida Museum of Natural History 2018). Mating occurs during late spring and early
summer, followed by a 10- to 11-month gestation period, after which females return inshore from their offshore overwintering
habitat to give birth (Florida Museum of Natural History 2018). Adult Atlantic sharpnose shark prey on small bony fish, toadfish,
and filefish), worms, shrimp, crabs, and mollusks.

Basking Shark
Cetorhinus maximus

General habitat description: In the northwestern and eastern Atlantic, basking sharks occur in coastal regions from April to
October, usually with a peak in sightings from May until August (Kenney et al. 1985; Southall et al. 2005; Witt et al. 2012). The
temporal and spatial distribution of basking sharks in both the northwestern and eastern Atlantic are thought to be influenced by
seasonal water stratifications, temperature, and prey abundance (Owen 1984; Sims and Merrett 1997; Sims and Quayle 1998;
Sims 1999; Sims et al. 2003; Skomal et al. 2004; Cotton et al. 2005; Witt et al. 2012). Basking sharks are filter-feeders and are
known to migrate from the Northern to the Southern Hemisphere (Skomal et al. 2009).

Neonates, Juveniles, and Adults: Insufficient data is available to differentiate EFH between size classes; therefore, EFH
designations for all life stages have been combined and are considered the same. EFH for basking shark includes the Atlantic
east coast from the Gulf of Maine to the northern Outer Banks of North Carolina, following the mid-South Carolina to coastal
areas of northeast Florida (NMFS 2017). Aggregations of basking sharks have been observed south and southeast of Long
Island, east of Cape Cod, and along the coast of Maine. Aggregations have been associated with persistent thermal fronts
within areas of high prey density (NMFS 2017). These aggregations tend to be associated with persistent thermal fronts within
areas of high prey density (plankton).

Blue Shark
Prionace glauca

General habitat description: The blue shark is a pelagic, highly migratory species, occurring in temperate and tropical inshore
and offshore waters, and ranging from Newfoundland and the Gulf of St. Lawrence south to Argentina (DFO 2018). Prefers
deep, clear waters with temperatures ranging from 50°F to 68°F (10°C to 20°C) (Castro 1983).

Neonates: EFH is in the Atlantic in areas offshore of Cape Cod through New Jersey, seaward of the 98.4-foot (30-meter)
bathymetric line (and excluding inshore waters such as Long Island Sound). EFH follows the continental shelf south of Georges
Bank to the outer extent of the U.S. EEZ in the Gulf of Maine.

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 Florida.

Common Thresher
Shark

Alopias vulpinus

General habitat description: The common thresher shark is found in both coastal and oceanic and cool and warm waters
(Natanson and Gervelis 2013) and has a range from the south Atlantic to the Gulf of Maine. Females give birth to young once a
year in the spring.

Neonates, Juveniles, and Adults: EFH is located 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 from
64.8°F to 69.6°F (18.2°C to 20.9°C) and at depths from 15.1 to 44.5 feet (4.6 to 13.7 meters) (McCandless et al. 2002).

Dusky Shark
Carcharhinus obscurus

General habitat description: The dusky shark has a range among warm and temperate coastal waters in the Atlantic, Pacific,
and Indian oceans (McCandless et al. 2014). Prefers both inshore waters and deeper waters along the continental shelf edge
and often uses coastal waters as nurseries. The shark species gives birth in the Chesapeake Bay in Maryland in June and July
(NOAA 2009).

Neonates: EFH includes areas along the Atlantic east coast of Florida to the mid-coast of Georgia, and South Carolina to
southern Cape Cod. Designhated EFH is found within the WFA and OECRC footprints.

Juveniles and Adults: EFH designation for juvenile and adult life stages have been combined and are considered the same.
EFH includes localized areas in the central Gulf of Mexico, southern Texas, the Florida Panhandle, mid-west coast of Florida,
and Florida Keys. EFH also includes the Atlantic east coast of Florida and South Carolina to southern Cape Cod.
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Sand Tiger Shark
Carcharias taurus

General habitat description: Sand tiger sharks occur off the coast of the northwest Atlantic and have been known to make
transoceanic migrations (NOAA 2009) and in North America, they are rarely encountered north of the Mid-Atlantic Bight.
Nurseries for tiger sharks are most likely offshore, although little is known about the pupping grounds.

Neonates and Juveniles: EFH for both neonate and juvenile life stages occurs along the Atlantic east coast from northern
Florida to Cape Cod and includes the Plymouth, Kingston, Duxbury Bay system, Sandy Hook, and Narragansett Bays as well
as coastal sounds, lower Chesapeake Bay, Delaware Bay, and Raleigh Bay (NMFS 2009). Nursery habitat for sand tiger shark
was characterized for the Delaware Bay, which consisted of temperatures from 66.2°F to 77°F (19°F to 25°C), salinities from 23
to 30 ppt at depths of 2.8-7 m in sand and mud areas (McCandless et al. 2002). Nursery characteristics of nearshore waters of
North Carolina consist of temperatures from 66.2°F to 80.6°F (19°C to 27°C), salinities of 30 to 31 ppt at depths of 26.2 to 42.7
feet (8 to 13 meters) in rocky and mud areas and in areas containing artificial reefs or wrecks (McCandless et al. 2002).
Adults: Shallow coastal waters to the 25 m isobath from Barnegat Inlet, NJ to Cape Lookout; from St. Augustine to Cape
Canaveral, FL.

Sandbar Shark
Carcharhinus plumbeus

General habitat description: The sandbar shark ranges within subtropical and warm-temperate waters with the North Atlantic
population ranging from Cape Cod to the western Gulf of Mexico. Prefers bottom habitats and is most common in 65.6 to 180.4
feet (20 to 55 meters) of water, but occasionally found at depths of about 656.2 feet (200 meters). In the United States, sandbar
shark nursery areas consist of shallow coastal waters fro
Neonates: Designated EFH is identified in localized coastal areas on the Florida Panhandle, as well as localized areas along
the Georgia and South Carolina coastlines and from Cape Lookout to Long Island, New York (NMFS 2009). Sandbar shark
nursery areas are typically in shallow coastal waters for neonates and young-of-the-year life stages and have been identified in
Great Bay, New Jersey (Merson and Pratt 2001, 2007). The juvenile diet consists of blue crabs, mantis shrimp and other
crustaceans, and a variety of fish, such as menhaden, black sea bass, and flatfish.

Juveniles: Designated EFH is in localized areas of the Atlantic coast of Florida, South Carolina, and southern North Carolina,
and from Cape Lookout to southern New England (NFMS 2009). Juveniles will remain in or near the nursery grounds until late
fall, later forming schools and migrating to deeper waters (NFMS 2009). Juvenile sandbar sharks return to nursery grounds
during warmer months and repeat this migratory pattern until they are approximately 7 to 10 years of age and begin a wider
migration into the adult life stage. The diet of juvenile sandbar sharks consists of hakes, mackerels, monkfish, flatfish, squids,
and crabs (Stillwell and Kohler 1993).

Adults: EFH designations for sandbar shark occur within localized areas off Alabama and coastal areas from the Florida
Panhandle to the Florida Keys in the Gulf of Mexico. Adults are found along the Atlantic coast from the shore to a depth of
918.6 feet (280 meters) in southern Nantucket, Massachusetts, to the Florida Keys (NMFS 2009). They migrate seasonally
along the western Atlantic coast, moving north with warming water temperatures during the summer and south as temperatures
begin to decrease during the fall (Collette and Klein-MacPhee 2002). Adults are opportunistic bottom feeders that prey on bony
fishes, smaller sharks, rays, cephalopods, gastropods, crabs, and shrimps (Collette and Klein-MacPhee 2002; Bowman et al.
2000; Stillwell and Kohler 1993).

Shortfin Mako Shark
Isurus oxyrinchus

General habitat description: Oceanic species found in warm and warm-temperate waters throughout all oceans. It feeds on
fast-moving fishes such as swordfish, tuna, and other sharks (Castro 1983), as well as clupeids, needlefishes, crustaceans,
and cephalopods (Maia et al. 2007). MacNeil et al. (2005) found evidence of a dietary shift from cephalopods to bluefish in the
spring.

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 2009). Neonate are less than 50.4 inches (128 cm), juveniles are
50.4 to 107.9 inches (129 to 274 cm), and adults are greater than 108.3 inches (275 cm) (NMFS 2017).

Smooth Dogfish
Mustelus canis

General habitat description: Common coastal shark species found from Massachusetts to northern Argentina. They are
primarily demersal sharks that inhabit coastal shelves and inshore waters to a maximum depth of 656.2 feet (200 meters)
(NMFS 2017). Smooth dogfish is a migratory species that responds to water temperature and congregates between southern
North Carolina and the Chesapeake Bay in the winter.

Neonates, Juveniles, and Adults: Demersal EFH for smooth dogfish identified in the Atlantic is exclusively for smooth
dogfish. EFH for smooth dogfish includes coastal areas from Cape Cod Bay, Massachusetts, to South Carolina, inclusive of
inshore bays and estuaries (e.g., Delaware Bay, Long Island Sound). EFH also includes continental shelf habitats between
southern New Jersey and Cape Hatteras, North Carolina (NMFS 2017). Smooth dogfish have diets that are predominantly
invertebrates, such as large crustaceans consisting mostly of crabs, but also American lobsters (Scharf et al. 2000).
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Spiny Dogfish
Squalus acanthias

General habitat description: The spiny dodfish is widely distributed throughout the world, with populations existing on the
continental shelf of the northern and southern temperate zones, which includes the North Atlantic from Greenland to
northeastern Florida, with concentrations from Nova Scotia to Cape Hatteras. ). Individuals travel in schools by size until
maturity, at which point they form schools segregated by size and sex (Collette and Klein-MacPhee 2002; Nammack et al.
1985; Bigelow and Schroeder 1953). Spawning occurs offshore during the winter (Bigelow and Schroeder 1953). Based on
seasonal temperatures, spiny dogfish migrate up to 994.2 miles (1,600 km) along the east coast, and Spiny dogfish have been
observed along the New Jersey coast in March (Bigelow and Schroeder 1953).

Juveniles: Spiny dogfish are born offshore in fall or winter, ranging from approximately 8 to 13 inches (20 to 33 cm (Soldat
1979; Nammack et al. 1985; Burgess 2002). From 1963 to 2003, NEFSC bottom trawl surveys collected spiny dogfish juveniles
at depths ranging from 36 to 1,640.4 feet (11 to 500 meters), in water approximately 37.4°F to 62.6°F (3°C to 17°C), with
salinities ranging from 24 to 36 ppt.

Adults: Adults are found in deeper waters inshore and offshore from the shallows to approximately 2,952.7 feet (900 meters)
deep, in water temperatures that range from 42.8°F to 46.4°F (6°C to 8°C, and seldom over 59.0°F (15°C) (Collette and Klein-
MacPhee 2002). Adults will feed on a variety of fish including mackerel, herring, scup, flatfish, and cod, shrimp, crabs, squid,
siphonophores, and sipunculid worms (Bigelow and Schroeder 1953; Bowman et al. 2000).

Tiger Shark
Galeocerdo cuvieri

General habitat description: The tiger shark is found from Cape Cod, Massachusetts, to Uruguay, including the Gulf of
Mexico and the Caribbean Sea. They are found near inshore coastal waters to the OCS, as well as offshore including oceanic
island groups. The tiger shark inhabits warm waters in both deep oceanic and shallow coastal regions (Castro 1983). They
occur in the western North Atlantic, but rarely occur north of the Mid-Atlantic Bight (Skomal 2007).

Juveniles and Adults: EFH extends from offshore pelagic habitats associated with the continental shelf break at the seaward
extent of the U.S. EEZ boundary to the Florida Keys and is found in the central Gulf of Mexico and off Texas and Louisiana,
and from Mississippi through the Florida Keys. EFH in the Atlantic Ocean extends from offshore pelagic habitats associated
with the continental shelf break (NMFS 2017).

White Shark
Carcharodon carcharias

General habitat description: The white shark ranges within all temperate and tropical belts of oceans, including the
Mediterranean Sea. The white shark occurs in coastal and offshore waters and has a very sporadic presence. Because of the
sharkés sporadi c proersabautdatebreeding alits. Bightingsl okthe iwlsite dhark in the Mid-Atlantic Bight
occur from April to December. The white shark prefers open ocean habitat.

Neonates: EFH includes inshore waters out to 65.2 miles (56.7 nm, 105 km) from Cape Cod, Massachusetts, to an area
offshore of Ocean City, New Jersey.

Juveniles and Adults: EFH includes inshore waters to habitats 65.2 miles (56.7 nm, 105 km) from shore, in water
temperatures ranging from 9 to 28 °C, but more commonly found in water temperatures from 57.2°F to 73.4°F (14°C 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.

Source: Modified from COP, Volume lll, Appendix P; Ocean Wind 2022a

°C = degrees Celsius; °F = degrees Fahrenheit; cm = centimeters; COP = Construction and Operations Plan; EEZ = Exclusive Economic Zone; EFH = Essential Fish Habitat; HAPC = Habitat Area of Particular Concern; IECRC = Inshore Export Cable Route Corridor; km =
kilometers; nm = nautical miles; NMFS = National Marine Fisheries Service; NOAA = National Oceanic and Atmospheric Administration; OCS = Outer Continental Shelf; OECRC = Offshore Export Cable Route Corridor; ppt = parts per thousand; WFA = Wind Farm Area
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41.1 Vulnerable Species, Life Stages , and Habitat

Many mobile species are less susceptible to potdPrggctimpacts because they can leave or avoid
areas of impacts. However, cert&@RH specesor lifestagesre more susceptible because they are
immobile or have limited mobilityCertain habitats are also considered sensitive.

1 Winter floundereggs(adhesive and demersalmud, sand, gravel, and SA¥hdlarvae,are found in
Mid-Atlantic estuariesn late winter through spring

1 Sessile or slownovingbenthic/epibenthic invertebratésivalve juveniles and adultsquid egg
mops)

1 Skate egg cases

Oceanpout eggs and larvae

9 Tidal saltmarshs especially those dominated Byartina alternifloraand/orSpartina patens
Marshes dominated thragmites australiswhile still providing important wetlands functions, are
not as sensitive to disturbance.

1 SAV, especially beds dominated Bgstera maringSee Appendix 12, Sectioril0.24)
91 Shellfish beds in Barnegat Bayttle EQg Harbor estuary

=

4.1.2 Habitat Areas of Particular Concern  (HAPC)
4.1.2.1 Summer Flounder HAPC

Summer flounder HAP@ defined as all native species of macroalgae, seagrasses, and freshwater and
tidal macrophytes in anyz@ bed SAV), as well as loose aggregations, within adult and juvenile summer
flounder EFHIf native species are eliminated, then exotic species should be protected because of
functional valueFor a discussion of existing SAX New Jersey estuarieseeSection 3.2.2.

Juvenile and adult summer flounder have both been documented as having a preference for sandy habitats
(Timmons 1995; Bigelow and Schroeder 1953; Schwartz 1964; Smith 1969) but are also commonly

found in mudflats and seagrass bedthin coastal bays and estuaries (Packer et al. 4 988FMC

1998). In general, adult and older juveniles can be found in shallow, inshore and estuarine waters during
the summer and fall and then move offshore to deeper waters in the winter and gponghadome

juveniles will remain in the bays and estuaries for the winter (Packer et ah; B38&h and Daiber 1977,

Able and Kaiser 1994)Vithin the Projectarea, onlyinshore cable corridors within Barnegat Bay, e.g.

BL Englandonshore cable routeidorandOyster CreekECRC, inclue areas with SAvand therefore

juvenile and adult summer flounder HAREgure4-1 andFigure4-2). Impacts ofProjectactivities to

juvenile and adult summer flounder HAPC will be analyzed in Section 5.
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Figure 4-2 Summer Flounder HAPC near the Oyster Creek IECRC
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41.2.2 Sandbar Shark HAPC

In New Jersey,andbar shark HAPC iscated inthe Mullica River estuaryGreatBay/Little Egg
Harbor)and in Delaware BagFigure4-3). Sandbar shark HAPC includes nursery and pupping grounds
in shallow areas and at the mouth of Great Bay, New Jersey, in lower and midahafedBay, in lower
Chesapeake Bay, and offshofdfte Outer Banks of North Carolina in depths ranging from 0.8 1o 23
with sand and mud habitatSNMFS 2017.

The BL EnglandECRC would passwithin 3.9 miles of the southernmost pointthie Great Bay/Little
Egg HarboHAPC butwould not overlap itPrgectactivitiesassociated with the installation of tB&
EnglandiIECRCnearsandbar shark HAPC will be analyzed in Section 5.
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Figure 4-3 Sandbar Shark HAPC near the Project Area

4.1.3 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, apciwodriver herring, as well as
invertebrates such as clams, crabs and woBasd lanceAmmodytespp.) have been found to be prey
species to at least 45 species of fish in the northwest Atlantic Ocean (Staudinger et aB&3020).

anchovy Anchoa mitcHli ), which is the most abundant of several anchovy species, may also be the most
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abundant fish species in the western north Atlantic (Houde and Zastrow 1991) and is an important trophic
link between planktonic production and larger piscivoegsbenthicand infaunal species, primarily
invertebrates, similarly provide important trophic linkages to upper trophic level sgavietebrates,

including wormlike invertebrates (e.g., oligochaetes, polychaetes, flatworms [Platyhelminthes], and
nematodes [Nentada]), burrowing amphipods, mysids, copepods, crabs (Brachyura), sand dollars
(Clypeasteroida), starfish (Asteroidea), sea urchins (Echinoidea), bivalves (Bivalvia), snails (Gastropoda)
and burrowing anemones (Anthozoa), provide the prey base for sef#talpeciesmpacts to prey

species may indirectly lead to impacts to EFH and EFH species and life stages due to lost foraging
opportunities or reduced foraging efficiency.

41.4 Species Groups

Species groups will be used throughout dgsessmenEpecies groups agroups ofEFH species and/or
life history stages thatredominantlyshare the same habitat tyjBenthic/epibenthicecies groups are
sorted into two habitaypes(soft bottomor complexy based on thbenthichabitat with which the species
is most typically associatedith the potential foany species to be found lieterogenous compleas

that habitat typeould includeboth softbottomand complexhabitat

Prey species anmcluded as species graslipecausgheyare consumed by managed fish and invertebrate
species as prey, and thus are a component of EFH.

Note that for acoustic impacts, acoustic groups are defined according to Popper et al. (2014). See Section
5.1.1.2 formore information.

SessileBenthidEpibenthici Soft Bottom (includes slowmoving benthic/epibenthispeciesaand/or life
stagescould includeheterogenous complex habjtat

Atlantic scallop juveniles adulty

Atlantic surfclam (juveniles, adults)
Flatfish (eggs and larvae afinter floundey
Longfin and northern shortfisquid (eggs)
Ocean poutdggs, larvae)

Ocean quahog (juveniles, adults)

Skates (eggs)

=A =4 =4 =4 =4 4 4

Mobile Benthic/Epibenthi¢ Soft Bottom(could includeheterogenous complex habitat)
Flatfish (juveniles, adults)

Monkfish (juveniles, adults)

Ocean poufjuveniles, adults)

Red hakdjuveniles, adults)

Scup (jueniles, adlis)

Sharks (neonates, juveniles, adults)

Skates iieonatesjuveniles, adults)

Silver hake

White hake

= =4 =4 =4 =4 4 -4 -4 4

SessileBenthidEpibenthici Complex Habitatincludesslow-moving species arar life stages; could
includeheterogenous complex habitat)
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1 Longfin and northern shortfin squid (eggs)
1 Skates (eggs)

Mobile BenthidEpibenthici ComplexHabitat(could ncludeheterogenousomgex habita)
Atlantic cod

Black sea bass

Scup (juveniles, adults)

Sharks (eonatesjuveniles, adults)

White hake

=A =4 =4 =4 =4

Pelagic
Atlantic butterfish (eggs, larvae, juveniles, adults)

Atlantic herring(eggs, larvae, juveniles, adults)

Atlantic mackerel (eggs, larvae, juveniles, adults)

Bluefish (eggs, larvae, juveniles, adults)

HMS (eggs, larvae, juveniles, adults)

Longfin squid (larvae, juveniles, adults)

Northern shortfin squid4rvae, juveniles, adts)

Pollock (juveniles, adults)

Sharks (eonatesjuveniles, adults)

All otherfinfish, flatfish, and bivalvegxcept ocean pout and winter flounder (eggs, laferaboth)

=A =4 =4 =4 =4 4 4 -8 -8 A

Prey Species BenthidEpibenthic

1 Bivalves such ablue musselNlytilus eduli3, eastern oysteiQrassostreavirginica), hard clams
(Mercenaria mercenarigp soft-shell clams Mya arenarig

1 Annelid worms

1 Crustaceans e.g, amphipods, shring crabs,

Prey Species Pelagic
1 Anchovy, bay @nchoa mitchill) andstriped(Anchoahepsetus
i Atlantic menhaden

1 River herring(alewife, blueback herring)
M1 Sand lance

4.1.5 NOAA Trust Resources

NOAA Trust Resources have also been identified in the vicinity of the VIECRG andIECRC.
NOAA Trust Resources are summarized able4-3 and discussed in detail in Section 7.

Table 4-3 NOAA Trust Resources within the Project Area
Life Stage within Project Area
Species
Egg Larvae Juvenile Adult
River herring (alewife, blueback herring) X X
American eel X X X
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Species

Life Stage within Project Area

Egg

Larvae

Juvenile

Adult

Striped bass

x

x

Blackfish/tautog

Weakfish

Forage species (Atlantic menhaden, bay
anchovy, sand lance)

X

X

American shad

Blue crab

Horseshoe crab

Bivalves (blue mussel, eastern oyster, ocean
quahog, soft-shell clam)

Spot

Atlantic croaker

Spotted hake

Smallmouth flounder

Bobtail squid

Northern kingfish

Sea robins

Gulf stream flounder

XX XX X[ X|X[X]| X |X]|X

XX |[X|X|X[X|X[X]| X |X]|X

XX XXX X|X[X]| X [X[|X[|X|] X |X]|X

XIX XXX X[|X[X| X [ X[|X[|X|] X |X]|X

NOAA = National Oceanic and Atmospheric Administration
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5.  Analysis of Potential Impacts on EFH

This section provides an analysis of the effects of the progeregeicton designated EFH for managed
species and life stages in tAmjectarea defined in Sectich As defined by NOAA, adverse effects may
include direct or indirect physical, cheraicor biological alterations of the waters or substrate as well as
the loss of and/or injury to benthic organisms, prey species, their habitat, and other ecosystem
components. Adverse effects may be-sjtecific or habitatvide impacts including individal,

cumulative, or synergistic consequences of actip@<CFRS 600.810)

TheProjectareaencompassebe impacs resulting from thgroposedVFA, OECRG IECRC, and
onshore cable route corridfwotprints Potential dverse effects on EFH may includeise,water

quality, alterations tesubstrates used liFH-designated speciekiring specific life stagesnd
impairments to pelagic or benttocganisms and their habitdtta Projectcomponent is likely to result in
a shortterm (less than 2 yeardpng-term (2 years to < life oProjec), or permanenfife of Projeci
impairment of designated EFbt HAPCfor a managed species and life stage, this would constitute an
adverse effect on EFH.

Thefollowing sections summarize potential impacts offneposed Action on EFHuringconstruction,
0O&M, and decommissioning of the propodeaject Temporal classifications of impacts include short
term(less than 2 years), loftgrm (2 years to < life of thigrojecd, or permanent (life of therojec
effects

5.1 Construction and Operation Activities

Project constructiomould generate shoitermand longtermdirect and indirect effects on EFH through
vessel activity, pile driving, seabed preparation, and installation of scour protemiss.crushing,

burial, and entrainment effects; and suspended sediments and turbidity from bed dist{ithesee
effects would occur intermittently and at varying lib@as in theProjectarea over the duration 8foject
constructionThus, thesuitability of EFH for managed speciggaybe reduced depending on the nature,
duration, and magnitude of each effénipacts of Project activitiesn EFH and EFH species are
discussed below.

5.1.1 Installation of WTG/OSS Structures and Foundations
5.1.1.1 Vessel Activity
5.1.1.1.1 Habitat Loss/Conversion

During installation of the 98 WTG and three OSS structures and associated foundations, it is anticipated
that120 simultaneougonstruction vessels would be necessary (Ocean WirzghR0Zessels may require
anchoring to facilitate construction activiti€®ertain construction vessels such asjapkressels or hotel
vessels would require stabilization spubisese activities would occur intermittently during installation
of WTG and OSS foundation installaticlnticipated benthic habitat disturbing actiesi during WTG
and OSS installation includmchomplacementanchorchain sweep, anspbudplacementThese activities
would take place withia4,735.5%acre (,916.39-hectare)rea, caprised of all three of the NOAA
Habitat Complexity Categorigsrosswalkedwith benthic habitat typeis Table3-1). Vessels that utilize
anchors (rather thaspud cans) to hold position generally have a greater potential to distisdatied
and result in crushingrdourial impacts and habitat loss or conversidside from monopile installation
activities, vessels within the WFA would primarily use dynamisifianing systems to hold position and
would not result irsuch impacts.
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Benthic habitat types withithe WFA that are subject to disturbance from vessel deguibentioned
aboveinclude approximately,030.@ acres {,630.90 hectares) of soft bottonds1.32acres 263.58
hectares) of complex bottom, aBd2 acres 21.93 hectares) of heterogenous complex bottorapire
20223). The areal extent ahedirect,shortterm, localizedimpacs from anchor placemeaind retrieval
anchorchain sweepand spud placemeduring installation of WTGs and OSS structunesuld be
approximatelyl4 acres §.7 hectares[Table2-1), though the breakdown by specific habitat tigrethat
numberis not known.

Anchor placemerdnd retrievalanchorchain sweepand spuglacementould cause habitat loss or
conversion bydisturting or crushing habitatin the immediate area where anchatsgins and spudsneet
the seaflogrresuling in shorttermto longtermdirect impacts to EFH fasessilebenthidepibenthic
speciesRecovery of EFH irsoftbottomhabitats would likely recover in the shtgtm, butimpacts to
complexhardbottomhabitas such asobble andoulderscould include disturbance epifaunal
communitieswhich could take much longer to recov@¥ithin the Barnegat Bay portion of the Sgr
Creek IECRCanchormplacement and retrieval could caushoriterm topermanenimpacts to SAV beds
in the Project aredVhile anchor placement and chain sweep may damage seagrassubliztiesould
recover in the short termanchor drag and retrieval are likely to damage or uproot seagrass rhizomes,
which may take years to recover (Orth et al. 20d89ulting in longterm to permanent impadis SAV.

To minimize anchoring impactnd reluce impacts to EFH and EFH spegi@sean Wind has committed
to anapplicant proposed measuf@$’Ms) to avoid anchoring on sensitive habitat during construction
activities (Section 6.1.1).

Anchoringactivities couldalsoresult in he crushing and butiaf sessile or slownoving
benthi¢epibenthic EFH species and/or life stages, resultintréct, permaner{lethal),localized
impactsto these speciefRecovery of théenthidepibenthic communitin softbottomhabitatwould be
recoverable in thehortterm while the benthic/epibenthic community in comphebitat would undergo
shorttermto longtermrecovery Anchor placemerdind retrievglanchorchain sweep, and spud
placementould cause mobile benth&nd pelagic EFHpeciesas well adbenhic and pelagic prey
speciesto avoid the area of impact, resultimgdirect, shorterm, localized impacts ahese species
Sessile or slownoving prey species could lbeushed or buried as a result of anchoring activities,
resulting in ndirectshorttermeffects on pelagiand mobile benthiEFH speciesind/or life stages that
feedonthosespecies

Effectson EFH and EFH species

9 Direct

0 Shorttermloss/conversionf EFH (APM for avoidance of sensitive habitat when anchoring)
EFH for SessileBenthic/Epibenthi¢ Soft Bottom, Mobile Benthic/Epibenthi¢ Soft Bottom;
Sessile Benthic/EpibenthicComplex Mobile Benthic/Epibenthi¢ Complex Pelagicspecies
groups Prey Species Benthic; Prey SpecidsPelagic,Summer Flounder HAPGummer
Flounder HAPC

o0 Permanentlocalized crushing and buriaf EFH speciesSessileBenthic/Epibenthi¢ Soft
Bottom Sessile Benthic/EpibenthicComplex Preyi Benthic/Epibenthispecies groups
o Shorttermavoidanceof anchoring activitieby EFH speciedvobile Epibenthic/Benthi¢ Soft
Bottom; Mobile Epibenthic/Benthi¢ Complex;Pelagi¢ PreySpecie§ Benthic and Prey
Specied Pelagic speciegroups
M Indirect

o0 Shortterm loss of benthic prey itemidobile Benthic/Epibenthi¢ Soft Bottom Mobile
Benthic/Epibenthi¢ Complex
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5.1.1.1.2 Sediment Suspension

Only certainProjectvessehctivities such as thosassociated with anchori{g.g, anchor placement and
retrieval, chain sweejnd/or spuglacementwould likely result insedimensuspensioya concomitant
increase in turbiitly in the water columnard sedimentation

Sediments within the WFA are generally mediumcoarsegrained with areas of gravelly sand and

gravel deposits near the WFA. Based on the grain sizes evaluated for similar projects in Massachusetts,
Rhode Island, and Virginia, the mediuto coarsegrained sand deposits near the WFA are likely to settle

to the bottom of the water column quickly, so an increase in turbidity would betsirarand local, and
sedimentation woulbelocal. Finer sediments within the export cable route, closer to shore hadk

bay areas would stay suspended longer and potentially be transported farther depending on local currents.
Impacts from sediment resuspension, turbidity, and sedimentation would likely be greatebottsatt

habitat with finer sediment than in cpiax hardbottomhabitat.

SAV occurs in soft sediments in Barnegat Bay and would be subject to increases in sediment suspension
and deposition. However, seagrasses have vertical structure that can accommodate a degree of burial
greater than would be exped from the ongime resuspension and settling of dredged material (Lewis

and Erftemeijer 2006Dcean Wind has committed ta APM to avoid anchoring in sensitive habitats

would also reduce impacts to SASection 6.1.1)although some sedimentation abstill occur due to
anchoring in nearby areas.

Sessile 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
suspeni®n and deposition may cause shiertm adverse impacts to EFH due to a decrease in habitat
quality for benthic species and life stage, with small sessile ormsloving benthic EFH species and life
stages (e.g., benthic eggs and larvae) experiencinggiegtacts from deposition than larger, mobile
species or life stages. Filtegeding invertebrates could experience a reduction in feeding ability and food
guality. Benthic prey species could experience sedimentation, such as clams in shellfish bevgiat Ba
Bay, could experience sherrm increases in turbidity and sedimentation, but would be expected to
recover. Resuspended sediment in the water column would reduce the quality of EFH for mobile
benthic/epibenthic and pelagic EFH species, but watansoEFH would be expected to recover quickly
following sedimentationShorttermloss of foraging opportunities and displacement of mobile
benthic/epibenthic and pelagic EFH species and pelagic prey species due to increased turbidity could also
occur, butrecovery would be expected following settlement of sediments.

Effects

9 Direct

o Shortterm decrease in quality of EFH due to suspended sediments and increased turbidity: EFH
for Sessile Benthic/EpibenthicSoft Bottom; Mobile Benthic/EpibenthicSoft Botbm; and
Pelagic species groups; Summer Flounder HAPC

0 Shortterm, local impacts due to sedimentation: Sessile Benthic/Epibén8utt Bottom; Prey
Specied Benthic.
M Indirect
o Shortterm loss of foraging opportunities: Mobigibenthic/Benthié¢ Soft Bottom; and Pelagic
species groups.
0 Shortterm decrease in quality of EFH in areas adjacent to Project activities for: Sessile

Benthic/Epibenthi¢ Soft Bottom; Mobile Benthic/EpibenthicSoft Bottom; Summer Flounder
HAPC; Prey $eciesi Benthic.
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5.1.1.1.3 Vessel Noise

Vessel noise may interfere with feeding and breeding, alter schooling behaviors and migration patterns
(Buerkle 19730lsen et al. 1983chwarz and Greer 1988oria et al. 1996Vabg et al. 2002Mitson

and Knudsen 20Q0®na et al. 2007Sara et al. 2007), mask important environmental auditory cues (CBD
2012 Barber 2017), and induce endocrine stress response (Wysocki et al. 2006). Fish communication is
mainly in the lowfrequency (<1000hertz [Hz]) range (Ladich and Myrbgr2006 Myrberg and Lugli

2006) so masking is a particular concern because many fish species have unique vocalizations that allow
for inter- and intraspecies identification, and because fish vocalizations are generally not loud, usually
approximatelyl20decibels(dB) sound pressure levEbPL) with the loudest sounds reaching 160 dB

SPL (Normandeau Associates 2012). Behavioral responses in fishes differ depending on species and life
stage, with younger, less mobile age classes beinpakevulnerable to vessel noise impacts (Popper

and Hastings 200%edamke et al. 2016).

Underwater sound from vessels can cause avoidance behavior, which has been observed for Atlantic
herring Clupea harengysand Atlantic cod Gadus morhupand is a kely behavior of other species as

well (Vabg et al. 200Handegard et al. 2003). Fish may respond to approaching vessels by diving
toward the seafloor or by moving horizontally out
before the ves$eeaches the fish (Ona et al. 2082&rthe and Lecchini 2016). The avoidance of vessels

by fish has been linked to high levels of infrasonic andfimguency soundapproximatelyl0 to 1,000

Hz) emitted by vessels. Accordingly, it was thought that quietssels would result in less avoidance

(and consequently quieter vessels would have a higher chance of encountering fish) (De Robertis et al.
2010). By comparing the effects of a quieted and conventional research vessel on schooling herring, it
was foundhat the avoidance reaction initiated by the quieter vessel was stronger and more prolonged
than the one initiated by the conventional vessel (Ona et al. 2007). In a comment to this publication, Sand
et al. (2008) pointed out that fish are sensitive tigla acceleration and that the cue in this case may

have been lovirequency particle acceleration caused by displacement of water by the moving hull. This
could explain the stronger response to the larger, metigced vessel in the study by Ona ef2007),

which would have displaced more water as it approached.

Nedelec et al. (2016) investigated the responseea#associated fisby exposing them in their natural
environment to playback of vessel engine sounds. They found that juvenile fistséucheding and

ventilation rate after a sheterm vessel sound playback, but responses diminished aftetelong

playback, indicating habituation to sound exposure over longer durations. These results were corroborated
by Holmes et al. (2017) who alsosaived shorterm behavioral changes in juvenile reef fish after

exposure to vessel noise as well as desensitization over longer exposure Wéritedsounds emitted by

vessel activity are unlikely to injure fish, vessel sound has been documentedetshzatigrm

behavioral responses (Holmes et al. 20Pr9jectrelated vessel noism nearby artificial reefs

discussed in Sectiah 3, would be intermittent and of short duratidhereforeimpactsto reefassociated

fish are expected to be low.

Analysis of vessel noise related to the Cape Wind Energy Project found that noise levels from
construction vessels at 10 feet (3 meters) were loud enough to elicit an avoidance response, but not loud
enough to do physical harm (MMS 2008). Pelagic species f@stdiges and prey species that occur high

in the water column (e.g., Atlantic butterfish, Atlantic herring, Atlantic mackerel, bluefish, and some
highly migratory pelagic species) would be the most lilegfgctedspecies by vessel and construction

noise, although the behavioral avoidance impacts would betehartHowever, in inshore, shallow

waters benthic species and life stages could alsffbeted Additionally, although sandbar shark HAPC

is not within the Project area, it is possible that transiting Project vessels could pass near or within the
sandbar shark HAPC that occurs near the Project area, thereby reducing habitat quality. Sandbar sharks
typically occur lower in the water column, so vessel nakadyl would not disturb them except in shallow
water. Any disturbance they did experience would result in a-&rontimpact of avoidance of vessel
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noise.Demersal and benthic invertebrates would not be anticipatedaifdotedas a result of increased

noise from vessels associated with construction of the proposed Project. Therefodsdiftdted fish

within the WFA may initially exhibit a negative behavioral response to vessel activity; however, as vessel
traffic increases throughout the previousigadissedProjecttimeline, habituation to vessel noise by EFH
designated species are likely to occur. Prejelated vessel noise would be intermittent and of short
duration, so the overall impacts to fish are expected to be low.

Vessel and pile drivingoise effects on specific hearing categories for flekignated species are
combined and detailed further in Section 5.1.1.2.

Effects

9 Direct

0 Shortterm, local avoidance responses due to vessel noise: Sessile Benthic/Epib8ofthic
Bottom; Mobile BenthidEpibenthici Soft Bottom; Sessile Benthic/Epibenthi€Complex
Habitat; Mobile Benthic/Epibenthic Complex Habitat; Pelagic; Prey Species
Benthic/Epibenthic; Prey Specié$elagic.

M Indirect
0 Reduction in habitat quality for sandbar shark HAPC

5.1.1.1.4 Potential Introduction of Exotic/Invasive Species

Invasive species can be accidentally released in the discharge of ballast water and bilge water during
vessel activities. Increasing vessel traffic throughout the construction durationRobjiet would

increasedhe risk of accidental releases of invasive species. Vessels are required to adhere to existing state
and federal regulations related to ballast and bilge water discharge, indlu8inGoast Guarballast

discharge regulations (33 CFR 151.2025) drd. Environmental Protection Agen®ational Pollutant
Discharge Elimination System Vessel General Permit standards, both of which aim at least in part to
prevent the release and movement of invasive species. Adherence to these regulations would reduce the
likelihood of discharge of ballast or bilge water contaminated with invasive species. Although the
likelihood of invasive species becoming established diedjectrelated activities is low, the impacts of
invasive species could be strongly adverse, wigkegh and permanent if the species were to become
established and owbmpete native faunidirect impacts could result from competition with invasive
species for food or habitat, and/or loss of foraging opportunities if preferred prey is no longdlavail

due to competition with invasive species.

Effects

9 Direct

o Extremely low likelihood, but potentially loAgrm and widepreadmpacts to any or all EFH
and EFH species: Sessile Benthic/Epibenithsoft Bottom; Mobile Benthic/EpibenthicSoft
Bottom; Sessile Benthic/EpibenthicComplex Habitat; Mobile Benthic/EpibenthicComplex
Habitat; Pelagic; Prey Specie8enthic/Epibenthic; Prey Speciedelagic.

M Indirect

o Extremely low likelihood of competition with invasive species, loss of foraging opptet!
Sessile Benthic/EpibenthicSoft Bottom; Mobile Benthic/EpibenthicSoft Bottom; Sessile
Benthic/Epibenthi¢ Complex Habitat; Mobile Benthic/EpibenthicComplex Habitat; Pelagic;
Prey Species Benthic/Epibenthic; Prey Speciedelagic.
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5.1.1.2 Pile Driving
5.1.1.2.1 Underwater Sound

Acousticimpacts from construction of the proposed Project would result primarily from pile driving
activities related to installing the WTGs and OSS foundations. The assessmaentstfampacts
provided in the following section emphasizes diaiusticeffeds on EFHdesignated species and their
life stages. These results are also applicable to prey resources used-tgdidgitdted species.
Accordingly, shortermacoustidmpacts that reduce prey availability constitutes an adverse effect on
EFH.

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) to oscillatdieh causes adjacent particles to move and transmit the
sound wave. Particle motion can be measured in terms of displacement (m), veloty ¢m s

acceleration (m'$); however, there is not an internationally accepted standard unit for particle motion
(Nedelec et al. 2016). Sound pressure is the variation in hydrostatic pressure caused by the compression
and rarefaction of the particles caused by the sound and is measured in terms of decibels (dB) relative to 1
microPascal.

All fish andmanyinvertebatesperceive the particle motion component of salish havesensory
structures in the inner ear that function to detect particle motion (Popper and Hawkins 2018; &tedelec
al. 2016 Nedelec et al 2021petectable particle motion ignited to a rang®f a few hundred &tz), at

high intensities antimits thedistance over which sounds are detectafhladich and SchukMirbach,
2016).Limited studies have been conducted on particle motion detection within marine dpewieger

the followingprovides a summary of some of the studies conducted:

91 Due toa lack of aiffilled spaces and compressible tisstreistaceans are responsiveitaration
reception The Norway lobsterNephrops norcegicusresponded to vibrational stuli of 20-80 Hz
within 1 m away in the form of postural changes.

1 According to Fay and Simmo1($998)(as cited in Roberts and Elliot 201 e sensitivity of
receptor systemsn fishappearsgo bel( times highethan crustaceans.

1 Decapods have beengsswed to have three typed mechanoreceptors; superficial surface receptors,
internal satocyst receptorand chordotonal orgartkat detect water flow and turbulence as well as
vibrational stimuli(Breithaupt and Taut¥998 as cited in Roberts and Elliott 2017

Particle motion is an i mportant part of a fishos
biologically relevant sounds of prey, predators, and other environmental cues (Popper and Hawkins
2018).Alternatively, most marine mammals and limited fish species interpret noise via sound pressure
components of sound wavésdsh with a swim bladder or other -@iontaining organ can detect the

pressure component of sound as the pressure wave causes the compression and vibratiofilE#dhe air

swim bladder. The extent to which the pressure col
from speciestospece s and is related to the structures in t
signal from the swim bladder, the size of the swim bladder, and its location relative to the inner ear.

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

the animalBehavioralreactions, includinghorttermdisplacement or disruption of normal activities

such as feeding or movemeonbuld occurSevere impacts could include physiological reactions such as
rupturedcapillaries in fins, hemorrhaging of major organs, or burst swim bladders (Popper et al. 2014),
which could lead to mortalityAcoustic impacts on fish and invertebrates due to pile driving would vary
depending on the ability of the organism to detechdquressure and whether the air bladder and

auditory system are linked, making the species more sensitive to sound impacts (Popper et al. 2014). Fish
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hearing categories from least sensitive to most sensitive are: organisms without swim bladders
(invertebraes, flatfish, some tunas, sharks and rays), fish with swim bladders not involved in hearing
(sturgeons, striped bass, yellowfin and bluefin tuna), and fish with swim bladders involved in hearing
(some tuna species, gadids, herring; Popper et al. 201&9e Hategories are showriliable5-1.

Assessment of the potential for underwater noise to injure or disturb a fish or invertebrate requires
acoustic thresholds against which received sound levels can be compared. The most conservative
availableacoustiadhresholds for fish were developta impulsive sources (e.g., impact pile driviry)
the Fisheries Hydroacoustic Working Group (2008) and Popper et al. (B&b&vioral thresholds were
developed byAndersson et a(2007), Wysocki et al(2007), Mueller-Blenkle et al(2010, Purser and
Radord (2011). These threshold valuese provided imTable5-2 for pile drivingImpulsive criteria
include dual metrics which are used to assess the effects to fisbeeio high levels of accumulated
energy (L 24 n) for repeated impulsive sounds and a single strike at high peak ley@lsT{ie criteria
include a maximum accumulated SEL for lovevel signals and a maximumydfor a single piledriving
strike or eplosive event (FHWG 2008).

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

lack internal ailspaces and are less owpansion or rupturing of internal organs, the typical cause of

lethal noise related injury in vertebrates (Popper et al. 2001). Current research suggests that some
invertebrate species groups, such as cephalopods (e.g., ostuud$, 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 al. 2016; Hawkins 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 313 femeter) of the source (Edmonds et al. 2016;

Payne et al. 2007). Jones et al. (2020, 2021) evaluated squid sensitivity-toténgity impulsive sound
comparable to monopile installation. They observed that squid displayed behavioral responseteto part
motion effects within 6.6 feet (2 meters) of higitensity impulsive noise. They further theorized that

squid in proximity to the seabed might be able to detect particle motion from impact pile driving imparted
through sedi ment sr sics efvream |t theu nsttemrdehavieralesispgortsést i ng s h
lasting for several minutes. Other researchers have found evidence of cephalopod sensitivity to
continuous low frequency sound exposure comparable to sound sources like vibratory pile Anigineg (

et al. 2011).

The current threshold classification considers effects on fish mainly through sound pressure without
taking into consideration the effect of particle motion. Popper et al. (2014) and Popper and Hawkins
(2018) suggest that extrertevels 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 the effects of sound on aquatic life. Howevieipfl@vidence for any source

due to extreme difficulty of measuring particle motion and determining fish sensitivity to particle motion
renders establishing of any guidelines or thresholds for particle motion exposure currently not possible
(Popper et akR014; Popper and Hawkins 2018).
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Table 5-1 Fish and Invertebrates Categorized by Hearing and Susceptibility to Sound
Pressure
Hearing and Susceptibility to
Category Description Examples Sound Pressure
1 Fish without swim bladder or | Flatfish, monkfish, Species are less susceptible to

hearing associated gas
chamber, invertebrates
(shellfish, cephalopods), fish
eggs and larvae

sharks, rays, some
tunas, cephalopods,
clams

barotrauma. Detect particle
motion but not sound pressure,
but some barotrauma may result
from exposure to sound
pressure. Invertebrate species
have no air bladder or
associated gas chamber for
hearing. Invertebrate
susceptibility to noise impacts is
likely similar to fish with no swim
bladder.

Fish with swim bladder that
does not affect hearing

Bluefish, butterfish,
scup, some tunas

Species have a swim bladder,
but hearing is not connected to it
or other associated gas
chamber. Species detect only
particle motion but are
susceptible to barotrauma.

Fish with swim bladder or
gas chamber associated with
hearing (hearing generalist)

Atlantic herring, black
sea bass, gadids

Hearing connected to swim
bladder or other associated gas
chamber. Species detect sound
pressure as well as particle
motion and are most susceptible
to barotrauma.

Source: Popper et al. 2014

Table 5-2 Acoustic Thresholds for Fish for Impact Pile Driving
Physiological Effects Behavioral Disturbance®
. Lpk Le, 24 hr Lp
Fish Type (dB re 1 uPa) | (dB re 1 pPa?s) (dB re 1 uPa)
Impulsive Impulsive Impulsive/Non-Impulsive
Fish (022 grams) 206 187 150
Fish (< 2 grams)? 206 183 150
Fish without swim bladder® 213 216 150
_Flsh W|_th SbWIm bladder not involved 207 203 150
in hearing
EISh _Wltp swim bladder involved in 207 203 150
earing

Notes 2 FHWG 2008;  Popper et al. 2014; ¢ Andersson et al. 2007, Wysocki et al. 2007, Mueller-Blenkle et al. 2010,
Purser and Radford 2011
> = greater than; < less than; dB re 1 pPa = decibels relative to 1 micropascal; dB re 1 pPa3s = decibels relative to 1
micropascal squared second
Lpk = peak sound pressure level; Le 2an = cumulative sound exposure level over 24 hours Lp = sound pressure level

Noise from impact pile driving for the installation of WTGs and OSS foundations would occur

intermittently during the inallation of offshore structures. A total of 98 WTGs are anticipated for the
Proposed Action. Each WTG requires one monopile and each pile requires 4 to 6 hours of driving to
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install. This would occur over a maximurase scenario of a total of 98 days d¥gears. Acoustic
propagation modeling of the impact pdeving activities for the Proposed Action was undertaken by
JASCO Applied Sciences to determine distances to the established injury and disturbance thresholds for
fish (Kusel et al2029. Two types of piles weranodeled ataperedB/11 monopile(26 feet [8 meters]
diameterat the waterline and7 feet [11 metersfliameterat the mudline) and 2.44meter pin pileused

in jacket foundatios. Impact hammer installation of the monopile foundationdavproduce the most
intense underwater noise impacts with the greatest potential to causdenglrgffects on fish;

therefore, these effects are the focus of the assessment Beloall.impact pile drivinga single noise
abatement systehte.g., one or multiple bubble curtain[sf)th a10 dB-perhammerstrike noise
attenuatiorwill be used(APM, seeTable6-1). This attenuation is considered achideabith currently
available technologies (Bellmann et al. 20Z))ft startduring impact pile driving israadditional
mitigation technique that involves the gradual increase in hammer blow energy to allow marine life to
leave the area, and is a Proja&tM (seeTable6-1). Soft starts would include at least 20 minutes-6f 4
strikes per minute at 110 20% of the maximum hammer energy (HDR 2022).

Although some fistmay move during pile driving, they were considered static receivetise purposes

of the modeling studyK{sel et al. 202). Acoustic distances where sound levels could exceed fish

thresholds were determined using a maxirawardepth approach and findj the distance that

encompasses at least 95% of the horizontal area that would be exposed to sound at or above the specified
level (Appendix A in Kusel et al. 2@2 The calculated acoustic distances for fish toptmgsiological

and behavioral thresholdgth 10 dB attenuation are shownTable5-2. These values represent worse

case scenarios of installation of two monopiles or three pin piles in one day during winter.

Sound fields fronthe 8/11-metermonopiles were modeled at one egentative location in thaffshore
Project areaising IHC $S4000(monopile)and IHC $2500(pin pile)impact hammerdvonopiles were
modeledfor maximum potential impador an installation of twenonopilesper 24 hours, while pin piles
were modeled at Bin piles per 24 hourdoth during winterAcousticmodeling incorporat10 dB
attenuation, as described aboVhe resulting values represent a radius extending around each pile where
potential injurioudevel or behavioral effects could occliaple5-3). The singlestrike (or peak sound
pressure level [§) injury distance represestiow close a fish would have to be to the source to be
instantly injured by a single pile strike. The cumulative injury distédbgesr) considestotal estimated
daily exposure, meaning a fish would have to remain within that threshold distance owtreatiag of
exposure to experience injury. The exposure distance for behavioral effecisstantaneous value
(Lms), meaning thany animal within the effect radius is assumed to have experienced behavioral
effects.The likelihood of injury from moapile installation depends on proximity to the noise source,
intensity of the source, effectiveness of nastenuation measures, and duration of noise exposure.
Results from the modelingre shown ifTable5-3. Injury from a single stkie on a monopilevould range
from 20 meters fronthe monopile for fish withouttswim bladder t&Z0 meters frona mongile for all
otherfish categories and sizeBin pile installatiorwould result in injury from a single strike ranging
from 10 meters fofish without a swim bladder to 50 meters for fish with a swim bla¢eldrer not
involved or involved in hearing}ish of both size categories would experieimjery within 60 meters of
installation of a pin pilelnjury from prolonged cumulative exposure (over 24 howig)in 430 meters of
monopile installatiortould occurfor fish withouta swim bladdeior within 2.38 km for fish witha swim
bladder (either ninvolved or involved in hearing)-he injury from cumulative exposute monopile
installationcouldoccur from 8.66 km fofish greater than 2 grams to 11.59 km for fish less than 2 grams.
Pin pile installation would produce lower impact levels, witmalative exposure resulting impacts
within 60 to 64 meters for fisbf each swim bladder grougndup to 5.69 km for fish less than 2 grams.

5> Note that the noisabatement systeimplementednust be chosen, tailored, and optimifedsite-specific
conditions.
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Table5-3 includes modeled impacts fbehavioral effectfrom monopileand pin pileinstallation

Behavioral impacts from monopile installatioould occur up to 7.54 km from tiseund sourcéor all

fish sizesand up to 5.32 kms from pin pile installati®Mithin theseares, it is likely that some level of
behavioral reaction is expected and could include startle responses or migration out of areas exposed to
underwater noiseHastings and Popper 200Behavioral digirbance to fish from pile driving noise is
therefore considereshorttermfor the duration of the activity. To mitigate impacts to the extent
practicable, the Projegtould employ either a double big bubble curtain or a single big bubble curtain in
combnation with a hydrodamper to achieve a minimum of 10 dB noise rediationstic ranges in
Table5-3 are modeled with 10 dB attenuatigkdditionally, the Projectvould employ soft starts during
impact piling,allowing a gradual increase of hammer blow energy, thus allowing mobile marine life to
leave the area. Soft stam®uld be employed on the Project such that prior to the commencement of any
impact pile driving (and any time following a cessation ofrfButes or more), softtart techniques

would be implemented andould include at least 20 minutes ota@6 strikes per nmute at between 110

20% of the maximum hammer energy.

Table 5-3 Acoustic Ranges to Fish Thresholds for Monopile and Pin Pile Foundation
Installation with 10 dB Attenuation (Two Monopiles/24 Hours or Three Pin Piles/24 Hours)
Faunal Group Metric Threshold Monopiles - Ress (km)z | " P('ll(i‘?); Ress
L 24n 187 8.66 4.05
Fish O 2 gr|Lwx 206 0.07 0.06
Lrms 150 7.54 5.32
LE,24n 183 11.59 5.69
Fish < 2 grams Lpk 206 0.07 0.06
Lrms 150 7.54 5.32
Fish without swim LE 24n 216 0.43 0.06
bladder Lk 213 0.02 0.01
Fish with swim bladder | Le2e 203 2.38 0.64
not involved in hearing Lok 207 0.07 0.05
Fish with swim bladder | &2 203 2.38 0.64
involved in hearing Lok 207 0.07 0.05

Source: Kisel et al. 2022, Tables 27 and 29

@ Maximum Rosy% (km): hammer energy 4000kJ, penetration depth 50 meters. Monopile foundations have 8- to 11-
meter diameter. Assumes two monopiles per 24 hours. Results presented are for location G10 (Kusel et al. 2022).

b Maximum Rosy (km): hammer energy 2500kJ, penetration depth 60 meters, winter scenario. Jacket foundations
have 2.44-meter diameter. Assumes 3 pin piles per 24 hours.

dB = decibels; kJ = kilojoules; km = kilometers; Ros% = maximum acoustic range at which the sound level was
encountered after the 5% farthest points were excluded; Le 24n) = cumulative sound exposure level over 24 hours; Lpk
= peak sound pressure level; Lrms = sound pressure level root mean squared

Noise from pile driving would cause shaetm stress and behavioral changes to some-&dignated

species. Sound transmission depends on many environmental parameters, such as the sound speed in the
water and substrates. It also depends on the sound production parameters of a pile and hesnit is dr
including the pile material, size (length, diameter, and thickness), and the make and energy of the hammer
(Kusel et al2022). Fish response would be highest near impact pile driving (within tens of meters),
moderate at intermediatiéstances (within hundreds of meters), and low at further distances from the pile
(within thousands of metersisel et al2022). During active pile driving activities, highly mobile

finfish likely would be displaced from the area, most likely showibglzavioral response; however, fish

in the immediate area of pile driving activities could suffer injury or mortdlitye soft start mitigation
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measure would minimize impacts mducing fish to leave the immediate vicinity of the pile driving
activity. Affected areas would likely be recolonized by finfish in the stawrh following completion of
pile driving activity. Early sessile life stages of finfish, including eggs and larvae, could experience
mortality or developmental issues as a result of noiseghier, thresholds of exposure for these life
stages are not well studied (Weilgart 2018).

Species occurring in the WFA that are most sensitive to noise associated with pile driving activities
would be fishes that have a swim bladder involved with hed@ategory 3, i.e Atlantic herring,

gadids). (Kusel et aR022). Studies conducted by California Department of Transportation (2001)
resulted in some mortality for several different fish species exposed to driving of steel piles 8 feet (2.4
meters) in cameter, whereas Ruggerone et al. (2008) found no mortality to caged yearling coho salmon
(Oncorhynchus kisutgtplaced as close as 2.0 feet (0.6 meters) from-gobi5(0.45meter) diameter

pile and exposed to more than 1,600 strikes.

A number of spdes with an air bladder not involved in hearing have designated EFH in the WFA,
Category?2 (i.e.,yellowfin tuna, bluefin tuna). Included in this category are fish eggs and larvae. While
eggs and larvae may be less vulnerable to the impacts of sound@réssin inability to escape would
likely subject those within the radial distance to injury and mortality.

The leastaffectedspecies with EFH designated in the WFA incltidese species in Category 1,
includinginvertebrates, sharks, rays, flounders] aome tunas. These species do not have an air bladder

and rely on particle motion for hearing, reducing any damage induced by sound pressure (Popper et al.
2014). Included in this group are sessile species (Atlantic surfclam and ocean quahog). Aftbseigh t

species are less sensitive to sound pressure, they are similar to eggs and larvae in that they cannot avoid or
retreat from potentially damaging sound pressure and would be subject to injury and mortality when

sound pressure occurs within a certatiabdistance from pile driving.

Noise effects on EFdesignated species and life stages are based on auditory catpgviessly
described ifrable5-1. The following subsectiondetail various impact mechanisms associated with the
construction and installation of WTG and OSS foundations.

5.1.1.2.2 Impact Pile Driving

Hearing Categories: Impact pile driving would produce acoustic impacts that asuddsely affect EFH

for Hearing Category 1, Hearing Category 2, and Hearing CateddighB5-2). Species in these groups
could exhibit physiological and behavibimmpacts depending on intensity and duration of the acoustic
impact, distance from the sound source, and hearing sensitieitying Category 1 includes those

species and life stages least sensitive to acoustic stressors so would have the leasHieapiagss;

Category 2 would exhibit moderate impacts, and Hearing Category 3 woaftebidthe greatesfThe

noise levels would temporarily make the habitat less suitable and cause individuals to vacate the area of
Project activities. Pile driving duringjte preparation activities is anticipated to cause adverse impacts to
EFH for both pelagic and demersal life stages; however, this impadtd be shortterm and EFH is

expected to return to pygle driving conditions.

Effects

M1 Direct

o Shortterm, direct #ects on EFHand EFH species and life stadesall Hearing Categories
with greatest impacts tdearingCategory 3 species and life stages.

o Shortterm, direct effects on EFH of &pecies GroupsSessile Benthic/EpibenthicSoft
Bottom; MobileBenthic/Epibenthi¢ Soft Bottom; Sessile Benthic/Epibentfii€Complex
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Habitat; Mobile Benthic/Epibenthic Complex Habitat; Pelagic; Prey Species
Benthic/Epibenthic; Prey Speciedelagic.

5.1.1.2.3 Habitat Loss/Conversion

Development of the WFA would includesiallation of 98 WTGs and their foundations, and three OSSs

and their foundations. The installation of the WTGs and OSSs would permanently alter benthic habitat by
introducing new hard surfaces to the sealeldlitionally, these vertical structures, exterglfrom the

seabed to the water surface would alter the character of pelagic habitats used by mdegigk&ted

species and their prey and foraging resources. Over time, these new hard structures would become
colonized by sessile organisms, creating plax habitats that effectively serve as artificial reefs within

the WFA.

5.1.1.2.31 Benthic Effects of WTG and OSS Foundations

Impact footprints for WTG and OSS foundations intersect all three of the NOAA Habitat Complexity
Categories croswalked to benthic habitéypes (i.e., complex, heterogenous complex, and soft bottom).
WTG foundation footprints would permanently impact all three habitat types, with édobt311-

meter) turbine foundation footprint permanently altering approximatéB4dacre (95.03 i) of benthic
substrate, for a total of ZA3&cres (M5 hectare) of benthic impact®SS foundation footprints would
permanently alter approximately 1.22 acres (0.49 hectare) for each OSS, resultimaores (149
hectares) of benthic substrate impdotshe three OSSs.

The WTG and OSS foundations would displace approximatélsctes (065 hectarg of complex

habitat, 005 acre(0.02 hectarg of heterogenous complex habitat, @86 acres (.76 hectares) of soft

bottom habitatThese habitats would no longer be available to EFH species such as gadids, flatfish, and
skates for the entire life of the Project through decommissioning whéouheations are removed.

An estimated.2 acres 2.50 hectares) of complex habit&,7 acre (028 hectare) of heterogenous
complex habitat, an@9.72acres 12.02 hectares) of sofbottomhabitat would be modified by placement
of scour protection around the WTG and OSS foundatibmsse natural habitats would no longer be
available to EFH species for the entire life of Breject anctould potentially be permanent if scour
protection is not retrieved from benthic habitat alRejectdecommissioning.

If concrete mattresses are dder scour protection, it may take 3 to 12 months to fully cure after

placement. Curing concrete can have surface pH levels as high as 11 or 12, rendering the surfaces of these
structures toxic to sessile eggs, larvae, and invertebrates (Lukens and 38038t As such, the

installation of thes®rojectfeatures would result in a diminishisgortterm adverse effect on EFH.

These features may or may not be removed wheRrtjectis decommissioned, depending on the habitat

value they provide.

To minimize direct impacts to EFH and EFH species due to habitat conve@ean Wind has
committed to several APMs, including to avoid areas that would require extensive seabed alterations to
the extent practicable (Section 6.1.1).

Potential effects to the foagleb from the loss or modification benthic habitatvould be limited to
increases in biomass and slight shifts in community composition. Stable isotope analysis of colonizing
organisms on wind turbines in the Belgian North Sea suggests that the ttopdtiers is differentiated

by depth, likely associated with different food sources (Mavraki 2020; Mavraki et al. 2020). Around the
base of the monopiles, colonizing organisms on the surface of the pile would likely enhance food
availability and food web guplexity through an accumulation of organic matter (Degraer et al. 2020;
Mauvraki et al. 2020). This accumulation could lead to an increased importance of the-daes@&dgood

web but is unlikely to result in significant broad scale changes to thetdophlic structure (Raoux et al.

5-12



Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

2017). Modification of benthic habitat is not expected to significantly impact the food web for EFH
species.

Pelagic Effects of WTG and OSS Foundations

The atrtificial reef effect created by offshore structures like WTGslsdecumented and can have an
attractive effect on many marine species (Langhamer 2012; Peterson and Malm 2006; Ruebens et al 2013;
Wilhelmsson et al. 2006). This can lead to localized increases in fish abundance and changes in
community structure. In aataanalysis of studies on windfarm reef effedtteCandless et a{2014)

observed an almost universal increase in the abundance of epibenthic and demersal fish species. Effects
on pelagic fish species are less clear, however (Floeter et al.M0Candless et al. 20140n balance,

and due to the relatively localized spagatent of théProject the reef effect of offshore windfarms is

likely to produce a neutral effect on EFH. Any potential beneficial effects could be offset if the
colonizable habitats provided by offshore wind energy structures aggregate predatory,andrpesing
predation risk, or provide steppingstones for-native species invasions (De Mesel et al. 2015; Gill

2005; Roux et al. 2017). The net effect of WTGs on pelagic EFH is likely to be newtchleise

depending on speciapecific responsewyith the recognition that beneficial effects could be negated

should these structures inadvertently promote the establishment of invasive species orAtiteniiad

OCS. In addition to reef effects, the WTGs are likely to create localized hydrodynagaits ¢fffat could

have localized effects on food web productivity and pelagic eggs and larvae. Hydrodynamic effects on
EFH are described further in Section 5.1.3.3. Over time, the attractive effects of the structures and
complex habitats formed by the mahgireef effect are also expected to alter food web dynamics in ways
that may be difficult to predict. Colonization of the new hard surface habitat typically begins with
suspension feeders and progresses through intermediate and climax stages (6+ yaectes)jzddh by the
codominance of plumose anemones and blue mussels (Degraer et aK&@RBof et al. 2019).

Suspension feeders can act as biofilters, transferring pelagic nutrient resources to the benthic community
and decreasing pelagic primary proftivity (Slavik et al. 208). The trophic resources used by

suspension feeders could include pelagic eggs or larvae of EFH species, as well as ichthyoplankton prey
resources. This could result in a local decrease of eggs and larvae but is unlikely tahimpact

reproductive success of the affected species as a whole or have more than a localized effect on prey
availability for EFH species. As noted above, the colonization of the WTGs could also attract fish due to
the increase in resource availability andlsdr. This aggregation and change in resource availability

could lead to shifts in food web dynamics. While localized effects are possible, ecosystem modeling
studies of a European windfarm showed little difference in key food web indicators beforéeand af
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 scenarios. Thus,
large scalefood web shifts are not expedtdue to the installation of WTGs and conversion of pelagic
habitat to hard surfac&FH and life stagelikely to experience adverse to neutral impacts from the
permanenalteration of pelagic habitats bye WTG and OS®undationsncludegadid eggs ahlarvae,

flatfish eggs and larvae, pelagic juvenile and adult fishes, all life stages of various shark species, and
squid juveniles and adults.

Effects

M1 Direct
o0 Permanenadverse effects tBFH and EFH species/life stagise todecrease in preferred halita
for: Sessile Benthic/EpibenthicSoft Bottom; Mobile Benthic/EpibenthicSoft Bottom; Prey
Species Benthic/Epibenthic species groups.
o Permanenbeneficial effect to EFH and EFH species/life stages due to increase in preferred
habitat Sessile Benthi&pibenthici Complex Habitat; Mobile Benthic/EpibenthiicComplex
Habitat; Pelagic; Prey Specie®enthic/Epibenthic; Prey Specieselagic.
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9 Indirect

o0 Permanenadverse effects to EFH and EFH species dyetential increased predation risk
associated with aggregation effe8essile Benthic/EpibenthicSoft Bottom; Mobile
Benthic/Epibenthi¢ Soft Bottom; Sessile Benthic/Epibentfii€Complex Habitat; Mobile
Benthic/Epibenthi¢ Complex Habitat; Pelagic; 8y Specie$ Pelagic; Prey Speciés
Benthic/Epibenthic species groups.

o Permanenbeneficial effects to EFH and EFH species

5.1.1.3 Seabed Preparation
5.1.1.3.1 Habitat Loss/Conversion

Foundation preparation activities may be required depending on the seabed and thsfotypda
Foundation preparation, if required, may include levelling and removal of surface or subsurface debris
such as boulder and sandwaves, aitimn UXO/MECdisposal. EacB7-foot (11-meter) turbine

foundation footprintvould permanently alter appxamately 00247acre (95.03 rf) of benthic substrate,

for a total of 2.3 acres (05 hectare) of benthic impacts. OSS foundation footprints would permanently
alter approximately 1.22 acres (0.49 hectare) for each OSS, resulti®g acBes (149 hectars) of

benthic substrate impacts for the three OSSs. Prior to installation of WTG and OSS foundations, seabed
surface preparation may be required. The design envelope or CORaItl Appendix E, does not
currently list impact footprint specifics relateziseabed surface preparation for WTG and OSS
foundations. Per the previous foundation infolmadisted above, it can be assumed that approximately
2.3 acres (0.93 hectare) and3acres (1.48 hectares) of benthic substrate may require saaffece
preparation for WTG and OSS foundation installation, respectigsiypreviously discussed, impact
footprint due to seabed surface preparation within the WFA for WTG and OSS foundation installation
would take place within an approximatety735.5acre (1916.3%hectarearea Currently, no specific
benthic impact calculations exist for sandwave leveling and seabed debris removal prior to WTG and
OSS foundation installation. Boulders constitute complex habiiapproximately 254 acrés03

hectares) of seabed within the WFA could potentially be affected by boulder relotagioine(2023).

In order to prepare the seabed prior to installation, excavation may be required where debris is buried or
partially buied. To minimizedirect impacts to EFH and EFH species due to habitat convetiean

Wind has committed to several APMs, including to avoid areas that would require extensive seabed
alterations to the extent practicable (Section 6.1.1).

Sand and Muddy Sand was the primary habitat type mapped withiiRAg46,691 acres;
approximately85% of the area); Coarse Sediment was also mapped withiiFAg8,088 acres;
approximatelyl5% of the area) (Table B Inspire 2023). Nearly all of thebenthic habitats mapped

within the WFA were highly dynamic and mobile with over 52,500 acaggp(oximately95% of the area)
described further using the Mobile modifier (Tabi&, 3nspire 2023). Ripples observed within these

areas were dynamic over relely short temporal scales with the direction of the ripples varying widely.
Habitats without ripples were relatively small in spatial extent and were distributed mostly in the eastern
and southeastern portions of WA (Figure 310, Inspire 2023). Themajority of theWFA was

classified as Sand and Muddy Sanelobile and very small to large patches of Coarse Sediment

Mobile were interspersed throughout the area. Bare mobile granules and pebbles often were observed
within these Coarse SediménMobile areas within the troughs of sand ripples or overlaying sandy
sediments. Sand and Muddy Sand with Low Density Boulder Field habitats were observed in a few
discrete areas, across the center of/te\.

The occurrence of boulders on tiéd-Atlantic OCS § often an indicator of the presence of glacial
moraine. The CMECS size definition of boulders was utilized during benthic habitat sasgegsel
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larger than 256 mnBoulders within proximity to each monopile and the irdaay cable centerline

would reed to be relocated to prepare the seabed for pile installation and jet plow. Foundation preparation
activities prior to installation of WTG and OSS foundations may be required depending on the seabed and
the foundatiortype.In addition to boulderemoval, ¢her foundation preparation activities include

leveling of sandwaves and removal of surfaceutrsurface debris. Excavation may be required where

debris is buried or partially buriedreal extent of Borttermseafloor disturbanceould beup ©
approximately,735.51acres (1,916.3%ectars), comprised 0651.32acres of complex habitei4 2

acres of heterogenous complex habitat, 40880.( acres of sofbottom habitat. Currently, no specific
benthicimpact calculations exist for sandwdegeling and seabed debris removal pt@WTG and

OSS foundation installation. Boulders constitute complex habitat, so approximately 254 acres (103
hectares) of seabed within the WFA could potentially be affectdmbblgler relocation (Inspire 2@3).

Sensitive taxa and attached fauna are often associated with boBlmdder relocation would potentially

alter the composition of both the original and relocated habitat. Over time, the relocated boulders would
be reolonized, contributing to the habitat function provided by existing complex benthic habitat of
relocated boulders. Benthic sessile or sltoawing organisms, such bivalves, eggs, or larvae that are

within the area of impact would experience direct impacis fourial or removal. Benthic habitat that is

not directly buried by WTGs and OSS foundations is expected to recover quicklytdram¢p

permanent impacts of artificial structures associated with the Project, as well as affected species are
discussed fuher in Section 5.1.3.1.

The affected areas would be rendered temporarily unsuitable for EFH species associated with complex,
heterogenous complex, and sbéittombenthic habitats during one or more life staddmighboring

benthic communities th&iave similar habitats and assemblages would recolonize disturbed areas.

Impacts and recovery times would vary depending on habitat types, which can generally be separated into
the highenergy oceanic environment versus the-Ewvergy estuarine environmeRecovery of the

benthic species would likely require several months to a year or more (es¥i2002 Dernieet al.

2003. Recovery to a preonstruction state may take 2 to 4 years or more (Van Dalfsen and Essink 2001,
Boyd et al.2005). Benthic meimuna are known to recover from sediment disturbances more rapidly than
the macrobenthos; recolonization up to-gigturbance densities has occurred within weeks or less, and
entire assemblages have recovered within 90 days (MMS 2009).

Array cables, inteeonnection cables, and offshore export cable installation would therefore result in a
shortterm adverse effect on EFH lasting through surface preparation activities and installation, but would
be expected to recover shortly after installation.

Effects

91 Direct
0 Shortterm
0 Longtermlocalizedadverse effects to EFH and EFH species/life stages due to decrease in

preferred habitat for: Sessile Benthic/Epibenihioft Bottom; Mobile Benthic/Epibenthic
Soft Bottom; Prey SpecidsBenthic/Epibenthic speciesaups.

o Longterm localized adverse effects to EFH and EFH species/life stages due to decrease in
preferred habitat for: Sessile Benthic/Epibenihi&oft Bottom; Mobile Benthic/Epibenthic
Soft Bottom; Prey SpeciésBenthic/Epibenthic species groups.

5.1.1.3.2 Sediment Suspension

Seabed preparation activities (e.g., removal of debris or seabed levamg)results in shorterm and
localized resuspension and sedimentation of finer grain sediments. Medagurse grained sediments
within the WFA are likely toattle to the bottom of the water column quickly, with sand redeposition
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being shorterm and localized. These effects would occur intermittently at varying locations in the
Projectarea over the duration 8fojectconstruction but are not expected to cause permanent effects on
EFH quality. Depending on the nature, extent, and severity of each effect, this may temporarily reduce the
suitability of EFH for managed species, which would result in dleont adverse edicts on EFH for

those species. Indirect impacts to EFH could occur as a result of sediment suspension, temporarily
decreasing foraging success due to increased turbidity. It would be expected that normal foraging
behavior would resume following completiohinstallation and settlement of suspended sediments.

The Atlantic City reef, GredEgg reef, Oceality reef, and Deepwater reef are all located within 10
miles of the WFA or within 330 feet of an export cable. Given their proximity to this activise th the
potential for indirect impacts to these resources from sediment transport during cable installation.

Low order (deflagration) or high order (detonation}itu disposal of UXO/MEC has the potential to

affect benthic resources. UXO/MEC disposas the potential to cause disturbances to the seafloor
(sediment suspension and deposition) as well as noise. Impacts are expected to be short term and direct,
with the potential to cause injury or mortality to benthic species within the direct viofriltg disposal
activities.

Changes to thBrojectdesign and additional impacts that were not considered in the EFH assessment
could occur in the unlikely event thdiXO/MEC are discovered in therojectfootprintandarenot

disposedf in situ. These hanges could include additional micrositing of monopile foundations and cable
routes to avoidUXO/MEC hazards, and/or the removal and relocatiodX©/MEC to other locations on

the seabed where avoidance is not practicable. The relocatfojedtfeatures would result in the same
type of shorterm constructiofrelated and longerm operational 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, irheory, limit the ability to avoid impacts to complex benthic habitat in specific
circumstances. The removal and relocatio8O/MEC would resuliin suspended sediment effects

from mechanical disturbance of the seabed as those describi®&djémt constuction in the EFH
assessment, but the extent of those impacts would marginally increase as a BSQUNEC

relocation.

Regardless of mitigation strategy, any change in impact area resulting from potential MEC/UXO risk
avoidance is unknown but is liketo be small relative to the effectsRrbjectconstruction. Those effects
would be similar in nature to the shéerm crushingandburial effects considered in the EFH assessment
and would not alter the effect determination in the EFH assessmenyfBFahspecies. Further
coordination with the appropriate federal agencies,(®MFS)would occur as appropriate if MEC/UXO
mitigation requires action that was not considered in this consult&teailed information on

UXO/MEC are provided irTechnical Memorandum: Underwater Acoustic Modeling of Detonation of
Unexplaled Ordnance (UXO) fo@rsted Wind Farm Construction, US East Cagtinnay and Zykov
2022).

5.1.1.3.3 Underwater Sound (UXO/MEC Detonation)

Ocean Wind may encounter UXOs thre seabed in the Lease Area and along export cable routes. While
nonexplosive methods may be employed to lift and move these objects, as discussed above, some may
need to be removed by explosive detonation. Underwater explosions of this type genbkratedsigre

levels that could kill, injure, or disturb fish. Ocean Wind conducted modeling of acoustic fields for UXO
detonationgind anges to physiological injury were calculatethnnay and Zykov 2022 able5-4

summarizes the maximum ranges to physiological injury per charge weight for fish in all hearing groups.
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Table 5-4 Maximum Ranges to Onset of Potential Mortal Injury and Mortality for Fish for UXO
Charge Sizes with 10 dB Mitigation

All sites: Maximum (m)

Fish Hearing
Group UL E4 E6 E8 E10 E12

(23kg) | (9.1kg) | (455kg) | (227kg) | (454 kg)

All Fish Hearing | Lpk, 0-pk, flat:

Groups 229 dB 49 80 135 230 290
Source: Hannay and Zykov 2022.
Note: Water Depth 50 m.
*Minimum threshold (Popper et al. 2014)
dB = decibels; dB re 1 ePa = deci bel =peaklbaardipressuretlegel 1 mi cr opas

Modeling indicates that the distance for a UXO detonation to respidttamtial mortalnjury and

mortality for all fish hearing groups ranges between 49 m and 290 m (depending on charge weight). Fish
in proximity to the UXO could be exposed to a detargtpotentially resulting in behavioral changes,
physiological effectspotential mortal injury, omortality. An APM of a dual noiseitigation system

with a 10 dB attenuation will be implemented during all detonation e{€abde6-1). Distances ifmable

5-4 were modeled with 10 dB mitigatipihis APM, coupled with the unlikelgetonation of UXO, the
conservative approach to modeling distances (see Hannay and Zykov 2022), and the low number of
potential detonations required for the Project (unknown, but modeled for no more than 10), reduces the
potential for impacts.

For fish pecies that use swim bladders for hearing, Popper @4)suggest a high likelihood of

temporary threshold shiff ['S) and recoverable injury at near and intermediate distances, where near
refers to within a few tens of meters and intermediate refers to a few hundreds of meters. For fish species
with swim bladders not used for hearing, the guidelines indicate high bkelibf recoverable

impairment at near and intermediate distances but low levels of TTS at intermediate distances. For fish
without swim bladders the guidelines indicate low likelihood of recoverable injury at intermediate
distances and moderate likelihoodTTS at intermediate distancesd low levels of both effects at far
distances of a few kilometefslannay and Zykov 2022).

Hearing Categories: Impact pile driving would produce acoustic impacts that would adversely affect EFH
for Hearing Category 1, Heing Category 2, and Hearing Categoryalfle5-2). Species in these groups
could exhibit physiological impacts dependingsire of the UXQdistance from the soursburce, and

hearing sensitivityHearing Category 1 includes those species and life stages least sensitive to acoustic
stressors so would have the least impacts; Hearing Category 2 would exhibit moderate impacts, and
Hearing Category 3 would ladfectedthe greatesiThe noise levels would temporarily make the habitat

less suitable and cause individuals to vacate the area of Project actibitt@ glemolitionduring site
preparation activities is anticipated to cause adverse impacts to EFH for both gethdemersal life

stages; however, this impact would be shenn and EFHexposed to acoustic impacts from UXi®s

expected to return to piademolitionconditions.

Effects

9 Direct

o0 Shortterm, direct effects on EFH and EFH species and life stages foealirlg Categories,
with greatest impacts to Hearing Category 3 species and life stages.

o Shortterm, direct effects on EFH of all Species Groups: Sessile Benthic/Epibe@&bft
Bottom; Mobile Benthic/Epibenthit Soft Bottom; Sessile Benthic/Epibenthii€Complex
Habitat; Mobile Benthic/Epibenthic Complex Habitat; Pelagic; Prey Species
Benthic/Epibenthic; Prey Specié$elagic.
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5.1.1.3.4 Underwater Sound (Vessels)

The impactsainddirect and indireceffectsto EFH and EFH species dueunnderwater sounftom
vessels associated with seabed preparation would be similar to those implgizedanssSection 5.1.1.1
Vessel Activity.

51.1.4 Installation of Scour Protection
5.1.1.4.1 Habitat Conversion

The WTGs would extend up to 906 feet (276 meters) above MLLW, with a spacing of 1.15 by 0.9 miles
(1 by 0.8 nm, 1.9 by 1.5 km) between WTGs in a southsashwest orientation withithe 68,456acre
(277km?) WFA. Ocean Wind would mount the WTGs on moneoundations, and OSSs would be
placed on either monopile or piled jacket foundations. The WTG foundations would have a maximum
seabed penetration of 164 feet (50 meters). Where required, scour protection would be placed around
foundations to stabilizéne seabed near the foundations, as well as the foundations thenmBed/esour
protection would be a maximum 8f2feet .5 meters) in heightndwould extend away from the
foundation as far ag3.5feet 22.4meters) Each WTG would contain approxitedy 1,585 gallons

(6,000 liters) of transformer oil and 146 gallons (553 liters) of general oil (for hydraulics and gearboxes).
Other chemicals used would include diesel fuel, coolants/ refrigerants, grease, paints, and sulfur
hexafluoride.

Developmenbf the WFA would include installation of 98 WTGs and their foundations, and three OSSs
and their foundations. The installation of @Bfoot (11-meter) monopile foundations would permanently
alter 234 acres 0.95hectares) of benthic habitat by introducing new hard surfaces to the seabed and
water column. These vertical structures would extend from the seabed to the water surface and would
alter the character of pelagic habitated by many EFtdesignated speciesd their prey and foraging
resources. Over time, these new hard structures vib@aome colonized by sessile organisms, creating
complex habitats that effectively serve as artificial reefs withiVWRé\. Moreover, scour protection for
WTGs and OSSs watllpermanently alteé36.57 acreq(14 80 hectarespf benthic habitatThe scour
protectionwould extend ou?3.5feet(22.4meters)from the foundations and have a layered thickness of
8.2 feet (2.5 meters).

In general, impacts from seabed disturbance would be localized andeshortith the exception of

habitat conversion and/or loss due to the installation of the WTGO88&sand associated scour

protection, where required. It is anticipated that molifitlestages would move out of the area to avoid
potential impacts. Demersal nomobile life stages would baffecteddue to the placement of foundations

and scour protection in the immediate area of installation. Most juvenile and adult finfish woully active
avoid all construction activities. However, immobile finfish life stages such as demersal eggs and larvae,
and sessile organisms could experience mortality as a result of being crushed or buried by the
foundations, scour protection, and vessel anchdtsnithe WFA footprint EFH-designated species that
would likely beaffectedby crushingandburial effects of installation of scour protection are similar to

those listed in Section 5.1.1.1.

Effects

M1 Direct

o0 Permanenadverse effects to EFH and EFH species/life stages due to decrease in preferred habitat
for: Sessile Benthic/EpibenthicSoft Bottom; Mobile Benthic/EpibenthicSoft Bottom; Prey
Species Benthic/Epibenthic species groups.
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o Permanenbeneficial effectda EFH and EFH species/life stages due to increase in preferred
habitat: Sessile Benthic/Epibentfii€Complex Habitat; Mobile Benthic/EpibenthicComplex
Habitat; Pelagic; Prey Speciefenthic/Epibenthic; Prey Specieselagic.

9 Indirect

o Permanenadvere effects to EFH and EFH species due to potential increased predation risk
associated with aggregation effect: Sessile Benthic/Epiben®idt Bottom; Mobile
Benthic/Epibenthi¢ Soft Bottom; Sessile Benthic/EpibentfiicComplex Habitat; Mobile
Benthic/Bpibenthici Complex Habitat; Pelagic; Prey SpedieBelagic; Prey Speciés
Benthic/Epibenthic species groups.

o Permanenbeneficial effects to EFH and EFH species

5.1.1.4.2 Sediment Suspension

Installation of the WTGs and substations would disrupt approximéi@lyacres(2.43 hectarespf

benthic habitatandscour protection would disrupt approximat8y57 acres 14.80 hectarespf benthic

habitat Methods of installation may include side stone dumping, fall pipe, or crane placement. Placement
of scour potection may temporarily increase suspended sediments due to resuspension of bottom
sedimentsThese benthic disturbances would increase turbidity and suspend sediment in the water
column. Impacts to benthic habitat would occur locally and tearjly at each of the proposed WTG and
substation locationdue to thgogredominantlysandy composition of the upper sediments in the Project
areaEFH-designated species that would likelydftectedsediment suspension due to thescour

protection aresimilar to those listed in Section 5.1.1.1.

Effects

9 Direct

o0 Shortterm decrease in quality of EFH due to suspended sediments and increased turbidity: EFH
for Sessile Benthic/EpibenthicSoft Bottom; Mobile Benthic/EpibenthicSoft Bottom; and
Pelagic spdes groups; Summer Flounder HAPC

o Shortterm, local impacts due to sedimentation: Sessile Benthic/Epibénuft Bottom; Prey
Specied Benthic.

9 Indirect

o Shortterm loss of foraging opportunities: Mobile Epibenthic/Benth#oft Bottom; and Pelagic
spedes groups.

o Shortterm decrease in quality of EFH in areas adjacent to Project activities for: Sessile
Benthic/Epibenthi¢ Soft Bottom; Mobile Benthic/EpibenthicSoft Bottom; Summer Flounder
HAPC; Prey Species Benthic.

5.1.2 Inter -Array , OSS Link, and Expor t Cable Installation

Array, OSS link,and substation interconnection cable impact footprints intersect all three of the
previously discussed NOAA Habitat Complexity Categories enaked to benthic habitat types. Cable
impact footprints include areas that mayaffectedby seafloopreparéion activities, cable installation,
and cable protection. Impact footprints were calculated along indicative cable cent8tioreterm
disturbance activities to prepare the seafloor and laytbearraycablesmay potentially impact
approximately 410.67acres, primarily categorized as soft bottor®3, with some area categorized as
complex (5%) and heterogeneous complexdf®) (Appendix 10.2.7Tablel10.27). Shortterm
disturbance activities to prepare the seafloor and lay the OSS Link cables may potentially impact
approximately2.72acres primarily categorized as soft botto®4f6), with some area categorized as
complex 6%) (Appendix 10.2.7Table10.27).
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Cable protection may be required for up to 10% of the route, witRrthectdesign envelope allowing
for up to 77 acres for the array cables andr8safor the substation interconnection cables, but the
locations where cable protectisould be required are not known and the exact hahitatiscouldoe
affectedcannot be determined at this tinffdie majority of the area that may akectedby cable
protectionfor the interarray cabless classified as sothottomhabitat 84.9%), with some area
categorized as compl€%5.01%) and a very small area (0.4%) categorized as heterogeneous complex.
The composition of habitats that maydféectedby the arrayOSS Link,and substation interconnection
cables Table 36 andFigure 317, Inspire 2023 is very similar to the composition observed within the
WEFA (Table 35 andFigure 321-15, Inspire20223. Thesoftbottomhabitats that would potentially be
affectedwere generally mapped as Sand and Muddy $dvidbile and the habitats categorized as
complexwere generally mapped as Coarse Sedimémbbile (Table 34 andFigure 310, Inspire

20224). Sand and Mudd$and with Low Density Boulder Field habitats were categorized as
heterogeneous complex (Tabl& andFigure 310, Inspire 2023).

The impact footprints associated with the BL England Offshore Export Cable to be laid within the BL
EnglandOECRCintersect the two NOAA Habitat Complexity Categories ctwatked to benthic habitat
types mapped within this arelagpire 2023). Impact footprints include those for seabed preparation
activities, cable installation, installation of cabletection, and anchoring and sediment excavation
associated with HDD at landfall. These footprints were calculated along an indicative cable centerline and
assuming the 35th Street Landfall as an indicative lan&abrttermdisturbance activities to gpare

the seafloor and lay the cable may potentially imgaét36 acres of the seafloor, primarily sdfottom
habitat (99%), with the remainder classified as complex (2#péndix 10.27, Table10.2-7). This area

of the full corridor of seafloor disturbance (up to 320 gabean Wind 20229aepresents a conservative
assumption for maximurshorttermseafl@r disturbance; it is anticipated that less than the full area
would be temporarily disturbed by seafloor preparation and cable installation activities. Cable protection
may be required for up to 10% of the rowieup to 16 acres, but the locations wheable protection
would be required are not known and the exact habitats &ffeetedcannot be determind@®cean Wind
20223. The majority of the area that may éiectedby cable protection was classified as soft bottom
(99%) (Appendix 10.2.7Table10.27). Cofferdam and HDD activitiesncluding anchoringio support

the landfall at 35th St. would inclu@3.77acres okhat-termdisturbanceincluding0.57 acre of

sediment excavatiofor the HDD exit(Appendix 10.2.7Table10.27). The composition of habitats that
may beaffectedby the BL England Offshore Export Cable and 3B¢h St Landfal(Inspire 2023 is

very similar to the composition observed within the BL Engl@&CRC(Table 35 andFigure 322,

Inspire 2024). Thesoft-bottom habitats that would potentially ladfectedwere generally mapped as
Sand and Muddy Sand and the habitats categorized as complex were generally mapped as Coarse
Sediment Mobile (Table 34 andFigure 317, Inspire 202a). Comparable data fahe othe potential

BL England landfalls{3" Street, § Street)can be found iTable10.27.

The impact footprints associated with the two cables to be laid within the Oyster@Ee#kC and
IECRCintersect two of the three NOAA Habitat Complexity Categories enadked to benthihabitat
types mapped within this project arégpendix 10.2.7Tablel10.27). Impact footprints include those

for seabed preparation activities, cable installaiiostallation of cable protection, and anchoring and
sediment excavation associated with HDD activities. These footprints were calculated along two
indicative cable centerlines and assuming HDD on both the Atlantic and Barnegat Bay sides of Island
Beach St Park and an open cut landingrae Farm Landfall as an indicative landfalsing the same
footprint parameters as used along the cable routes). The impact footprints do not intersect the Mud and
Sandy Mud with Low Density Boulder Field habitat catérgnt as heterogeneous complex that occupies
two acres within the Oyster CredkCRC (Appendix 10.2.7Table10.27). Shorttermdisturbance
activitiesfor installation of the Oyster Creek offshore export caldg potentially impact a maximum of
approximatelyl,11553 acres, withb2% categorized as soft bottom a4t¥6 categorized as complex
(Appendix 10.2.7Table10.27). Shortterm disturbance activities for installation of the Oyster Creek
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inshore export cablmay potentially impact a maximum of approximatél3.06acres, witl86%
categorized as soft bottom ahdbo categorized as complex (Appendix 10.2.@ble10.27, IECRC-
Base Case to The Faynf€Comparable data for all othpotentialOyster Creek IECRC landfdthcations
can be found iMable10.27.

This area of the full corridor of seafloor disturbance (up to 1,430;d@@oesn Wind 2022aepresents a
conservative assumption for maximmorttermseafloor disturbance; it is anticipated that less than the
full areawould be temporarily disturbed by seafloor preparation and cable installation activities. As with
the other cables, cable protection maydaguired for up to 10% of the route with thejectdesign
envelope allowing for up to 70 acres, but the locations where cable protsotitthbe required are not
known and the exact habitats todféectedcannot be determined (Ocean Wind 282 Cofferdam and
HDD activities to support the trangiti at IBSP would includ28.9acres ofkhorttermdisturbance,
including1.14 acres of sediment excavatiolppendix 10.2.7Table10.27). Thecomposition of habitats
thatcouldbe affectedby the Oyster CreeWECRC and IECRG similar between the two cable corridors
(Inspire 2024). Thesoft-bottomhabitats that would potentially ladfectedin the Oyster Cree®ECRC
were generally mapped as Sand and Muddy Sand, while those within the OystdECiREkvere
generally mapped as Mud and Sandy Méidgendix 10.2.7Table10.26). The habitats categorized as
complex in the Oyster CreédkECRCwere generally mapped as Coarse Sedimémbbile, while those
within the Oyster CreekECRC Corridor were mapped as sand amdd habitats with recent or historical
SAV presenceAppendix 10.2.7Table10.26). Impacts from installation of thexport cable wouldesult
from direct disturbace of benthic habitats, the resuspension and nearby deposition of segiments
emplacement of cable protection resulting in habitat converBioect disturbance could result in the
injury or mortality of organisms within the footprint of tegport cable, primarily sessile or slanoving
benthic invertebratesuch as hard claiend bay scallomr nonmotile early life stagesuch as the
demersaladhesive eggs of winter flound@ndskatesl|t could also damag8AV habitatwhich is present
along both the eastern and western shorelines of Barnega¥iBaigoring benthichabitatsaround cable
installations is included in the benthic monitoringmq{&EN-06; COP Volume Il Table 1-2; Ocean

Wind 2022a).

5.1.2.1 Vessel Activity
5.1.2.1.1 Habitat Disturbance

During installation of thénter-arrayupto 18 simultaneousonstruction vessetuld be necessarand

up to24 simultaneous construction vessmlald be necessary for the BL Engla®dECRCand Oyster
CreekOECRC/IECRQOcean Wind 2024). Simultaneous vessels necessary for installaifahe
substation interconnection cabk® included in the vessel counts ifaer-array, OECRG andIECRC
installation.Vessels involved in cable installatierould include main laying vessels, burial vessels, and
support vessels. Vessels may require anchoring and/or spudding to facilitate construction activities.

As indicated h the COP for the proposed Projecgximum total interarray cable lengttvould be
approximately 190 miles (305.77 km). Maximum total substation interconnection cablevengthbe
approximately 19 miles (30.57 RmMaximumtotal offshore export cable lengtiould beapproximately
32 miles (51.49 km) for BL England and approximatedd miles(230.136 km) for Oyster Creek.
Comparable data for each Oyster CreelOBE/IECRC landfall optioan be found ifable2-1.
Anchoringwould occur every 1,640ef (499.87 meters) along the cable routesay and substation
interconnection cable footprints intersaditthree of theNOAA Habitat Conplexity Categories cross
walked to benthic habitat typegdble3-1). Shortterm disturbance activities to prepare the seafloor and
lay theinter-arraycables including anchoringnay potentially impactip toapproximately 410.67
acres, primarily categorized as soft bottors%3, with some area categorized as coml&) and
heterogeneous complex 42) (Appendix 10.2.7Table10.27). Please refer t8ection 5.1.1.1. Short
term disturbance activities to prepare the seatmaklay the OSS Link cables may potentially impact
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approximately 42.72 acrgsrimarily categorized as soft botto®4f6), with some area categorized as
complex 6%) (Appendix 10.2.7Table10.27).

Within the BL England offshore export cable corri¢tidD locations shorttermimpacts from vessel
anchoringand excavatiorgould occurwithin an area o23.77acres 9.62hectarespf softbottom habitat.
Comparable data for the other potential BL England landfalf8 $t@et, §' Street) can be found in
Table10.27. Approximately 20% of the total area is anticipated tatiectedby anchoring and

spudding activitiesNo impacts to complex or heterogenous complex habitat is expected. Impacts to EFH
areexpected to be similar to those listed in Section 5.1Within the Oyster Creelnshoreexport cable
corridor, shorttermimpacts from vessel anchorieguld occur inarangeof 26.92acres 10.89hectares)

to complex habitat and 28.1 ac(bectares) to socthottomhabitat. Comparable data for all other

potential Oyster Creek IECRC landfall locations can be foubie10.27. Approximately 20% of the

total area is anticipated to béfectedby anchoring and spudding activiti®o impacts to heterogenous
complex habitaareexpected. Impacts to EFH are expected to be similar to those listed in Section 5.1.1.1.

Potentialimpactsof dredgingthe Oyster Creelederal Channahclude hysical seabed/land disturbance
water quality impacts such as sediment suspension and deposition and turbidity, potential release of
contaminants, and impingement and/or entrainment of orgardmedging theederal channdbr vessel

access would result in physical disturbance tdotyeand/or channel bottom would be similar to that
described for cable installation. The open water area around Oyster Creek is reportedly 600 to 1,000 feet
wide, adequate to maintain fish passage during dredging operations. Hydraulic and/or closesl clamsh
dredging may be used for dredging (Tablt)2and impacts to the bay bottom may incledgshing,

burial, orimpingemengntrainment effects on EFH species and their pieyever, @erall mortality of

fish entrained during dredging is considered tdole(Wenger et al. 2016). Mortality rate of estuarine

fish entrained during a hopper dredging event was found to be 38% (Armstrong et al. 1982).
Impingement/entrainment is unlikely as most marine species will avoid the dredge and the draghead is not
activated until it is resting directly on the bottoBredging andransfer of dredged materidtsan upland
disposal facility via a pipeline system, barge, or sa@wong withvessel anchoringouldalsoresult in

crushing, burial and entrainment effecthe dredges have grid screens on the draghead water intake to
reduce/prevent impingement/entrainment of marine species into the dPedgetial avoidance and the

less than 100 percent mortality rate indicate that the dredging effects to EFHlikelyldave a minor

effect on EFH specie8enthic community structurie expected toecover rapidly, within a few months

of the activity and activitiehave been sited to avoid and minimiagacts to SAV

Oyster Creek is a component of the upstrearit fithe authorized Barnegat Inlet navigation channel
that has been maintained by the Philadelphia District USACE since 1940 (USACEI&0&rshore

areas with finer grained sedimergaspended sediments would extend aboveithéged trenchnd take
longer to settle to the seabed. These impacts for finer sediments are anticipated to be dafjatizatto

the trench and temporary in natubedging impacts would include a localized changseiabed

topography and removal of sediments. Sedimenspmnsion and deposition would be localized and
shortterm due to existing sediment types. However, due to local hydrodynamics, sediment would settle
and fill in interstitial areas and cover the additional protection matdiighidity created by the dretty
operation will dissipate quickly due to the strong currents that pass through thieripbatts may take
several years to over a decadeevert to original seabed elevations (BOEM n.d.). These activities would
not permanently impact or change hydneamics or sediment movement in the area.

Barnegat Bay is subject to tidal and wigeinerated waves thean result in high turbidity so that

turbidity generated by dredging operatiaasiot expected to have more than short term and localized
impacts The USACE EA (2020) for Oyster Creek, based on contaminant analysis of dredged material,
found sedi ment s f rcleamsafyfee of contathmati@ikerefore rne diréct,

indirect or cumulative adverse effects on water quality would occurodbherelease of contaminants.
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Thiswould resultin shortterm negligible direct effects on water quality associated with a temporary and
localized increase in turbidity at the dredging and placement areas.

Pipelines used to transport materials from the dredges to a disposal site also have thetpotepaet

EFH. Pipelines transport dredged sediment, either by pumping from a hopper dredge, a cutterhead dredge
to a disposal location such as a beach, spoil area, or upland disposal site, or hydraulic offloading out of a
barge. Dredge material trgportpipelines can either float on the water surface or be submerged and rest

on the bottom of thevater body.

Flexible floating dredge pipe has been used to improve the efficiency of typical dredging oparations
implemented byJSACE Districts since 2000USACE undated)-loating pipelinesresupported at

regular intervals by buoyancy uriitsaterialand ardlexible enough to accommodate waves and currents.
Floating pipelines are anchored to the sea floor and may require booster pumps if the pipaiteg t

for the dredge to push the material to the placement location. Floating pipelines can interfere with vessel
traffic, although spacing and flexibility can help to avoid conflicts with marine vessels. However, floating
pipelines provide a means ofasling impacts to benthic habitats such as SAV and shellfish, and in the
South Atlantic, their use has been required, where possible, to avoid listed SAV species and corals during
dredging activities (NMFS SARBO 2020).

Submerged pipelinearefloated into place, full of air and then sunk in the desired locafiobhmerged
pipelines are less likely to interfere with marine traffic but could result in conflicts with fishing gear and
activities. Submerged pipelines would fonarily disturb ocean bottom habitats and could result in

injury and/or mortality due to crushing or displacement. Movement of submerged pipelines due to waves
and currents may increase the extent of the potential physical damage to benthic habitats.

Structural failure in either type of pipeline could result in an unexpected blowout of sand. The temporary
placement of equipment and the transportation of materials by pipeline, hopper dredge, barge, or scowl,
may temporarily also have temporary impacts atewquality, transparency, and stable unconsolidated
sediments. Pipeline monitoring would avoid unanticipated movement of submerged pipelines and support
structures for floating pipelines placed near or over hardbottom and for discharge of slurrydieghkbeal

length of a submerged pipeline near hardbottom or floating pipeline placed over hardbottom.

The Final EA for Dredging of the Oyster Creek Channel Barnegat Inlet FNC (USACE 2020) concluded
that any effects associated with equipment placement itidumireg critical habitat would be insignificant
because of the temporary and limited in geographic extent, and the critical habitat would remain fully
functional upon removal.

Localized impacts on sessile and or slmwving benthic resourcesould occur in these areaBarly life
stages such as eggs and lar@asvell asessile and slownoving benthic invertebrates such as hard
clams and bay scallopgould be subject to mortality from these activities. Mobile benthic organisms
would be temporarilydisplaced by the anchors. Certain construction vessels such agpjaeksels or

hotel vesselsvould require stabilization spuds. The spuesuld cause some localized direct impacts
where they meet the sedimelmpacts to SAV are anticipatéd be mininal asanchoring and spudding
would avoid these areas to the extent practicakie. potential for crushing and burial impacts associated
with vessel anchoring and spuddiwguld be shorttermand localized as previously described in Section
51.1.1.

Vesse$ may also have a direct impact via organism entrainment while taking on ballast water,
withdrawing water for engine cooling, hoteling, and operatinpa@srd reverse osmaosis systems
(USDOE 2012). Impacts from increased vessel traffic and constructieitiastivould be shortterm and
localized in nature.
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Benthic or epibenthic EFH species and/or life stagasld be the primary groups affected, with
secondary effects on EFH species and/or life stages that prey on benthic and epibenthic organisms.
Pelagic pecies and/or life stages would not be at risk for lethal crushing or burial impacts but could be
subject to entrainment effects. Only those life stages likely to be directly exposed to camstiingal

or associated effects on benthic prey specieaddeessed in this section. Crusharglburial exposure

and associated effects on benthic prey organisms represtemtttermreduction in habitat suitability for
EFH species.

Inter-array cable installation would occur during Q3 of 202®#x0f 2025 and offshore export cable
installation would occur durin@2 of 2024 toQ1 of 2025. Vessel activities previously discussed would
occur during cable installation activities. Thus, crustandburial effects would be limited in duration
but could occur throughout the anticipated construction window. Constraetdisurial impacts during
cable installation would be similar to those associated with WTG and OSS foundation installation
discussed in Section 5.1.1.1.

5.1.2.1.2 Sediment Suspension and Deposition

In general, vessel activities (i.e., anchoring and/or spudding) associated with cabldiorstatiald

cause shotterm impacts to water quality intermittently throughout Project construction. These benthic
disturbances would increase turbidity and suspend sediment in the water column. Impacts to benthic
habitat would occur locally and temporgntithin the specified cable routes. The potential impacts to
water quality, and by extension, EFH and E#signated species, such as resuspension of sediments,
would be shorterm and localized, and would be similar to those discussed in Section 5.1.1.1.

5.1.2.1.3 Vessel Noise
Impacts from vessel noise would be similar to those discussed in Section 5.1.1.1.
5.1.2.1.4 Potential Introduction of Exotic/Invasive Species Via Ballast

Impacts from potential introduction of invasive species from vessel activity would be simHasto t
discussed in Section 5.1.1.1.

5.1.2.2 Seabed Preparation
5.1.2.2.1 Habitat Alteration

Seabed preparation may be required prior to installatiom&rtarray and offshore export cables, and
mayinclude seabed levelling and removal of surface or subsurface debrisssumhiders, lost fishing

gear, or lost ancher Excavation may beequired where debris is buried or partidilyried. Arrayand
substation interconnection cable impact footprints intersect all three of the NOAA Habitat Complexity
Categories croswalked b benthic habitat typedescribed in Section. $hortterm disturbance activities

to prepare the seafloor and lay theer-arraycablesmay potentially impact approximately410.67

acres, primarily categorizesb soft botton{1,192.74acres 482.68hectareg] with some area categorized

as complex211.68acres 85.66 hectares]and heterogeneous compléx25 acres .53 hectareg)

(Appendix 10.2.7Table10.27). Shortterm disturbance activities to prepare the seafloor and lay the OSS
Link cables may potentially impact approximately 42.72 a@hppendix 10.2.7Table10.27).

The impact footprints associated with the BL England Offshore Export Cable to be laid within the BL
EnglandOECRCintersect two NOAA Habitat Complexity Categories cragtked to benthic habitat
types mapped within this argaréviously described in Sectiof. 3mpact footprints include those for
seabegreparation activitiesShorttermdisturbance activities to prepare the seafloor may potentially
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impact approximatel200.36 acres(81.08 hectarespf the seafloor, primarily sethottomhabitat (98.05
acres 80.15hectareg) with the remainder classified heterogenousomplex @.3 acres (.93 hectare).

The impacfootprints associated with the Oyster Créxfkshore and Inshorgéxport Cable Route
Corridor intersect two of the three NOAAabitat Complex Categoriépreviously described in Section
3). Impad footprints include those for seabed preparation activifiesse footprints were calculated
along two indicative cable centerlines and assuming HDD on both the Atlantic and Barnegat Bay sides of
Island Beach State Park andaen cut landing at The FarLandfall as an indicative landfall (using the
same footprint parameters as used along the cable rdebeshe Oyster CreekEICRC, fort-term
disturbance activities may potentially impact a maximum of approximateid,4acres(4,631.22
hectares)with benthic substrate comprisedGif5.68acres 245,11hectares) of sofbottomhabitat and
538.36acres 217.87hectares) of complex habit@offerdam and HDD activities to support the
transition at IBSRiccount for28.90acres(11.7 hectaresdf shorttermdisturbanceFor the Oyster Creek
IECRC, shorterm disturbance activities may potentially impact a maximum of approxinist8igcres
(5666 hectares), with benthic substrate comprise@io79acres 89.17hectares) of sofbottomhabitat
and43.20acres 17.48hectares) of complex habitémpacts to summer flounder HAPC associated with
the Oyster Creek Export Cable Corridor are furthekén down by impact type in Appendix 1.2
Table10.28.

Boulder relocation would potentially alter the compositiobath the original and relocated habitat. Over

time, the relocated boulders would be recolonized, contributing to the habtabfuprovided by

existing complex benthic habitat of relocated bouldessg-term topermanent impacts of artificial

structures associated with the Project, as well as affected species are discussed further in Section 5.1.3.1.

The affected areas would benderedemporarilyunsuitable for EFH species associated with complex,
heterogenous complex, and sbéittombenthic habitats during one or more life stages. Array cables,
interconnection cables, and offshore export cable installation would therefaleimeashortterm
adverse effeabn EFHIlasting through surface preparation activities exstillation butwould be
expected to recover shortly after installation.

Effects

9 Direct

0 Shortterm loss/conversion of EFH: EFH for Sessile Benthic/Epibeiitiiit Bottom,Mobile
Benthic/Epibenthi¢ Soft Bottom; Sessile Benthic/EpibentliicComplex; Mobile
Benthic/Epibenthi¢ Complex; Pelagic species groups; Prey Spéckanthic; Prey Specids
Pelagic, Summer Flounder HAPC; Summer Flounder HAPC

o Permanentdcalized crushing and burial of EFH spectgsssile Benthic/EpibenthicSoft
Bottom; Sessile Benthic/EpibenthiicComplex; Prey Benthic/Epibenthic species groups

o Shortterm avoidance of anchoring activities by EFH species: Magpibenthic/Benthid¢ Soft
Bottom; Mobile Epibenthic/Benthic Complex; Pelagic; Prey Specie8enthic and Prey
Specied Pelagic species groups

M Indirect

o Shortterm loss of benthic prey items: Mobile Benthic/Epibenth8oft Bottom; Mobile
Benthic/Epiberttici Complex

5.1.2.2.2 Sediment Suspension and Deposition

Seabed preparation and subsequent sediment suspension prior to installatioraofantesiblesand
export cablesvould take placén addition toseabed preparation activities associated with WTG and the
OSS foundation installations. Similar impacts to EFH species are expected to occur. As discussed in
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Section 5.1.1, grain sizes within the WBAd along the OECR@&re generally medium to coarse gedain
which are likely to settle to the bottom of the water column quicdnd reepositionwould be minimal

and close in vicinity to the trench centerline, minimizing impacts to demersal fish eggs such as those of
ocean pout.

In inshore areas (i.e., bablys), sediments are comprised of fine to medium grains. Therefore,
suspension and settlement of sediments is expected. As noted in Section 2.1.2.2, the finer sediments in
these areas would become suspended and extend above the trench and take kitigdotthe seabed

than in areas of sand or coargeained sediments. These impacts to water quality for finer sediments are
anticipated to be shetérm in natureWinter flounder egghave the potentiab beaffectedby seabed
preparation activitieslang the IECRCWinter flounder lay demersal, adhesive eggs on the bottom of
Barnegat Baywhichcan be crushedr destroyed via trenching and dredging. Additionally, winter

flounder egg hatching success can be greatly reduced with as littte asr2n o sediment via

sedimentation.

Direct impacts to foraging habitat are expected to be localized to the width of the trench atestawt
benthic organisms would reauwiize the area. Impacts to summer flounder HAPC associated with the
Oyster Creek IECR@re further broken down by impact type in Appendix 10.Rahle10.28.

Effects

91 Direct
0 Shortterm decrease in quality of EFH due to suspended sedimenitscagased turbidity: EFH
for Sessile Benthic/EpibenthicSoft Bottom; Mobile Benthic/EpibenthicSoft Bottom; and
Pelagic species groups; Summer Flounder HAPC

o Shortterm, local impacts due to sedimentation: Sessile Benthic/Epibénfuft Bottom; Prey
Specied Benthic

M Indirect
o0 Shortterm loss of foraging opportunities: Mobile Epibenthic/Benth&oft Bottom; and Pelagic
species groups
0 Shortterm decrease in quality of EFH in areas adjacent to Project activities for: Sessile

Benthic/Epibenthi¢ Soft Bottom; Mobile Benthic/Epibenthit Soft Bottom; Summer Flounder
HAPC; Prey Species Benthic

5.1.2.2.3 Entrainment

Some types of seabed preparation equipment (e.g. hydraulic dredges) use water withdrawals, which can
entrain planktonic larvae of benthic fauna (dayval polychaetes, mollusks, crustaceans) with assumed
100% mortality of entrained individuals (COP Volume Il, Section 2.2.5.2.1; Ocean WirghR@ue to

the surfaceoriented intake, water withdrawal could entrain pelagic eggs and larvae, but woaftenbt
resources on the seafloor. However, the rate of egg and larval survival to adulthood for many species is
very low (MMS 2009). Due to the limited volume of water withdrawn, BOEM does not expect
populationlevel impacts on any given species.

Effects

9 Direct

0 Loss ofEFH and EFH species due to water intbdeeeggs, larvae, and small juvenildsaathin
the Pelagic an@rey Specieé Pelagicspecies groups

M Indirect
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0 Loss offood sources for planktivorous spegiggluding filterfeeding invertebrateSessile
Benthic/Epibenthi¢ Soft Bottom; Sessile Benthic/EpibentliiComplex Habitat; Pelagic; Prey
Specieg Benthic/Epibenthic; Prey Specieselagic.

5.1.2.2.4 Underwater Sound

As previously discussed in section 5.1.1., underwstiendassociated with construction activities from
seabed preparation is expected to be dleom and localized to the area of impadaximum total

impacts for array cables includes bouldierarance (2,220 acres [898.40 hectares]) and sandwave
clearance422 acres 89.84 hectares])Theacreage oimpacs for boulder clearancassumea 98foot

(29.87 meter) wide corridor over 100% of the routhile the acreage of impadbr sandwave clearance
assumes 88-foot (29.87 meter) wide corridor over 1% of the rodieximum total impacts for

substation interconnection cables includes boulder clearance (222 acres [89.84 hectares]) and sandwave
clearanceZ acres 8.98 hectares]). These acreage of impact vafaeboulder clearancassumsa 98

foot- (29.87%meter) wide corridor over 100% of the rouytehile the acreage of impacts for sandwave
clearance assume®8&foot (29.87 meter) wide corridor over 1% of the roliaximum total impacts for

the Oyster Creek portion of the offshore export cables includes boulder clearance (1,710 acres [692.01
hectares]) and sandwave clearariceacres .87 hectares]). Maximum total impacts for the BL England
portion of theoffshore export cables includes boulder clearance (400 acres [161.87 hectares]) and
sandwave clearancé écres 1.62hectares]). These acreage of impact values assum&atog9.87

meter) wide corridor over 100% of the rouke boulder clearance and&-foot (29.87 meter) wide

corridor over 1% of the roufer sandwave clearance

Effects

9 Direct

o Shortterm, direct effects on EFH and EFH species and life stages for all Hearing Categories,
with greatest impacts to Hearing €gbry 3 species and life stages.

o Shortterm, direct effects on EFH of all Species Groups: Sessile Benthic/Epibetghft
Bottom; Mobile Benthic/Epibenthit Soft Bottom; Sessile Benthic/Epibenthi€Complex
Habitat; Mobile Benthic/Epibenthic Complex Habitat; Pelagic; Prey Speciées
Benthic/Epibenthic; Prey Specié$elagic.

5.1.2.2.5 Underwater Sound (UXO)

The impacts and direct and indirect effects to EFH and EFH species due to underwater sountfrom
demolitionassociated with seabed preparafminter-array and export cable installatievould be
similar toUXO soundimpacts analyzed in Section 5.BEeabed Preparation

5.1.2.3 Trenching/Cable Installation
5.1.2.3.1 Habitat Loss/Conversion

The installation of array cables between WTGs and substation foundations (interconnectionvoaiidies)
take place within areas that were previously disturbed during the seabed preparation activities and
foundation installationThe maximum total installedrray cable length is 190 miles (30@), and the
maximum installed substation interconnection cable length is 19 rB0es8) Array cable installation

would be completed via hydroplow wherever possible with alternative methods that include surface lay,
trenching, jetting, plowing and pydowing, vertical injection, and control flow excavation as necessary.
Direct impacts to EFHiue to habitat disturbance are expected within the desigdatiedt-wide array
cableand substation interconnémt cabledisturbanceorridors along the entire lengtbf each corridor
(Ocean Wind 202q). Asindicatedin the COP, anaximum1,850acres {48.67hectares) ofhortterm
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benthic disturbance is anticipated during @inery cable installation process, anthaximuml85 acres
(74.87hectares) ofhorttermbenthic habitat disturbandg anticipated duringubstation interconnection
cable installationlt is anticipated that pelagic species and motile life stagedd 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 trench anteshoas benthic

organisms would recolonize theea. Indirect impacts to EFH could occur as a result of sediment
suspension, temporarily decreasing foraging success due to increased turbidity. It would be expected that
normal foraging behavior would resume following completion of installation andrsetiteof suspended
sedimentsSediment suspension impacts are discuisgider below.Indirect impacts from sediment
deposition in adjacent areas could occur, potentially smothering sessile organisms and burying existing
sedimentsSediment dispersion moliteg conducted for three other offshore wind projects (the Vineyard
Wind 1 Project in Massachusetts, the Block Island Wind Farm in Rhode Island, and the Virginia Offshore
Wind Technology Advancement Project of Virginia) were reviewed and evaluated, avdlgatiment
conditions and hydrodynamics are similar to those in the Project area (see COP Volume Il, Section
2.1.2.2.1 for detailed descriptions; Ocean WindZ2DZThe sediments within each project area were
predominantly sands and current velocitiesewvithin similar ranges, indicating that the results of each
modeling effort would be expected to be representative of the Projedisibédity concentrations

greater than 10 mg/L would be short in duration up to 6 hours and limited to within apaieyi®0 to

200 meters of the trench in the offshore area. BOEM anticipatesftsladre wind projects would use
dredging only when necessary and rely on other cable laying methods for reduced impacts (such as jet
plow or mechanical plow) where feasibfeotheroffshore wind projecf{Vinhateriro et al. 2018)

analyzed ediments similato those found in the Ocean WindPtbjectarea The modelingndicated that

the maximum predicted depth of sediment deposfoomter-array cable installation would lbess than

1.2 inches (30 mm), withurial effects limited to within 29.5 to 98.4dt (9 to 30 meters) of the cable

path andthat burial depthsvould begenerally limited to less than 3.4 inches (1 cm) in the immediate
vicinity of the cable pathThis analysis is being utilized to assess potential impacts to adjacent benthic
habitats 6r the Ocean Wind Project.

Offshoreexport cablesvould be placed by the same methods listed above for array cables, depending on
site conditionsThe maximum total cable length is 143 miles (R8¢ for the Oyster Creek portion of the
OECRC and 32 mile( km) for the BL England portion of the OECRDirectimpacts to EFH due to
habitat disturbance are expected within the desigré&ddot-wide cabledisturbanceorridor for both

BL England andDyster Creelexport cableslong the entire length of each corridor (Ocean Wind2a02
Asindicatedin the COP, a maxiom 1,430acres $78.70hectares) ofhorttermbenthic disturbance is
anticipated during th®yster Creek offshore export calihstallation processmpacts arexpected to be
similar to those of the array and substation interconnection cifidé®ct impactsassociated with

sediment deposition are anticipated to be similar to those of the array substation interconnectiors cables, a
was foundn modeling condued for South Fork Wind Farm (Vinhateriro et al. 2018) and interpreted by
BOEM.

ThelECRCwould be affected by cable installation within backbay areas beheitarrierislandin
Barnegat BayExport cablescross Barnegat Bayould be placethy similarmethods as listed above for
the offshore export cableSables at landfall areas may be installed by Hdibh sheet piling installed

for intertidal cofferdams fothe HDD exit pits. Open cut trenching is beirggpnsidered for landfalls not
under the USACE beach nourishment program, including the west side of Island Beach State Park (Prior
Channel Route) and at the Holtec landf@lpen cut trecheswould betemporarilysupported by sheet
piling that would beéemporarily installed to support open cut trenches and as intertidal cofferdams for
HDD exit pits. Open cut installation would entail excavation of up to-Bo@Bwide trench that would
extend up to approximately 300 feet waterward from the shoreline using-bdaed or bargeounted
excavator, positioning and securing the cable, burial and backfill to resteegiptiag construction
contours, and revegetation.
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The IECRC and inshore/intertidal areas associated with the landfalls in Barnedetv@ay more diverse

fish assemblage thamseen in the WFASpecies that inhabit estuarine waters utilize the unigue inshore
habitats such a&dal wetlandsshellfish and SAV beds and shoreline structures for shelter, feeding, and
spawning Cableinstallationwould result in shorterm bethic disturbanceandhabitat alterationvould

likely cause adult and juvenile fish to relocate temporarily. Summer flounder, whose HAPC exists within
SAV beds in its EFH range, would be an example of a species that caffédiedby the loss of SAV

habitat during constructiotsessile and slownoving benthic organisms such as bivalves and the

adhesive, demersal eggsvahter floundemnwould be vulnerable to direct benthimpacts.Table5-5
detailsmaximumestuarine EFH and HAPC impacts from the inshore export cBalide5-6 summarizes

tidal wetland impacts along the estuarine portibtheBL England and Oyster Creelable route.

HAPC for juvenile and adult summer flounder is likelybesubject to shofterm, longterm, anddr

permanent effectsom Project activities that disrupt the SAV in Barnegat Baygh as installatioaf the

export cable. Summer flounder are expected to be able to recolonize most areas once construction is
complete. Impacts to HAP®ould be minimized by the use of trenchless technologies such as HDD or
direct pipe, as practicable, which can be used to install the cable beneath overlying sediments and SAV
without direct physical disturband®pen cut trenchingtthe Prior Channel Route and/biolteclandfall

could result irshortterm, longterm, or permanenmpacts tasummer floundeHAPC. Ocean Wind has
developed &ubmerged Aquatic Vegetation (SAV) Monitoring Plan (Inspire 2022c¢) to document baseline
delineations and conditions of SAV beds, assess potential impacts to these SAV beds as a result of the
construction and operations of the inshore export cable(s) associated with the Project, and track recovery
of these SAV beds over time to inform potehtidtigation strategiesThe proposed SAV Mitigation Plan

( Ocean

Wi

nd

2022d)

outlines

Ocean

Windbés proposed

incurred during construction and installation activities of the Ocean Wind 1 export cable, and which
canna be avoided and/or minimized, are adequately mitigdeter to Section 6.2, Submerged Aquatic
Vegetation (Summer Flounder HAP&Yoidance, Minimization, and Mitigation for additional

information
Table 5-5 Maximum OECRC/IECRC Route Impacts to Estuarine EFH and HAPC
Total Benthic Disturbance | Total Benthic Disturbance
within Shellfish Habitat within SAV
Export Cable Route Acres Hectares Acres Hectares

Oyster Creek 121 48.97 20 8.09
BL England 1 00.40 - -
Total 122 49.37 20 8.09

Source: COP, Volume Il, Table 2.2.5-6 (Ocean Wind 2022a)
COP = Construction and Operations Plan; EFH = Essential Fish Habitat; HAPC = habitat area of particular concern;
OECRC = Offshore Export Cable Route Corridor; SAV = submerged aquatic vegetation
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Table 5-6 Summary of Tidal Wetland Impacts along Indicative Onshore Export Cable Routes
by NJDEP Wetland Community Type within the Project Area

Onshore Export
Cable Route Wetland Community Type Acres of Short-term Impact
BL England Phragmites-dominated coastal wetlands 0.35
Saline marsh (low marsh) 0.18
Oyster Creek Saline marsh (high marsh) 2.54
Saline marsh (low marsh) 2.72
Phragmites-dominated coastal wetlands 4.37
Disturbed tidal wetlands 0.05

Modified from COP, Volume I, Table 2.2.1-5 (Ocean Wind 2022a)
COP = Construction and Operations Plan; NJDEP = New Jersey Department of Environmental Protection

A maximum of approximately 20 acres (8.1 hectares) of summer flounder HAPC within SAV could be
disturbed as a result of the installation of the cable along the indicative Oyster Creek offshore export
cable routelmpacts to summer flounder HARPESsociated with the Oyster Creek Export Cable Corridor
are further broken down by impact type in Appendix 10.Rahle10.2-8. All impacts to HAPC would be
shortterm and limited to the duration of construction. Based on SAV mapping, a maximum of 20 acres
(8.1 hectares) of SAV could be temporaglfectedin Barnegat Bay from indicative cable installation.

Based on the Jul®022 underwater video SAV data collectedarnegat Bay at four landing areas

(Inspire 20223)the area of SA\WN the area of potential influeneeould depend on the specific landing
area.The area of potential influence was defined as afbb0ffer on either side of the cable route

options athe landfall areas out to either the poterilBID transition location (western landfall areas) or

to the distance at which the 2019 mapped SAV beds ended (IBSP lardfedls the three western

landfall survey areas, the Farm had the least acreage\obBgerved (0 acres) and the smallest project
area of potential influence on SAV (18.4 acres). The Marina cable route option at the Lighthouse Drive
landfall had the next lowest acreage of SAV observed (9.5 acres), but the project area of potential
influence on SAV was similar to or slightly higher than the other western cable route options. The
greatest SAV area and project area of potential influence on SAV were documented at the IBSP landfall,
59.9 and 91.7 acresespectively Cableinstallation through the prior channel where sparse SAV was
observed wuld limit direct impacts on the complete and patchy SAV habitdteatB SPlandfall.

TheAtlantic City Reef, GreaEgg Reef, OcearCity Reef, and Deepwaté&teef are all located withihO
miles of theWFA or within 330feetof an export cableGiven their proximity to this activity, there is the
potential for indirect impacts those reefs within 330 feet of an export cdbden sediment transport
duringcable installationas discussedbowe, based uposediment transporhodeling conducted for
another offshore wind proje¢¥inhateriro et al. 2018)

The southernmost point of ti@reat Bay/Little Egg Harbaandbar shark HAPC is located 3.9 miles
from the BL EnglandDECRC Given thedistance between this HAPC atiis activity,it is unlikely that
therewould beindirect impacts t@andbar shark HAP€om sediment transport duriragble installation
asbased on sediment transport modeling from another offshore wind project (Virth2gd:8),
sedimentation fronexportcable installation would only occur within 330 feet of the cable

Shellfish beds are found throughout Barnegat Bay. The proposed indicative cable route avoids moderate
to high density shellfish beds mapped by the NJREtRe extent practicable, as well as crossing

previously disturbed areas. Direct impaetsuld be minimized via routing and use of trenchless

technology options. Potential indirect impacts to shellfish beds include resuspension of sediments and
potentialburial. Howeverwould avoidthe highest densities of shellfish to the extent practicable and
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because shellfish such as the hardclstar€enaria mercenarijphave the ability to vertically migrate
through sediment and survive burial events (Maurer eB86)YWwhile others such as the bay scallop are
mobile

Installation of the array cable, substation interconnection cable, and the offshore export cables could
resultdirect impacts such asushingandburial, of slowmoving or sessilerganismsand life s$agesThe
seato-shore transitionvould occur where the onshore segment of the OECRC meets the offshore
segment of the OECRC. Cofferdam installatiopencut trenching dredging and sidecast, and vessel
anchoring could result in crushimgdburial effects.Direct mortalityof benthic life stages and sessile
organisms could also result from fluidizing the sediments along the cable corridors during cable burial.
The effects of crushingndburial impacts on EFH resulting from cable installatioould vary depending
on how benthic and ne&ottomhabitats exposed to these impacts are used bydeSignated species.
Benthic and epibenthic life stagesuld be the primary groups affected, with secondary effects on EFH
designated species and litages that prey upon benthic and epibenthic organigimisile organisms

such as juvenile and adult finfish may be temporarily displacedble installatiorbut would be able to
avoid direct impacts related to these activitigdse of the jet plowvould cause lethaimpactsto non

motile pelagic life stages due to the surfacented water intake.

Effects

9 Direct

o Shortterm loss/conversion of EFH (APM for avoidance of sensitive habitat when anchoring):
EFH for Sessile Benthic/EpibentHhicSoft Bottom, Mobile Benthic/Epibenthit Soft Bottom;
Sessile Benthic/EpibenthicComplex; Mobile Benthic/EpibenthicComplex; Pelagic species
groups; Prey SpeciésBenthic; Prey SpecidsPelagic, Summer Flounder HAPC; Summer
Flounder HAPC

o Permanent, locied crushing and burial of EFH speci8gssile Benthic/EpibenthicSoft
Botton; Sessile Benthic/EpibenthicComplex; Preyi Benthic/Epibenthic species groups

o Shortterm avoidance of anchoring activities by EFH species: Mapibenthic/Benthi¢ Soft
Bottom; Mobile Epibenthic/Benthic Complex; Pelagic; Prey Specie8enthic and Prey
Specied Pelagic species groups

M Indirect

o0 Shortterm loss of benthic prey items: Mobile Benthic/Epibenth8oft Bottom; Mobile
Benthic/Epiberttici Complex;

0 Sediment trasport to adjacent areas
5.1.2.3.2 Sediment Suspension and Deposition

Cable installation activities would generate localized plumes of sdeges@diments within the

immediate proximity of the trench excavation and rebuiatliment dipersion modeling conducted for
three other offshore wind projects (the Vineyard Wind Project in Massachusetts, the Block Island Wind
Farm in Rhode Island and the Virginia Offshore Wind Technology Advancement Project of Virginia),
and two underwater cabfgojects (the Seacoast Reliability Project in Little Bay, New Hampshire and the
Silver Run Electric Project in the Delaware River estuary), were reviewed and evaluated, as general
sediment conditions and hydrodynamics are similar to the Project Areaediheests within each

project area were predominantly sands and current velocities were within similar ranges indicating that
the results of each modeling effort would be expected to be representative of the Ocean Wind Project site.
The conditions at eachgect site are compared in Table 2:120f COP, Volume Il. Most of the
sediments within the WFA are likely to be medium to coarse grains, and resuspended sediment would
thereforebe expected to resettle quickly (COP Volume Il, Section 2.1.2.2; Oceah20a).
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Vinhateiro et al. (2018nodeled cumulative TSS concentrations and sediment plume dispersal from
hydroplow excavation and reburial of a 6dirfearmile (98.3km, 53.1nm) section of the South Fork
Export Cable Beach Lane alternative rowtdch traverses a diversity of substrates, including two
segments dominated by silt and mud sedimdittssesilt and mud segments resulted in the estimated
TSS concentrations as highs847 mg/L within 8.2 feet of the seabédross the range of sediments
modeled, deposition of 0.1 inchesuld occur up to 115 feet from the cable path and deposition of 0.4
inches could occur up to 29.5 feet from the cable @dth.studyestimated that sediment plumes would
resettle and TSS coantrations would return to background levels within 0.3 to 0.4 hours of disturbance.

A sediment dispersal modeling study was also conducted for the Vineyard Wind project to assess
expected sediment disturbing construction activittgss{lon 2018 The malel assumed a fine sarehd
silt-dominated seafloor across the entire disturbedardassesséadstallation of array and export cables

as well aglredging of sandwaveblodeling of the interarray cable installation in th&ind Development
Areawas runfor a typical installation (expected &) and maximum installation (expected’a)p

Vertically, the sediment suspension was limited to the bottom 10 feet (3 meters) of the water column with
85% modeled to remain in the bottom meter (Epsilon 2018). Focaypistallation, TS$nore tharnl0

mg/L abovethe baseline levels in th&/ind Development Areare expected to extend as far as 1.9 miles
(3.1km) from the centerline with concentration in excess of 50 mg/L extending to 525 feet (160 m) from
the centerlineMaximum modeled impacts due to installation indicated the 10 mg/L plume could extend
up to 7.5 kn from the center line while plumes of 50 mg/L and 100 mg/L would extend up to 1.2 miles (2
km) and 0.53 miles (0.86nk) from the centerline respectively.

TheVineyard Wind project also modeled impacts from dredging withibng hopper suction dredge
regions where sandwaves needed to be removed to bury the cable in stable seafloor. Vertically, the
resultingsediment plume can impact the entire water colufisSmore tharnl0 mg/Labovebaseline

were modeled to extend up16 miles (6 km) from the centerline while plumes of 750 mg/L and 1,000
mg/L higher than the baseline could extend 3.2 milesr(band 1.2 miles (2rk) respectivelyOverall,
TSS are expected to remain in the water column for less than 3 hours.

Inter-array cable instalteon would occur during Q3 of 2024 @2 of 2025and offshore export cable
installation includinglECRC installation,would occur during2 of 2024 toQ1 of 20%5. Sediment
producing activitiesvould occur intermittently during the cable installatiorocess.

In inshore areas (i.e., back bays), sediments are comprised of fine to medium grains. Therefore,
suspension and settlement of sediments is exp&a@dotentialcable installation activitiesuch as

jetting, plowing,open cutrenching,cutting, and control flow excavatioAs noted in Section 2.1.2.2, the

finer sediments in these areas would become suspended and extend above the trench and take longer to
settle to the seabed than in areas of sand or cagnaeed sediments.HEse impacts to water quality for

finer sediments are anticipated to be stenn in nature. Direct impacts are associated with early life

stages of demersal specggh as the eggs of the winter floundermediately following installation,

indirect impacts from suspended sediments can potentially cause mortality to demersal fish eggs due to
burial and reduced hatching success (Berry et al. 2011). Hoveevess many different USACE

dredging projects in New York Harbor, even when dredging sediment$igttipercentage of fine grain
particles, plumes dissipated rapidly over distance (within 650 feet [200 meters] in the upper water column
and 2,000 feet [600 meters] in the lower water column) to levels not detectable against background
conditions. Activeswimmers would be able to easily avoid plumes, and passive drifters would only be
exposed over short distances (USACE 20Thgrefore, no potential impacts on adult and juvenile EFH
designated species are expected. Impacts to demersal life stages imdrgesssms due to burial via
sediment deposition may occur, but are expected to be localized antesimort
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Effects

9 Direct

0 Shortterm decrease in quality of EFH due to suspended sediments and increased turbidity: EFH
for Sessile Benthic/EpibenthicSoft Bottom; Mobile Benthic/EpibenthicSoft Bottom; and
Pelagic species groups; Summer Flounder HAPC

o0 Shortterm, local impacts due to sedimentation: Sessile Benthic/Epibénuft Bottom; Prey
Specied Benthic.

1 Indirect

0 Shortterm loss of foraging grtunities: Mobile Epibenthic/BenthicSoft Bottom; and Pelagic
species groups.

0 Shortterm decrease in quality of EFH in areas adjacent to Project activities for: Sessile
Benthic/Epibenthi¢ Soft Bottom; Mobile Benthic/EpibenthicSoft Bottom;Summer Flounder
HAPC; Prey Species Benthic.

5.1.2.3.3 Horizontal Directional Drilling (HDD) or Open Cut Trenching

During installation of the estuarine portion of the OECRC, impacts to 8&Md be minimized, where
practicable, by the use of trenchless installation methods which install the cable beneath overlying
sediments and SAV without direct physical disturbafifggossible, after consideration of engineering

design and feasibility analy3i¢HDD installation at the Island Beach State Park/Base Case would be
limited by engineering constraints a length ofapproximatelyl,181 feet 860 meterginto Barnegat

Bay. As a result, the HDD exit pits would be located within intact SAV B408 installation of the

export cabledn the Prior Channekould require a 58neter(164-foot) separation of the cables to provide
adequate spacing for the drill®i a constructability perspective, and to reduce risk of inadvertent

returns of drilling fluidsThis 583meter(164-foot) cable separation would extend beyond the limits of the
prior channel and would require disturbances into adjacent SAV beds foiresthl&ation and vessel

access for the marine HDD spread. Additionally, HDD would require a set back to the east in the parking
lot of the adjacent personnel building to achieve the required burial depth under the channel/shoreline and
reduce the risk ahadvertent return of drilling fluids which is highest at the shordldwean Wind

2022).

During HDD, a sediment mix including drilling mud (i.e., bentonite) is used. During drilling, reaming, or
pulling events, some drilling mud may be released from the end of the bore hole. Therefore, each HDD
would have an exit pit to receive the drilling chuBentonite is heavier than water, swd@uld remain in

the exit pit and then be removed through a vacuum or suction dredge. HDD cormliite drilled for
landfall. An HDD entry pit would be required for each cable duct. Trenchless installatigrH{@R). has

the potential for impact in the event of inadvertent return of drilling fluids, thus causing adverse impacts
to water quality through increases in turbidity, as well as hazardous chemical impacts to EFH and EFH
designated specieBest managemeipracticessuch as monitoring of the drilling mud volumes,

pressures, and pump rates and returns, would be followed to determine if drill mud loss occurs in amounts
that signal a possible inadvertent return. An Inadvertent Returnv@lald be developednd

implemented to prevent and minimize impa@©P, Volume Il, Table 1:2).

Open cut trenching is being considered for landfalls not under the USACE beach nourishment program,
including the west side of Island Beach State Park (Prior Channel Rowt@) the Holtec landfall due to
elevated risks of inadvertent returns of drilling mud occurring during HDd2an Wind has conductad
hydrofracture evaluation and determined that the reqdiidithg fluid pressure is estimated to be greater
than the lheoretical strength of the overlying soils for most of the HDD installatitnich would suggest

high risk of prolonged and repeated drilling fluid losses to surrounding environ@yesTi cut trencinig

for the Prior Channel optioallows for reduced cabkeparation§6 feet[20 meterp, which minimizes
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impacts to the intact SAV beds to the north and south of the prior cH@wuezn Wind 2028). Table5-7

presents a comparison of shtgtm SAV impacts for HDD and open cut trenching@ysster Creek
IECRC landfall options.
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Table 5-7 Short-Term SAV Impacts by Installation Method for Oyster Creek IECRC Landfall Options?
Bay
IBSP i Prior Holtec/The Parkway Bay Nautilus Lighthouse Marina (Acres)
IBSP-Base Channel Farm One Shot Parkway (Acres) (Acres)
Case (Acres (Acres) (Acres) (Acres) (Acres)
Open Open Open Open Open Open Open Open
Data | HDD? | Cut® | HDD* | Cut | HDD | Cut | HDD | Cut | HDD | Cut | HDD | Cut | HDD | Cut HDD Cut
19 11525 | - - | o8 | o | 149 009|119 | 0 | 149 | 0 |020| 0 | 119 | o0 2.09
1985i
1987 13.17 - - 14.01 0 0 087 | 1.99 | 057 | 2.39 0 129 | 0.25 | 1.49 0.15 2.98
Data
2009
Data 11.78 - - 1.80 0 159 | 1.86 | 298 | 0.22 | 2.09 0 0.99 0 0.80 0 0.50
Ocean
wind
13.86 - - 8.35 0 1.89 | 0.32 | 0.89 0 0.99 0 0.70 0 0.90 0 0.30
Survey
Data

1 Assumes 82-foot disturbance corridor width for open cut trenching installation method and cable installation and seafloor preparation
2 HDD area calculated using boundary of HDD pit trench
3 Open cut trenching installation not proposed for IBSP Base Case option.
4 HDD installation not proposed for IBSP Prior Channel option.
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SAV habitatwould be avoided wherever possible, and impacts minimized should the cable need to
traverse a unique habitat (e.g., complying with seasonal work windows andesheranagement
practices). Affected speciesvould likely relocate to surrounding similar habitairing and immediately
following construction. Following construction, the areas of cable burial would be restored to previous
elevations animpacted SA/ would berestoredreestablishing the HAPC are&astcable installéon
restoration activities auldinclude backfill and grading to restore fie-construction shoreline contours
Therecontouredrea vould be replanted with native wetland vegetatiomd would be monitored far
minimum of 5 years gbostconstruction to confirm shoreline stabilization and adequate vegetative cover.

Impacts from seabed disturbarntiee to open cut trenching and HDD are anticipated todadized and
shorttermdue to their temporary natufdobile life stages would ma&vout of the area to avoid potential
impacts However, @mersal normobile life stages would beffecteddue toremoval of the sediment on
which they occurMost juvenile and adult finfish would actively avoid all construction activities.
Immobile finfishlife stages such as demersal eggs and larvae, and sessile orgaajsaiscexperience
mortality as a result of being crushed or budedngtrenching oHDD. EFH-designated species that
would likely beaffectedby open cut trenchingnd HDDare simila to those listed in Sectidn1.23.1

The fine sediments of backbays are more susceptilsigsigension and settlement of sedimeiting

cable installation activities such as open cut trencaimgHDD As noted in Section 2.1.2.2, the finer
sediments in these areas would become suspended and extend above the trench and take longer to settle to
the seabed than in areas of sand or coarsgned sediments. These impacts are anticipated to be short
termin nature. Direct impacts are associated with early life stages of demersal species such as the eggs of
the winter flounder. Immediately following installation, indirect impacts from suspended sediments can
potentially cause mortality to demersal fish edge to burial and reduced hatching success (Berry et al.
2011). Howeverfor many different USACE dredging projects in New York Harbor, even when dredging
sediments with high percentage of fine grain particles, plumes dissipated rapidly over distdmice (wit

650 feet [200 meters] in the upper water 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 esqubover short distances (USACE 2015). Therefore, no
potential impacts on adult and juvenile E8Esignated species are expected. Impacts to demersal life

stages and sessile organisms due to burial via sediment deposition may occur, but are expected to be
localized and shoiterm, similar to impacts described 8ection 5.1.2.3.2 Sediment Suspension and
Deposition

Excavationor water removadctivities that support open cutnighing and HDD may also result in
entrainment oplanktonic larvae of benthic daa (e.g., larval polychaetes, mollusks, crustaceans) with
assumed 10% mortality of entrained individuals (COP Volume Il, Section 2.2.5.2.1; Ocean Wind
20224). Due to the surfaeeriented intake, water withdrawal could entrain pelagic eggdaanae, but

would not affect resources on the seafloor. Due to the limited volume of water withdrawn, BOEM does
not expect populatiefevel impacts on any given specigapacts would be similar to those described in
5.1.2.2.3 Entrainment.

Underwater nois from open cut trenching and HDD may also aftefeit-designated specigas

described earlier in thisection for vessels and for sheetpile drivihe vibratory noise is more likely to
result in behavioral responses in exposed fish, but injury is aksilpe for fish that are close by. Noise
impacts of sheet pile driving are similar to those described for pile driving with respect the impacts of
vibratory noise, but would be much less due to lower frequency, less intensity, and number of locations.
Vessel noisecan also adversely affespecies with designated EFFor example, malysis of vessel noise
related to the Cape Wind Energy Project found that noise levels from construction vessels at 10 feet (3
meters) were loud enough to elicit an avoidamsponse, but not loud enough to do physical harm

(MMS 2008. Demersal and benthic invertebrates would not be anticipatedatifdotedas a result of
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increased noise from vessels associated with construction of the proposed Project. Therefore, EFH
design#edspecies in the vicinity of open cut trenching or HDBRy initially exhibit a negative

behavioral response to vessel activity; however, as vessel traffic incamalsken declines over the
Project timelinehabituation to vessel noise by Efeldsignatd species are likely to occur. Projeetated
vessel noisés expected to result in a direct minor to moderate adverse impact to EFH for both pelagic
and demersal life stages, but this impact will be stesrhandonce construction is completdatie habitat
suitability is expected to return teenching conditions

Effects

9 Direct

o Shortterm loss/conversion of EFH: EFH for Sessile Benthic/EpibeiitBicft Bottom,Mobile
Benthic/Epibenthi¢ Soft Bottom; Sessile Benthic/Epibentlii€omplex; Mobile
Benthic/Epibenthié Complex; Pelagic species groups; Prey Spéckanthic; Prey Specids
Pelagic, Summer Flounder HAPC

o Permanent, localized crushing and burial of EFH speSiessile Benthic/EpibenthicSoft
Bottom; Sessile Benthic/EpibentlicConplex; Preyi Benthic/Epibenthic species groups

o Shortterm avoidance afable installatioractivities by EFH species: Mobile Epibenthic/Benthic
I Soft Bottom; Mobile Epibenthic/BenthicComplex; Pelagic; Prey Specie8enthic and Prey
Specied Pelagic speies groups

o Shortterm decrease in quality of EFH due to suspended sediments and increased turbidity: EFH
for Sessile Benthic/EpibenthicSoft Bottom; Mobile Benthic/EpibenthicSoft Bottom; and
Pelagic species groups; Summer Flounder HAPC

M Indirect

o Shortterm loss of benthic prey items: Mobile Benthic/Epibenth8oft Bottom; Mobile
Benthic/Epibenthi¢ Complex

0 Sediment transport to adjacent areas

o Shortterm loss of foraging opportunities: Mobile Epibenthic/Benth&oft Bottom; and Pelagic
species grops

0 Shortterm decrease in quality of EFH in areas adjacent to Project activities for: Sessile
Benthic/Epibenthi¢ Soft Bottom; Mobile Benthic/EpibenthicSoft Bottom; Summer Flounder
HAPC; Prey Species Benthic.

5.1.2.3.4 Underwater Sound

Soundfrom trenching equipment for placement of new or expanded submarine cables and pipelines is
likely to occur within theProjectarea. Noise impacts associated visitstallation ofProject cable
installationwould beshorttermand localized and extend ordyshort distance beyond the emplacement
corridor. Impacts from noise would be lower than impacts from the trenching and disturbance to the
seafloor; regardless, the most prominent npiselucing activities would be related to trenching and
seafloor excaation Noise from trenching could result in injury or mortality for finfish in the immediate
vicinity of the activity and would likely result ishorttermbehavioral changes in a broader area. These
impacts would be short term, and finfish woulddxpected to return to the areas of impact following any
cable or pipeline activities.

Sheet piling would be temporarily installed to support open cut trenches and as intertidal cofferdams for
HDD exit pits For cofferdams (for HDD) and open cugriches installed using sheet pile, a vibratory
hammer would be used to drive the sidewalls and endwalls into the seabed to a depth of approximately 6
feet (1.8 m); sections of the shoreside endwall will be driven to a depth of up to 30 feet to fduditate t

HDD entering underneath the endwall. Adverse impacts to EFH associated with sheet piling installation
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would include disturbance and temporary loss of benthic habitat and injury and/or mortality due to habitat
disturbance and noise (vibratory). Theseaetp are expected to be sherm and would end once the
cofferdam is removed and the disturbance would be in a relatively small area, and therefore a small
portion of the available EFH. Recolonization of sediments by epifaunal and infaunal species and th

return of mobile fish and invertebrate species will allow this area to continue to serve as foraging habitat
for EFH species. Underwater noise generated by vibratory hammering during installation of sheetpiles
can have direct impacts on finfish specjgaticularly those with swim bladders (see discussion in 5.1.1,
above). The vibratory noise is more likely to result in behavioral responses in exposed fish, but injury is
also possible for fish that are close by. Noise impacts of sheet pile drivinghdlez 8 those described

for turbine pile driving with respect the impacts of vibratory noise, but would be much less due to lower
frequency, less intensity, and number of locations. Noise may cause fish to be temporarily stunned, which
might make them mersusceptible to predation. In general, sheet pile driving is expected to have an
adverse impact to EFH for species that are mobile and can detect sound. It is possible, but not likely, that
elevated noise may interrupt migration patterns of finfish thrdhg area because they may avoid

elevated noise levels. Impact pile driving is expected to result in a direct minor to moderate adverse
impact to EFH for both pelagic and demersal life stages, but this impact will beesinos once pile

driving is conpleted, the habitat suitability is expected to return tegieedriving conditions.

Vibratory pile driving which requires the us# a vibratory hammeis associated with installation and

removal of the cofferdam, noise associated with some HRG sumesgel noise, aircraft operations,

cable laying and trenching, and WTG operatimese considereBrojectgenerated noimpulsive

underwater noisand subsequently evaluatédiequired,temporary cofferdamay be installed either

as sheet pile structures into the seafloor or a gravity cell structure placed on the floor using ballast weight.
Selection of a preferred design for cofferdams and landfall works is pending additional design and
coordination. Oceawind anticipates that impacts relating to cofferdam installation and removal would
eclipse any potential impacts of alternative methods and, therpfesented here

The extent of potential underwater noise effects as a result of vibratory drivshgetfpilesvasmodeled
for marine fish, as detailed in tii@cean WindBA (October 202, using doss model developed within
the GARFO Acoustics TogNOAA 2020) Based on the GARFO modeling conducted, peak injury
threshold for physiological injury woulde exceeded at < 3.3 feet (1 meter) from the soitdhis small
distance in which these effects could octmpactsareconsidered extremely unlikely amgere
consideredliscountablén the BA Cumulative injury thresholds as¢sonot expected to be exceeded,
therefore there is no effect.

Theextent of potential behavioral effe@nd results indicateloehavioral thresholds for fish would be
exceeded up to 328 feet (100 meters) from the s@mnd would only occur for brief perioggibratory

pile driving is only expected to occur over-ady period. Marine fish would be able to divert away from
the noise and therefore, only minor effects would be anticipated.

With the relatively small areas which behavioral disturbance is expected to occur and the short duration
of the activity, the potential for behavioral exposure to the Atlantic stur@eeronly ESAlisted fish in

the Project ared} reducedAtlantic sturgeon may divert away frore area, and any effects to this brief
exposure would be so small that they could not be measured, detected, or evaluated and are therefore
insignificant as reported in the BA

Effects

9 Direct

o Shortterm, direct effects on EFH and EFH species andiidges for all Hearing Categories,
with greatest impacts to Hearing Category 3 species and life stages.
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o Shortterm, direct effects on EFH of all Species Groups: Sessile Benthic/Epibe@bft
Bottom; Mobile Benthic/Epibenthit Soft Bottom; Sessile Bemitc/Epibenthici Complex
Habitat; Mobile Benthic/Epibenthic Complex Habitat; Pelagic; Prey Species
Benthic/Epibenthic; Prey Specieé$elagic.

5.1.24 Cable Protection

Cable protection may be required where burial cannot occur, sufficient depth cannot bedadhrie
protection is required due to crossing other cables or pipelines. Rock placement, mattresses, frond
mattresses, rock bags, or seabed spacers may be used to protect t{see&#etioR.2.2.4)

Approximately10% of the cable routmayrequire @able protectiorfOcean Wind 202a). Installation of
cable protection would cause lotgym and localized habitat conversion and stenh and localized
sediment suspension which would adversfigct EFH and EFHlesignated species.

5.1.2.4.1 Habitat Loss/Conversion

Array and substation interconnection cable constructionmoteatially requiring cable protection is
comprised ofLl48.04acres $9.91hectares) of sofbottomhabitat, 075 acre(0.30 hectare)of

heterogenous complex habitat, &%i79 acreg(1044 hectarespf complex habitatCable protection may
be required for up to 10% of the romdgth the Projectdesign envelope allowing for up to 77 ac{@s.16
hectaresjor the array cables and 8 ac(824hectaresjor the substation interconnection cables, but the
locations where cable protectisould be required are not known and the exact habitats &ffeeted
cannot be determined at this tirfdne majority of the area that may &iectedby cable protection is
classified as sofbottomhabitat (§%) (Appendix 10.2.7Tablel10.27). Most of the remaining area

(15%) intersects habitats categorized as complex and a very small aR84)(0ategorized as
heterogeneous compleXgpendix 10.2.7Table10.2-7). Thesoftbottomhabitats that would potentially
be affectedwere generally mapped as Sand and Muddy $avidbile and the habitats categorized as
complex wereggenerally mapped &oarse SedimeiitMobile (Appendix 10.2.7Table10.26). Sand and
Muddy Sand with Low Density Boulder Field habitats were categorized as heterogeneous complex (Table
3-4, Inspire 2023).

The BL England offshore export cable construction area that could potentially require cable protection is
comprised 02367 acreq9.58 hectarespf softbottomhabitat,with no heterogenous complex habitat
complex habitat. Cable protection may be required for up to 10% of the route, witlojihet design

envelope allowing for up td6 acres 6.47hectarespf cable protectionThe locations where cable
protectionwould be requiredare not known and the exact habitats t@tiectedcannot be determined at

this time.

The Oyster Creek offshore export cable construction area that could potentially require cable protection is
comprised 069.05acres 27.94hectares) ofoft-bottomhabitat, zero acres of heterogenous complex

habitat, and4.41acres (26.07hectares) of complex habitdthe Oyster Creek inshore export cable
construction area that could potentially require cable protection is compri¢édb6acres(4.68

hectares) of sofbottomhabitat, zero acres of heterogenous complex habitat,.8badcre(0.79hectares)

of complex habitatCable protection may be required for up to 10% of the route, witRritjectdesign

envelope allowing for up t@0 acres 28.33hectares) of cable protection. The locations where cable
protectionwould be required are not known and the exact habitate &ffctedcannot be determined at

this time.

Impact calculation above are based on an ass@mddoot(2.99mete) wide strip inclusive of cable
installation width In general, impacts from seabed disturbance would be localized andeshortith the
exception of habitat conversion and/or loss due to the installation of the WT@S&@dnd associated
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scour protection, where required. It is anticipated that mobile life stages would move out of the area to
avoid potential impacts. Demersal robilelife stages would baffecteddue to the placement of
foundations and scour protection in the immediate area of installation. Most juvenile and adult finfish
would actively avoid all construction activities. However, immobile finfish life stages sucimes<id

eggs and larvae, and sessile organisms could experience mortality as a result of being crushed or buried
by the foundations, scour protection, and vessel anchors within the WFA footprintidskgthated

species that would likely beffectedby crushing andburial effects of installation of scour protection are
similar to those listed in Section 5.1.1.1.

5.1.2.4.2 Benthic Effects from Cable Protection for the BL England OECRC
5.1.24.2.1 Complex Benthic Habitat

Placement ophysical structures such as concrete mattresses, frond mattresses, rock bags, rock placement,
and seabed spacers as protection for protection of exposed segments of the BL England OECRC would
result in the intermediat¢o longterm modification of complekenthic habitatA maximum potential

impact of approximately 02 acre(0.008 hectarg of complex benthic habitat would be permanently

altered by placement of protectigguctureslf concrete mattresses were to be used, placement in

complex benthic Haitat would permanently redutiee natural suitability of the affected habitat

Mattresses would likely be removed during decommissioning, the effects of which would be addressed
under future EFH consultation.

The nearshore terminus (estuarine portiorthefBL England OECRC route overlaps areas of complex
habitat that may be within designated HAPC for summer flounder if they support macroalgae or
seagrasses. While such areas would be avoided to the extent practicable during construction, any impacts
on maroalgae or aquatic vegetation would constitus@@rttermto longtermadverse effect on HAPC

for this species. EFH fagadid juveniles and adultdemersakgg, larvae, juvenile, and adtikhes,

various juvenile and adult skates and sharksdemgesal invertebrate life stagée adversely affected in
theshorttermto longtermby alteration of natural habitat and the placenoémirotective structures

associated with the BL England OECRC

5.1.2.4.2.2 Non-complex (Soft Bottom) Benthic Habitat

Theplacement of ancrete mattresses and other protective structures to exposed segments of the BL
England OECRC would result in lorigrm conversion of sothottomhabitat to complex benthic habitat.
A maximumpotential impacof approximately 237 acres (%8 hectares) of sofbottomhabitat would

be converted to complex benthic habitat by placement of protective structures.

The affected areas would be rendered unsuitable forddsitinated species associated with-non
complex benthic habitats during one or miidfieestages. The BL England OECRC installation would
therefore result in longerm adverse effects on EFH lasting for the life of the Project. The concrete
mattresses would likely be removed during decommissioning, restoring the affected areadmpbr
benthic habitat (the effects of mattress removal would be addressed under a separate future EFH
consultation folProjectdecommissioning). Mattress placement in-$mfttomhabitat would convert
benthic habitat to more complex benthic habitat and wprdgide similar artificial reef benefits as
previously discussed.

EFH for demersal organisms and life stages would be adversely affectedlimtiterm to longterm by
alteration of natural habitat and the placement of protective struetssesiatedavith the BL England
OECRC
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5.1.2.4.3 Benthic Effects from Cable Protection for the Oyster Creek OECRC and IECRC
5.1.2.4.3.1 Complex Benthic Habitat

Placement of physical structures suclt@screte mattresses, frond mattresses, rock bags, rock placement,
and seabedpacers as protection for protection of exposed segments of the Oyster Creek/(BIEXRRC
would result in the intermediat® longterm modification of complex benthic habitdthe total area of
maximum potential impacts &4.41acres 26.07hectares) of complex benthic habitat would be
permanently altered by placement of protectitracturedor the OECRCThe total area of maximum
potential impacts i¢.95acres Q.79hectares) of complex benthic habitat would be permanently altered

by placement of protective structures for the IECRConcretemattresses were to be used, placement in
complex benthic habitat would permanently reduce the natural suitability of the afiabitat.
Mattressesvould likely be removed during decommissionititg effects of which would be addressed

under future EFH consultation.

The nearshore terminus (estuarine portion) of the Oyster TGEE€HRC route overlaps areas of complex

habitat that may be within designated HAPC for summer flounder if they suppodaiyze or

seagrasses. While such areas would be avoided to the extent practicable during construction, any impacts
on macroalgae or aquatic vegetation would constitsteogtermto longterm adverse effect on HAPC

for this species

EFH for demersal oanisms and life stages would be adversely affected ishthwtterm to longterm by
alteration of natural habitat and the placement of protective structures associatibe Wiister Creek
OECRC

5.1.2.4.3.2 Non-complex (Soft Bottom) Benthic Habitat

The placement ofoncrete mattresses and other protective structures to exposed segments of the Oyster
Creek OECRC would result in lortgrm conversion of a maximum 69.05acres 27.94hectares) of
soft-bottomhabitat to complex benthic habitahe placement of concrete mattresses and other protective
structures to exposed segments of the Oyster CEEERC would result in longerm conversion of a
maximum ofl1.56acres 4.68hectares) of sofbottomhabitat b complex benthic habitathe affected

areas would be rendered unsuitable for Efddignated species associated with-aomplex benthic

habitats during one or more life stages. The Oyster Creek OEEBRC installation would therefore

result in longtermadverse effects on EFH lasting for the life of the Project. The concrete mattresses
would likely be removed during decommissioning, restoring the affected area-tmmmbex benthic

habitat (the effects of mattress removal would be addressed underatesépare EFH consultation for
Projectdecommissioning). Mattress placement in-$afttomhabitat would convert benthic habitat to

more complex benthic habitat and would provide similar artificial reef benefits as previously discussed.

EFH for demersabrganisms and life stages would be adversely affected shitréterm to longterm by
alteration of natural habitat and the placement of protective structures associated with the Oyster Creek
OECRCIECRC.

5.1.2.4.4 Sediment Suspension

Installation of cable protectiairough theabovementionednethods disturlbenthic habitat. Placement
of cable protectioonay temporarily increase suspended sediments due to resuspension of bottom
sediments. These benthic disturbances would increasditydnd suspend sediment in the water
column. Impacts to benthic habitat would occur locally and temporaitiyn each previously disssed
cable corridor. These seabed disturbances could result intshmarsuspended sediment/sedimentation
and directmortality of sessile or slownoving organisms due to buriabon sediment depositioBFH-
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designated species that would likelydfeectedby suspended sediment are similar to those listed in
Section 5.1.1.1.

5.1.3 Operation/Presence of Structures
5.1.3.1  Artificial Substrate
5.1.3.1.1 Community Structure Changes/Invasive Species

Development of the WFA would include installation of 98 WTGs and their foundations, and three OSSs
and their foundations. The installation of the WTGs and OSSs would permanently alter benthic habitat by
introducing new hard surfaces to the seaBetdlitionally, these vertical structures, extending from the
seabed to the water surface would alter the character of pelagic habitats used by mdegigk&ted

species and their prey and foraging resourcesr @we, these new hard structures would become

colonized by sessile organisms, creating complex habitats that effectively serve as artificial reefs within
the WFA.

5.1.3.1.1.1 Underwater Sound

The operation of the WFA would produce underwater noise from the follasoimges:

1 Effectively continuous, nofimpulsive, lowfrequency underwater noise and particle motion effects
from WTG operations

1 O&M vessel operations

The effects of these underwater noise sources on habitat suitability for EFH species are described by
Projectcomponent in the following sections. The operation of the OECRCs would not generate
underwater noise or particle motion effects and would not require planned maintenance. Therefore, there
are no operational noise effects on EFH associated witPttject feature.

5.1.3.1.2 WFA

Offshore WTGs produceontinuous, nofimpulsive underwater noisiuring operation, mostly in lower
frequency bands below 8 kilohertz. There are several recent studies that present sound properties of
similar turbines in environments coamable to that of the proposed Project. These are presented in detail

in in the Underwater Acoustic and Exposure Modeling Surkégé€l et al. 202). Studies indicate that

operating turbines (e.g., both oleggneration, geared turbine designs and quistedern, directrive

systems like those proposed for the WFA) produce underwater noise on the order of 110 to 125 dB
relative tol micropascal roemeansquare sound pressure level (gfd) at a reference distance of 50

meters, occasionally reaching as high as 128etgive tol pPa SPkys, in the 10Hz to 8kilohertz

range (Tougaard et al. 202@)is important to note that the Tougaard e(2020 study is based on

turbines 6.15 MW iad below; the Project WTGs are expected to be larger than 10 MW. Additionally, the
turbines used in the Tougaard et al. (2020) stus#ygear box drives, which are louder than direct drives,
which will be used for the ProjedaVhen compared to injury threslds for fish, no physiological effects

on fish as a result of WTG operational noise is anticjb&ased on Tougaard et al. (2020) inpitt$s

important to note that, more recently, Stober and Thomsen (2021) attempted to estimate operational noise
from larger currengeneration, direetrive WTGs. They found that these designs could generate higher
operational noise levels than those reported in earlier research; however, these findings have not yet been
validated.

Some degree of habituation to thegerational noise and particle motion effects is to be anticipated.
Bedjer et al. (2009) argue that habituation of organisms to ongointgi@bdisturbance is not
necessarily a neutral or benign process. For example, habituation to particle motiecefitinake

5-42



Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

individual fish or invertebrates less aware of approaching predators, or could cause masking effects that
interfere with communication, mating or other important behavidosvever, several reports have noted

that offshore wind farms attragsh and invertebrate species as a result of providing an artificial reef

effect (Russel et al. 2014; Degraer et al. 2020). As a result, adverse behavioral effects from operation of
WTGs are not considered likely.

Collectively, these findings suggest tha¢ WFA operations could have limited adverse effects on habitat
suitability for EFHdesignated species within a certain distance of each monopile foundation. The extent
of these effects is difficult to quantify as they are likely to vary depending onspaetl, water

temperature, ambient noise conditions, and other factors. Applying the sensitivity thresholds detailed in
Section 5.1.1.2, potential adverse effects on habitat suitability for squid and fish belonging to the hearing
specialist group are estitea to extend up to 164 feet (50 meters) from each foundation. This equates to
adverse effects on habitat suitability over 46 acres (18.6 hectares) 8rfihat (11-meter) monopile for

EFH.

5.1.3.1.3 Offshore Export Cables and Array Cables

The offshore export ¢tdes and array cables would produce no operational noise effects and would
therefore have no associated effects on EFH or-8€3ignated species.

5.1.3.1.4 Vessel Noise

Vessel noise during O&M procedures is expected to have similar impact magnitude, andhimpante
EFH-designated species as those previously discussed in Section 5.1.1.1.

5.1.3.2 Hydrodynamic Effects

Placement of monopiles and WTGs has the potential to influence local hydrodynamics. By adding
vertical structure that spans the water column, thereténpal for alteration to vertical and horizontal

water velocity and circulation. The WFA is considered seasonally stratified, with warmer waters and
higher salinity leading to strong stratification in the late summer and early fall. Storms and upwelling i
the fall result in increased mixing and deterioration of the stratified layers. Presence of the monopiles in
the water column can introduce srastlale mixing and turbulence that also results in some loss of
stratification (Carpenter et al. 2016; Floeterl. 2017; Schultze et al. 2020). In strongly stratified
locations, the mixing seen at monopiles is often masked by processes forcing toward stratification
(Schultze et al. 2020), but the introduction of nutrients from depth into the surface mixechlayead to

a local increase in primary production (Floeter et al. 2017). On theAlfditic Bight, increased mixing

could influence the strength and persistence of the Cold Pool, a band of coldotiear water that

exists at depth from the springfedl. However, the turbulence introduced by each monopile is not
expected to significantly affect the Cold Pool due to the strength of the stratification [temperature
differences between the surface and the Cold Pool reach 50°F (10°C) (Lentz 2017)].atiemper
anomalies created by mixing at each monopile would likely resolve quickly due to strong forcing toward
stabilization (Schultze et al. 2020).

Monopiles can also influence current speed and direction. Monopile wakes have been observed and
modeled athe kilometer scale (Cazenave et al. 2016; Vanhellemont and Ruddick 2014). While impacts
to current speed and direction decrease rapidly around monopiles, there is evidence of hydrodynamic
effects out to a kilometer away from a monopile (Li et al. 2014)véder, other work suggests the

influence of a monopile is primarily limited to within 328 to 656 feet (100 to 200 meters) of the pile
(Schultze et al. 2020). The discrepancy likely relates to local conditions, wind farm scale, and sensitivity
of the analyss.
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NOAA consensus on other projects in the region is that effects would be limited to within a few hundred
meters of the monopile (NOAA 2019). Here, the conservative assumption is made that effects could occur
within 656 to 1,312.3 feet (200 to 400 majedownstream of each monopile. Because the WTGs would

be spaced 1 nm by 0.8 nm (1.9 by En%), which is greater than the downstream extent of individual
hydrodynamic effects, the hydrodynamic effects of one monopile are not expected to influencethe effe

of another. Thus, there are no anticipated hydrodynamic effects of the monopile array, simply local

effects of each individual monopile.

5.1.3.2.1 Affected Species

The 98 WTGs are likely to create individual localized hydrodynamic effects that could haveeldcali
effects on food web productivity and pelagic eggs and larvae. Given their planktonic nature, altered
circulation patterns could transport pelagic eggs and larvae out of suitable habitat, altering their
survivability. These effects would apply to Efeldsignated species that have or prey upon pelagic eggs
and larvae. These localized hydrodynamic effects would persist throughout the life of the Project until
monopiles are decommissioned and removed.-B&signated species with pelagic eggs and larvae that
are known to likely occur within the WFA footprint

Pelagic juveniles and adults with Efeldsignated species utilizing water column habitat may experience
localized hydrodynamic effects down current of each WFA monopile. These effects may be limited to
deaeased current speeds but could also include minor changes to seasonal stratification regimes. Adults
and juveniles are expected to elicit an avoidance behavioral response away from potential unsuitable
habitat due to hydrodynamic effects from monopildsese localized effects would persist throughout the

life of the Project EFH-designated species with pelagic juvenile and adult life stages that are likely to
occur within the WFA area

There are no hydrodynamic effects associated with OECRC and IECR@rie®turing O&M.
5.1.4 Operation/Presence of Inter -Array and Offshore Export Cables
5.14.1 Power Transmission (EMF, Heat)

The WFA interarray cable and the OECRC 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 effectsvould be present whenever winds sgewithin the WFAare sufficient to turn WTGs. As

such, these effects are anticipated to be continuous, with intermittent interruptions during periods of no
wind.

EFH is divided into the following components for the purpose of this assessment:

1 Benthic hditats used by EFH fish and invertebrate species having benthic or epibenthic eggs and
larvae. Minimum physiological effect thresholds are defined as follows (Brouard et al. 1996):
0 Magnetic field : 1,000nilligauss(mG) (observed developmental delay)
o Electical field: >500 millivolts per meter (mV/m)

1 Bottom habitats used by benthic or epibenthic life stages of EFH finfish species. Minimum
physiological effect thresholds are defined as follows (Armstrong et al; Basbv 1999;
Bevelhimer et al. 2013; Orpwd et al. 2015):

o Magnetic field: > 1,000 mG
o Electrical field: 20 mV/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:
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o Finfish: Same thresholds as above.
0 Squid: > 800nG (Love et al. 2015)

1 Bottom habitats used by benthic and epibenthic life stages of EFH shark and skate species. Minimum
effect thresholds are defined as follows (Bedore and Kajiura 2013; Hutchinson et al. 2020; Kempster
et al. 2013):

0 Magnetic field: Déection, unknown; behavioral, 280000 mG (speciespecific)

o Electrical field: Detection, 280 uV/cm (25 mV/m) for fields < 20 Hz, no response to electrical
fields above 20 Hz

1 Benthic and infaunal habitats used by EFH shellfish speciedqenttic invertebrate prey organisms
for EFH species

Discussed below are the electromagnetic field (EMF) and heating effects of each construction footprint
area by taxonomic grouping and life stage.

51411 WFA

The EMF and substrate heating effects of the {atety cable on EFkvould vary depending on the

respective cable voltage, the position of the cable on the seabed, and how EFH is used by different life
stages of EFHlesignated species. Specifically, EBEsignated species with life stages that are surface
oriented or use pelagic habitats would not be exposed to EMF effects and would experience no effects on
this habitat component. In contrast, EBElsignated species that use bottom or-bettiom habitats along

the potential cable paths during one or moeedifages may be exposed to EMF effects. The significance

of these potential effects is dependent on habitat use (i.e., likelihood of exposure), anespgedies

sensitivity to magnetic and electrical fields and heating effects.

The interarray cable wold generate intermittent induced magnetic and electrical field effects throughout
the life of theProject with the timing and duration of occurrence determined by wind speeds exceeding
the operational kickn threshold. The resulting effects on EFH wowutdly in intensity depending on the
following factors:

1 Position of the cable segment (i.e., buried to target depth or laid on the bed surface)

1 Proximity of the affected habitat to the cable (i.e., benthic or epibenthic habitat within 3.3 feet (1
meter) @ the seabed or surficial or midater pelagic habitats)

1 Speciesspecific sensitivity to EMF effects
514111 EMF Effects on Habitats Used by Benthic or Epibenthic Eggs and Larvae

Several EFH species and fish and invertebrates that provide prey fedésfghatespecies have benthic

eggs and larvathatcould settle in areas along the intgray cable path, including both buried and

exposed cable segments. The maximum induced magnetic field and electrical field generated by the inter
array cable are 65.1 mG an@4nV/m at the bed surface immediately adjacent to exposed cable

segments, respectively. Induced electrical field effects on eggs and larvae would be insignificant based on
heir small body size.

Speciesspecific data on egg and larval sensitivity to EMieas is lacking. However, general research

on fish sensitivity to magnetic and electrical fields suggests that the effects of EMF from tHagrianter

cable on benthic egg and larval EFH would be insignificant. For example, Cameron et al. (1985)
determired that magnetic fields on the order of 1,000 mG are required to produce observable
developmental delay on the eggs of euryhaline Japanese rice fish. Brouard et al. (1996) exposed rainbow
trout embryos to electrical fields ranging as high as 5,000 mV/nobsefved no evident effects on
development or subsequent survival. These test exposures are orders of magnitude higher than the largest
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potential EMF effect on benthic habitats likely to result from Hateay cable operation. These findings
indicate thathe EMF effects of thiProjectcomponent on benthic EFH for the eggs and larvae of the
following species would be insignificant.

5.14.1.1.2 EMF Effects on Habitats Used by Benthic or Epibenthic Juvenile and Adult
Finfish

Several EFH species and their fish pregcies use benthic or epibenthic habitats within 3.3 feet (1
meter) of the seabed during their life cycle that overlap with theantay cable path, including both
buried and exposed cable segments. This indicates that EFH species and their preyecqudddukto
the following EMF effects:

1 Induced magnetic field: 21 to 65.1 mG at seabed above buried and exposed cable segments,
respectively

9 Electrical field: 1.4 to 4.3 mV/m at seabed above buried and exposed cable segments, respectively
1 Induced electdal fields:

0 Juveniles and subadults less than 3.3 feet (1 meter) in length: < 0.4 mV/m

0 Adults between 3.3 and 6 feet (1 and 1.8 meters) length: < 0.74 mV/m

As with eggs and larvae, specigzecific research on the magnetic and electrical field sengiigvit

generally lacking. However, the preponderance of available research on a variety of fish species (e.qg.,
Armstrong et al. 2015; Bevelhimer et al. 2013; Orpwood et al. 2015) indicates that the minimum
magnetic field exposure threshold for observableatéfon behavior exceeds 1,000 mG for most fish
species. The minimum threshold for observable detection of electrical fields in electrosensitive fish
species is on the order of 20 mV/m (Basov 1999). Each of these thresholds is an order of magnitude or
greder than the maximum potential EMF effect likely to result from hareay cable operation. In a

review of EMF effects produced by offshore wind energy, Copping et al. (2016) concluded that induced
electrical fields on the order of those generated inifistiose proximity to the intearray cable would

have no observable effects on physiology or behavior.

On this basis, the EMF effects of irimray cable operation on benthic and epibenthic habitats used by
EFH finfish species and finfish prey organsmould be insignificant. The following EFH species use
the affected habitat during juvenile, adult, and/or spawning life stages

5.1.4.1.1.3 EMF Effects on Demersal Habitats Used by Pelagic Finfish Species

Several pelagic EFH species may periodically use demersgdtsadt 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
inter-array cable. Prey organisms for pelagic fish species may also occur within this EMF exposure zone.
This indicates that these species could be exposed to the following EMF effects:

1 Induced magnetic field: 9 to 27.9 mG at 3.3 feet (1 meter) above the seabed over buried and exposed
cable segments, respectively

9 Electrical field: 0.9 to 2.8 mV/m at 3.3 fedt fneter) above the seabed over buried and exposed cable
segments, respectively

1 Induced electrical fields at 3.3 feet (1 meter) above seabed:
0 Juveniles and subadults less than 3.3 feet (1 meter) in length: < 0.19 mV/m
0 Adults between 3.3 and 6 feet (1 and 1.8 meters) length: < 0.31 mV/m
0 Adults between 6 and 8.2 feet (1.8 and 2.5 meters) length: < 0.43 mV/m
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Applying the effect thresholds and rationale presented in the previous section, the EMF effects of inter
array cal® operation on nedoottom pelagic habitats used by EFH finfish species would be insignificant.
The following EFH species may periodically use the affected habitat during juvenile, adult, and/or
spawning life stages:

514114 EMF Effects on Demersal Habitats Used by Pelagic 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 egped segments of the int@iray cable. Prey organisms within this zone would
also experience EMF exposure. This indicates that these species could be exposed to the following EMF
effects:

1 Induced magnetic field: 9 to 27.9 mG at 3.3 feet (1 meter) al@vectabed over buried and exposed
cable segments, respectively

9 Electrical field: 0.9 to 2.8 mV/m at 3.3 feet (1 meter) above the seabed over buried and exposed cable
segments, respectively

1 Induced electrical fields (body size dependent): Juveniles aritd dekss than 3.3 feet (1 meter) in
length: < 0.25 mV/m

While directed studies are lacking, there is little evidence that cephalopods like squid are
electromagnetically sensitive (Normandeau 2011; Williamson 1995). Anecdotal observations suggest that
EMF from submarine power cables has no effect on cephalopod behavior. Love et al. (2015) observed no
differences in octopus predation on caged crabs placed immediately adjacent to a powered HVAC
electrical cable producing induced magnetic fields ranging #6to 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 projected magnetic field effects from
the inte-array cable are 1 to 2 orders of magnitude lower than these values, it is reasonable to conclude
that the EMF effects of thiBrojectfeature on EFH used by longfin squid would be insignificant.

5.1.4.1.1.5 EMF Effects on Demersal and Epibenthic Habitats Used by Skates and
Sharks

Several EFH skate and shark species use demersal and epibenthic habitats overlapping the potential inter
array cable corridor during one or more life history stages. This indicates that these species may be
exposed to the following EMF effes depending on their proximity to the seabed:
9 Induced magnetic field:

0 21to65.1 mG at seabed above buried and exposed cable segments, respectively

0 9to27.9 mG at 3.3 feet (1 meter) above the seabed over buried and exposed cable segments,
respective}

9 Electrical field:
o 1.4to 4.3 mV/m at seabed above buried and exposed cable segments, respectively

o 0.9to 2.8 mV/m at 3.3 feet (1 meter) above the seabed over buried and exposed cable segments,
respectively

1 Induced electrical fields at seabed:
0 Juvenies and subadults less than 3.3 feet (1 meter) in length: < 0.4 mV/m
0 Adults between 3.3 and 6 feet (1 and 1.8 meters) length: < 0.74 mV/m
0 Adults between 6 and 8.2 feet (1.8 and 2.5 meters) length: < 1.02 mV/m
1 Induced electrical fields at 1 meter aboealsed
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0 Juveniles and subadults less than 3.3 feet (1 meter) in length: < 0.19 mV/m
0 Adults between 3.3 and 6 feet (1 and 1.8 meters) length: < 0.31 mV/m
0 Adults between 6 and 8.2 feet (1.8 and 2.5 meters) length: < 0.43 mV/m

Elasmobranchs are sensitiveRbFs, using specialized electrosensory organs to detect faint bioelectric
signals emitted by prey. Sharks and rays demonstrate sensitivity to bioelectrical fields less than 1 mV/m
(Adair et al. 1998; Ball et al. 2016; Bedore and Kajiura 2013; Kempster2&1s8). However, it is

important to recognize that most bioelectrical fields operate at frequencies on the order of 0.001 to 5 Hz,
and fields with frequencies greater than 20 Hz are beyond the detection range of most electrosensitive
organisms (Bedore drKajiura 2013). For example, Kempster et al. (2013) observed behavioral
responses in bamboo sha@hfloscyllium plagiosumembryos exposed to electrical fields of 0.004 to

0.02 mV/m at 0.1 to 1.0 Hz, emulating the bioelectric fields generated by psedatbno response to the
same field strength at 20 Hz. These findings indicate that titz@ectrical fields generated by the
inter-array cable would not be detectable by elasmobranchs.

The evidence for magnetic field sensitivity in sharks and rayig variable. Orr (2016) exposed the

benthic draughts board sha&gphaloscyllium isabelluyo a 56Hz magnetic field operating at 14,300

mG and found no observable effects on foraging behavior. In contrast, Hutchinson et al. (2018; 2020)
observed behdaral responses in little skate to induced magnetic fields on the order of 650 mG. The
available research indicates that while the minimum magnet sensitivity of elasmobranchs is unknown,
some species have exhibited observable behavioral responses tp@gehio EMF at field strengths

ranging between 250 and 1,000 mG (Hutchinson et al. 2018, 2020; Normandeau 2011). The induced
electrical fields generated in even the largest individuals potentially exposed to these effects are less than
those generated byuscular and nervous activity in living animagégpproximatelyl0 mV/m) and are

therefore likely indetectable (Adair et al. 1998)

Based on the above findings, it is reasonable to conclude that the EMF effects of tagdyteable on

EFH used byepibenthic and demersal pelagic skates and sharks would be insignificant-Hihe 60

electrical fields generated by the cable are above the known detection frequency limit of 20 Hz, while the
maximum induced magnetic field and induced electrical field &ffae orders of magnitude below the
known or probable detection limits of these species. EFH for the following epibenthic and demersal
pelagic shark and ray species would be exposed to insignificant EMF effects from tHagratarable:

5.1.4.1.1.6 EMF Effects on Benthic Invertebrates

The interarray cable corridor overlaps with EFH used by Atlantic sea scallop, Atlantic surf clam, and
ocean quahog and these species are likely to be exposed to EMF and heat effects fevrayntable
operation Similarly, the irshore segments of the export corridors may impaad clams and bay

scallops Benthic infauna that provide prey resources for Efeldignated species would also be exposed
to these effects. The potential for EMF effects on shellfish EFH and benthic infauna in general is of
concern as these species are generally immobgw-moving and any exposures to measurable effects
would be prolonged. The available information on invertebrate sensitivity to EMF effects is equivocal
(Albert et al. 2020). For example, Ottoviani et al. (2002) and Malagoli et al. (2003, 2004) observed
apparent diruption of cellular processes in mussels exposed to induedd Btagnetic fields ranging
from 3 to 10 mG for as I|little as 15 minutes, and !
and cytotoxic effects in infaunal clams and worms afteray® @f exposure to a 109G field at 50 Hz. In
contrast, Bochert and Zettler (2006) observed no apparent effects on physiological condition or gonad
development in mussels exposed to ar&F DC magnetic field for over 90 days. Cada et al. (2011)
observed neffects on the behavior of clams exposed to 360 mG for 48 hours.
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The preponderance of evidence suggests that theaimtgr cable could produce sufficient EMF to have
potentially adverse effects on bivalve physiology, but the specific sensitivity oER&Hish species
likely to occur in the cable path remains unclear.

In addition to EMF effects, buried segments of the Hateay cable would generate sufficient heat to raise
the temperature of the surrounding sediments by as much as 10 to 20 °*@rabse within 1.3 to 2

feet (0.4 to 0.6 metsy of buried cable segments. 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 at. 2019; Harding et al. 2008), as well as other benthic infauna species. However,
because the intearray cable would be buried to a minimum depth of 4 to 6 feet (1.2 to 1.8 meters) along
the majority of its length, heat effects from buried cable seggrmnbenthic infauna would likely be
insignificant. Cable segments at the transitions between fully buried and exposed cable segments would
be buried at shallower depths, potentially exposing quahog and surf clam habitat and infaunal prey
species to adveeghermal effectdVhere the cable is buried less than the 4 foot (1.2 meter) minimum
target, it would require additional cable protection such as concrete mattresses or rock. This would
adversely impadbenthichabitat, basically rendering the thermal BopmootNote however that

suitability of these habitats for surf clam and quahog and benthic infauna in general would also be
negatively affected by the overlying concrete mattresses so the areal extents of these two impacts are not
additive.

The following bivalve species and life stages may be exposed to potentially adverse effects on EFH
resulting from EMF and heat effects from intgray cable operation:

5.1.4.1.2 OECRC

The EMF and substrate heating effects of the OECRC onviedthtl vary depending on the respive

cable voltage, the position of the cable on the seabed (i.e., buried to target depth or laid on bed surface),
and how EFH is used by different life stages of Edddignated species. The nature of these effects and

the potential exposure of EFH usedflsh and invertebrates occurring along the OECRC, and the

rationale used to analyze these effects, are similar to those described for thgayteable.

514121 EMF Effects on Habitats Used by Benthic and Epibenthic Eggs and Larvae

Several EFH species haverthic eggs and larvakatcould settle in areas along the OECRC path,
including both buried and exposed cable segments. The maximum induced magnetic field and electrical
field generated by the intarray cable are 76.6 mG and 5.4 mV/m at the bed surfanediately

adjacent to exposed cable segments, respectively. Induced electrical field effects on eggs and larvae
would be insignificant based on their small body size.

Applying the effect thresholds and rationale described for these life stages #sedesicove, the

maximum EMF exposure generated by the OECRC is orders of magnitude smaller than the lowest
observed biological effect threshold in fish and shellfish eggs and larvae. On this basis, the EMF effects
of the OECRC on EFH used by benthic anibepthic eggs and larvae are likely to be insignificant. EFH
species with habitats exposed to insignificant EMF effects from the OECRC are as follows:

5.1.4.1.2.2 EMF Effects on Habitats Used by Epibenthic Finfish and Flatfish

Several EFH species use benthic or egifierhabitats within 3.3 feet (1 meter) of the seabed during their
life cycle that overlap with the OECRC, including both buried and exposed cable segments. Epibenthic
fish species that provide prey for EFH species also use these habitats. This inuitdbese species

could be exposed to the following EMF effects:
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1 Induced magnetic field: 30 to 76.6 mG at seabed above buried and exposed cable segments,
respectively

9 Electrical field: 2.1 to 5.4 mV/m at seabed above buried and exposed cable segreeatsyey
I Induced electrical fields:

0 Juveniles and subadults less than 3.3 feet (1 meter) in length: < 0.59 mV/m

0 Adults between 3.3 and 6 feet (1 and 1.8 meters) length: < 1.05 mV/m

Applying the same thresholds described above, the largest potéviiadftects from the OECRC are

orders of magnitude smaller than the lowest observed physiological and behavioral effects thresholds for
EFH species and prey that use benthic and epibenthic habitats. On this basis, the EMF effects of inter
array cable opermin on benthic and epibenthic habitats used by EFH finfish species would be
insignificant. The following EFH species use the affected habitat during juvenile, adult, and/or spawning
life stages:

5.1.4.1.2.3 EMF Effects on Demersal Habitats Used by Pelagic Finfish Species

Several pelagic fish species, including EFH species and their prey, may periodically use demersal habitats
at or near 3.3 feet (1 meter) of the seabed during their respective life cycles. This may include habitats
that overlap buried and exposed segtmer the interarray cable. This indicates that these species could

be exposed to the following EMF effects:

1 Induced magnetic field: 21 to 53.6 mG at 3.3 feet (1 meter) above the seabed over buried and exposed
cable segments, respectively

i Electrical fidd: 1.4 to 3.6 mV/m at 3.3 feet (1 meter) above the seabed over buried and exposed cable
segments, respectively

1 Induced electrical fields at 3.3 feet (1 meter) above seabed:
o Juveniles and subadults less than 3.3 feet (1 meter) in length: < 0.25 mV/m
0 Adults between 3.3 and 6 feet (1 and 1.8 meters) length: < 0.47 mV/m
0 Adults between 6 and 8.2 feet (1.8 and 2.5 meters) length: < 0.62 mV/m

Applying the effect thresholds and rationale presented in the previous section, the EMF effects of OECRC
operation on neaoottom pelagic habitats used by EFH finfish species and their prey organisms would be
insignificant. The following EFH species may periodically use the affected habitat during juvenile, adult,
and/or spawning life stages:

5.1.4.1.2.4 EMF Effects on Demersal Habitats Used by Pelagic Invertebrates

One pelagic EFH invertebrate species, longfin squid, may periodically use demersal habitats at or near 3.3
feet (1 meter) of the seabed during its life cycle. This may include habitats overlapping buried and
exposed segments of the int@ray cable. This indicates that this species could be exposed to the

following EMF effects:

1 Induced magnetic field: 21 to 53.6 mG at 3.3 feet (1 meter) above the seabed over buried and exposed
cable segments, respectively

9 Electrical field: 1.4 to 3.6 mV/m at 3.3 feet (1 meter) above the seabed over buried and exposed cable
segments, respectively

1 Induced electrical fields at 3.3 feet (1 meter) above seabed: Juveniles and subadults less than 3.3 feet
(1 meter) in length: < 0.2H1V/m
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Longfin squid prey on fish and other invertebrates within this same effect area, indicating that effects
described for fish and invertebrates in previous and following sections would apply to prey species.
Applying the effect thresholds and rationplesented in the previous section, the EMF effects of OECRC
operation on nedoottom pelagic habitats used by squid and their prey would be insignificant. Longfin
squid may periodically use the affected habitat during the designated juvenile and edtdglfs.

5.1.4.1.25 EMF Effects on Demersal and Epibenthic Habitats Used by Skates and
Sharks

Several EFH skate and shark species use demersal and epibenthic habitats overlapping the potential SFEC
corridor alternatives during one or more life history stages. Tisates that these species may be
exposed to the following EMF effects depending on their proximity to the seabed:

1 Induced magnetic field:

0 21to65.1 mG at seabed above buried and exposed cable segments, respectively
0 9to27.9 mG at 3.3 feet (1 metaljove the seabed over buried and exposed cable segments,
respectively
9 Electrical field:
o 1.4to 4.3 mV/m at seabed above buried and exposed cable segments, respectively
o 0.9to 2.8 mV/m at 3.3 feet (1 meter) above the seabed over buried and expossdgrabls,
respectively
9 Induced electrical fields at seabed:
0 Juveniles and subadults less than 3.3 feet (1 meter) in length: < 0.4 mV/m
0 Adults between 3.3 and 6 feet (1 and 1.8 meters) length: < 0.74 mV/m
0 Adults between 6 and 8.2 feet (1.8 and 2.5 ms¢tength: < 1.02 mV/m
1 Induced electrical fields at 3.3 feet (1 meter) above seabed
0 Juveniles and subadults less than 3.3 feet (1 meter) in length: < 0.19 mV/m
0 Adults between 3.3 and 6 feet (1 and 1.8 meters) length: < 0.31 mV/m
0 Adults between 6 and Bfeet (1.8 and 2.5) meters length: < 0.43 mV/m

Applying the effect thresholds and rationale presented in the previous section, the EMF effects of OECRC
operation on demersal and epibenthic habitats used by EFH shark and skate species and their prey
orgarisms would be insignificant. The following EFH species may periodically use the affected habitat
during juvenile, adult, and/or spawning life stages:

514126 EMF Effects Benthic Invertebrates

The SFEC route alternatives overlap with EFH used by Atlantic sea scallop, Atlantic surf clam, and ocean
guahog, and these species are likely to be exposed to EMF and heat effects from OECRC operation. As
described above, the preponderance of evidencestgjtpat the OECRC could produce sufficient EMF

to have potentially adverse effects on invertebrate physiology, but the specific sensitivity of EFH shellfish
species and benthic infaunal prey organisms that are likely to occur in the cable path reohedms The
maximum induced magnetic field generated of 76.6 mG would attenuate to 1 mG within 32.8 feet (10
meters) of the cable.

Buried segments of the OECRC would generate sufficient heat to raise the temperature of the surrounding
sediments by as mues 10 to 20 °C above ambient within 1.3 to 2 feet (0.4 to 0.6 meter) of buried cable
segments. Temperature changes of this magnitude could adversely affect habitat suitability for juvenile
and adult life stages of Atlantic surf clam and ocean quahog,ambibinfaunal prey species. However,
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because the SFEC would be buried to a minimum depth of 4 to 6 feet (1.2 to 1.8 meters) along the

majority of its length, heat effects on juvenile and adult clams and other benthic infauna over buried cable
segments wald likely be insignificant. Cable segments at the transitions between fully buried and

exposed cable segments would be buried at shallower depths, potentially exposing quahog and surf clam
habitat and other benthic infauna to adverse thermal effectsatks $iowever, these areas would be

covered by concrete mattresses and rendered unsuitable habitat for benthic infauna so the two effect areas
are not additive.

The following bivalve species and life stages may be exposed to potentially adverse efidets on
resulting from EMF and heat effects from intgray cable operation:

9 Atlantic sea scallop (egg, larvae, juvenile, adult)
1 Atlantic surfclam (juvenile, adult)
1 Ocean quahog (juvenile, adult)

5.1.4.2 Cable Protection

Community structure changes due to installaf cable protection is discussed in detail in Section
5.1.2.4.

51.4.3 Power Conversion

Ocean Wind is not utilizingdigh-voltageDirect Currentoffshore cables, so power conversion is not
discussed.

5.2 Project Monitoring Activities

5.2.1 Passive Acoustic Monitoring

Moored and autonomousA® systems that may be used for monitonwmauld either be stationary (e,g.
moored) or mobile (e.gtowedautonomous surface vehicler AUVs).Moored PAM systems include

PAM buoys thatvould be anchored to the seabeging various 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 surfate #ibatv

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 specie&ncrusting organisewould be removed from the ecosystem upon removal of
the PAM anchoring systemBlacement of the anchors would result in sediment disturbance and-a short
term increase in suspended sediment near the anchors and would crush any organisms and habitat
underreath the anchor3he effects of the anchors on EFH species and habitats would result #eshort
and longterm impacts to EFH and managed species. The movement of autonomous PAM systems and
the minimal sound they produce could disturb pelagic EFH anld edfect pelagic and benthic managed
species through collisions or bffectingbehavior (e.g.inducing startle responses), but these impacts are
very unlikely. Therefore, it is understood tf&M would not change the effects determination for EFH
for any species in the EFH assessment.

5.2.2 Fisheries
5.2.2.1 Trawl Survey

The beam trawl survey would periodically distsdit-bottombenthic habitat within a set of pselected
tow tracks identified by experienced commercial fishers as suitable for this gear type.dk20 tows
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would be targeted seasonally within both the Lease Area and the control site, resulting in a target sample
size of 160 tows per year (80 within the Lease Area and 80 within the control site). Trawl surveys are
scheduled to occur throughotietyeay including a winter survey, a spring survey, a summer survey, and

a fall surveyThe tracks surveyed during each ewsould be randomly selected from the available set

for each site, modified as needed to avoid gear conflicts. The trawls are designed to capture a
representative sample of demersal fish species present in the impact and reference areas, emphasizing
EFH and othespecies of commercial and recreational intefeetget species includ#ack sea bass,

monkfish, summer flounder, scup, and Atlantic herrifigjis activity would directly affect EFH species

and their prey through death of most or all of the trawled iddals. In addition to these direct impacts,
bottomdisturbing trawls can alter the composition and complexity oftsatbombenthic habitats. For
example, when trawl gear contacts the seabed it can flatten sand ripples, remove epifaunal organisms and
biogenic structures like worm tubes, and expose anaerobic sediments (Nilsson and Rosenberg 2003;
Rosenberg et al. 2003). In this case, the survey tracks have besiquted by commercial fishermen

based on their known suitability for bottom trawling. Tinidicates that the associateehbed is subjected

to regular disturbance by commercial fishing activity, and that this type of disturbance has already and
would continue to occur whether or not thisheriesResearctiMonitoring Plan (FRMP)is implemented.

Impacts to EFH species through capture during the trawl swwald not result in populatiohevel
impacts.Trawl surveys are not likely to significantly alter the rate and extent of disturbance-of soft
bottombenthic habitat relative to the environmertaseline. BOEM therefore concludes that beam trawl
surveys would not change the effects determination for EFH for any species in the EFH assessment
(BOEM 2022).

5.2.2.2 eDNA Sampling

Ocean Wind is partnering with researchers from Monmouth University and Strdisel Col | ege t o
out a comprehensive eDNA survey at the Lease Area. The eDNA samplihdoccur synoptically with

the trawl survey, enabling for a more holistic understanding of the relative abundance and composition of
the species assemblage at@eean Wind Offshore Windfarm Projesite.eDNA sampling is non

invasive and can be conducted without causing damage to the benthic habitat.

Two years of sampling (e.g., eight seasonal surveys) are planned pdontireencemeruf offshore
construction. ie eDNA survewould continue during the construction phase, and a minimuzyefrs

of eDNA monitoringwould be completed following offshore constructi@@NA samplingwvould be
competed concurrently with trawl sampling. At each trawl survey sampling location in the Lease Area
and the control area, an eDNA sampiauld also be collected. Therefore, during each seasonal sampling
event, 40 samplesould be targeted for collectivin theOcean Wind Offshore Windfarm Projeotpact

area and the trawl survey control area.

Impacts to EFH species through eDNA collectraould be noninvasive and is not expected to impact
any individuals. BOEM therefore concludes that eDNA samplingdvoat change the effects
determination for EFH for any species in the EFH assessment (BOEM 2022).

5.2.2.3 Multi-Method Survey for Structure-Associated Fishes

Target sampling dates would occur in January, April, July, and late September or early October. It is
anicipated that 1215 locations would be sampled over three days using each of the three methods.
Locations would be located inside the Project area as well as at a nearby control site. At each location,
chevron traps would be baited and placed in a grogpxdfaps spaced 200 m apart and soak for 90
minutes. Each chevron trap would have a vertical buoy line. The BRUV method would occur
concurrently at the same location as the chevron traps after the vessel anchors. The equipment used for
BRUVs would inclueé a weighted line attached to surface andgstfacebuoys that would hold a stereo
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camera system in the water column and a system at the seafloor. The BRUVs would be deployed for 60
minutes at each site. Simultaneously with the BRUV samplinganokieel sampling would be

conducted from the stern usifar to fiverods with terminal tackle with baited hooks. Each angler

would complete fourto fiv8&-mi nut e ti med fishing fAdropso at each
25 drops at each location.ansits for the F/V Dana Christine 1l from its homeport in Barnegat Light,

New Jersey to the Project area would be approximately one 90 nm round trip for each seasonal survey.

Fishing activity of the type described can damage benthic invertebrates dwottard benthic habitat,
resulting in longterm effects to community composition and complexity (Tamsett et al. 2010). However,
hardbottombenthic habitats within the WFA, including the survey area, are regularly targeted by
commercial trap and pot fishesieThis indicates that habitat disturbance from trap and pot placement is
routine within the WFA would continue to occur whether or not the FRMP is implemented. Moreover,
the commercial fishing vessels contracted for the FRMP would likely be engagegl amdrpot fishing if

not engaged in research. As such, trap and pot survey activities under the FRMP are not likely to
measurably alter the extent or frequency of benthic habitat disturbance in the affected areas. Therefore,
this activity is not likely taadversely alter the composition and complexity of EFH relative to the
environmental baseline and any associated effects would be insignificant relative to those likely to result
from the effects of WFA construction and operation. BOEM therefore concluaethése surveys would

not change the effects determination for EFH for any species in the EFH assessment (BQEM 202

5.2.2.4 Clam Survey

A robust commercial ocean quahog and surfclam fishery currently exists within thethéFefore,

similar dredging activitie already regularly occur. Thevted sampling dredge would cause localized and
direct impacts to benthic EFH on both hard and-Boftom habitat, resulting in potentially lotgrm

effects on community composition. Séibttom impacts would be shadgrmand expected to recover
quickly. BOEM therefore concludes that these surveys would not change the effects determination for
EFH for any species in the EFH assessment (BOEM 2022).

5.2.2.5 Pelagic Fish Survey

The pelagic fish survey would employ two methods, towed BRUVs and autonomous gliders. One glider
deployment would be conducted during each of the tAregctphases: preonstruction, during

construction, and pogonstruction. Glider deployment would occur in October, coinciding with one of
the other vessdlased surveys, and span three to four weeks. The second survey method in the pelagic
fish survey(BRUVSs) would occurfrom all survey vessels of opportunity (e.g., trawl survey vessel, clam
survey vessel, glider deployment vessel, strueagsociated habitat survey vessel) while underway. This
survey would not result in additional vessel traffic. The suteeliniques themselves would not cause

any impacts to EFH or EFHesignates species. BOEM therefore concludes that these surveys would not
change the effects determination for EFH for any species in the EFH assessment (BOEM 2022).

5.2.2.5.1 Acoustic Telemetry

The aoustic telemetry survey would cover the Ocean Wind lease area and adjacent inshore areas.
Tagging efforts would not increase vessel transits as they would occur aboard the trawl, trap, or hook and
line sampling vessels. The sole increase to vessel tfaffibis survey component would be the towing

of the omnidirectional hydrophone during the four trips per year by the@3/V Resilience. Transits

for the R/V Resilience are unclear, as it is able to be driven on a trailer to a nearby boat raBPHThis
assessmerassumes a nearby boat ramp from Ocean City or Atlantic City would be chosen resulting in an
approximately 4246 nm round trip transit per survey event. BOEM therefore concludes that these

surveys would not change the effects determinatioEFiH for any species in the EFH assessment

(BOEM 2022).
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5.2.3 Benthic Habitat

Benthic survey activities include the use of SPI/PV equipment and an ROV to produce video recordings.
The SPI/PV system would penetrate dmfttomhabitat to collect a plan view imagf the subsurface
substrate composition, which could impact EFH by crushing benthic organisms, disturbingttewft

habitat, and creating a shaetrm increase in suspended sedim&he movement of the ROV through the
water, sound and lights produdeg the ROV, and lights produced by the SPI/PV system, could disturb
pelagic EFH and could affect pelagic and benthic species through collisiongaffedtingbehavior (e.g.
inducing startle responses), but these impacts are very unlikislyinderstod that benthic surveys

would not change the effects determination for EFH for any species in the EFH assessment.

5.3 Decommissioning

A separate EFH consultatievould be conducted for the decommissioning phase oPtbgect
Decommissioning of the Project would include removal of all structures above the seabed in a general
reversal of the installation activities. Similar equipment and number of vessels to those used during
constructiorwould be used to remove infrastructuidne OSSwould be decommissioned by dismantling
and removing its topside and foundation (substructure). As with the turbine components, this operation
would be a reverse installation process subject to the same constraints as the original construction phase
It is anticipated that monopole foundatiamsuld be cut below the seabed level in accordance with
standard practices at the time of demolition, which may include mechanical cutting, water jet cutting, or
other industry standing practices. Removal afdtires during decommissioning as well as vessel
anchoring could cause injury or mortality to fish and Edgsignated species. Removal of turbine
foundationsvould mean loss of the unique hard substrate and vertical habitat that had established itself
overthe life of the Project.

The scour protection placed around the bassmaohmonopilewould be removed during
decommissioningaccording to the best practices applicable at the time of decommissioning.

Offshore cablesvould either be lefin situ or renoved, or a combination of both, depending on the
regulatory requirements at the time of decommissioning. It is anticipated that the arrayvoaitddse
removed using CFE or a grapnel to lift them from the seabed. Alternatively, depending on available
technology, an ROV may be used to cut the cable so that it can be recovered to the vessel. The export
cableswould be left in situ or wholly/partially removed. Any cable emnasuld be weighed down and

buried if the cables are to be leftditu to ensure thdhe ends are not exposed or have the potential to
become exposed pedecommissioning. Cables may be lefsitu in certain locations, such as pipeline
crossings, to avoid unnecessary risk to the integrity of theplairty cable or pipeline. The remadwd

cables has the potential to result in sherin localized disturbance and resuspension of benthic
sediments.

These impacts to fish and EFtésignated species are anticipated to be short term and localized due to the
disturbance of a relatively smaliea and would not cause letegm impacts once decommissioning

activities are completed. Pelagic fish species are anticipated to avoid the area during Project
decommissioning activities. Benthic and pelagic finfish species are anticipated to movetdh#uok area.
However, benthic habitat that serves as forage area for bdti@iting species may take longer to

recover to préempact conditions. Successional epifaunal and infaunal species are anticipated to
recolonize the sediments, gradually providing tontinuation of foraging habitat for fish and EFH
designated species. Fish and invertebrate communitiekd transition back to a sandy, sdibttom

community structure, recolonizing from the surrounding sandy bottom habitat.
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Therewould be shortermincreases in sediment suspension and deposition during bottom disturbance
activities. These increases in sediment suspension and deposition may catteerstaaiverse impacts

to mobile fish and EFHlesignated species because of decrease in habitdy doabenthic species. Less

mobile egg and larval life stages may experience injury or loss of individuals similar to that described for
construction. Juveniles and adults are anticipated to vacate the habitat due to suspended sediment levels in
the watercolumn and avoid impact. Pelagic habitat quality and EFH is expected to quickly return to pre
disturbance levels.

Increased underwater noise during construction would primarily be associated with structure removal
activities which may include mechanicaltting, water jet cutting, or other industry standing practices.
The noise produced by the pile cutting activities is not expected to be impulsive and is therefore unlikely
to produce noise levels with the potential for injury. The elevated noise leaglmake the habitat
temporarily less suitable and may cause fish and-8€&signated species to temporarily vacate the Project
area during decommissioning activities. This impact is anticipated to betstrorand limited to the

location of active pile repval which represents a small portion of the total available habitat. Further,
shortterm impacts to EFHlesignated species are expected for mobile species that can detect sound
associated with vessel or other decommissioning activity noises. These aiyersts are anticipated to

be similar and shoiterm in nature to the current noise levels of vessels that transit the area. Direct
impacts to fish and ERdesignated species may result from a degradation of habitat for species that
vacate the area durinigcreased noise levels during Project decommissioning activities. Both pelagic and
demersal life stages would experience a stesrh impact from vessel and other decommissioning

activity noise.

5.4 Cumulative and Synergistic Effects on EFH

The primary impacof the Project would be from 98 WTG foundations, which would be constructed in
mostly sandy seafloor. New structures could affect migration through the area of species that prefer
complex habitat by providing unique complex features (relative to the filsiresandy seafloor)This

could lead to retention of those species and possiblgdtspawning opportunitiesiowever,it is also

possible thathte newstructuresvould provide additional habitdienefitas a result ofiabitat conversion

from nonrcomplex habitat to complex habit@omplex habitatind its associated fish communities

limited in the MidAtlantic, andit is possible that additional habitabuld expand these fish
communitesThe structures wouldctréawbenabfiambréi seabil
organisms would likely colonize these structures over time (e.g., sponges, algae, mussels, shellfish, sea
anemones). Higher densities of invertebrate colonizers would provide a food source and habitat to other
invertelrates such as mobile crustacealith new foundations being added from additional offshore

wind farms,EFH forfishes and invertebrates adapted to complex habitat would increase, but at the
expense oEFH for softbottom fishes.

Construction and instalian, O&M, and decommissioning of the Project would have steom, long
term, and permanent direct and indirect impacts on EFH in the ProjedPeopt activities would
extend over several years, and could result in extended periods|tiple shoter sequential periods,
when activities are being conducted in the same area, leading to the potential for cumulative and
synergistic impacts.
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6. Avoidance and Minimization Measures

This section outlinedPMs proposed by Ocean Wind and additiaralironmental protection measures
(EPMs thatBOEM could imposewhichare intended to avoid and/or minimize potential impacts to
EFH-designated species and ER€levantAPMs and mitigation measures, contributions to avoiding
and/or minimizing adverse effects on EFH, and supporting rationale are summari2egeoy

comporent inTable6-1. EPMsthat BOEM could impose are includedTiable6-2. Thes measures are
based on protocols and procedures that were successfully implemented for other offshore wind (OSW)
projects, and align with existing BOEM recommended best management practices.(EMEN may
choose to incorporate one or m&eMsin therecord of decision and adopt those measures as conditions
of COP approval.

6 Described in Attachment A @uidelines for Information Requirements for a Renewable Energy Construction and
Operations Pla (COP) (2016).
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Project Description, to ensure that
adequate coverage is maintained to
avoid interference with fishing
gear/activity.

Table 6-1 APMs for Construction and Operation of the WFA, OECRC, and IECRC Project Components
Proposed APMs and Mitigation Project Components
APM . g
No * Measures to Avoid and Minimize WEA OECRC IECRC Onshore Expected Effects
Impacts Cable
GEN- Site onshore, cable landfall and Minimize impacts to sensitive and slow to
02 offshore facilities to avoid known recover habitats utilized by EFH-
locations of sensitive habitat (such as designated species.
known nesting beaches) or species This measure limits impacts discussed in
during sensitive periods (such as Section 5.1.1 Installation of WTG/OSS
nesting season); important marine Structures and Foundations, and Section
habitat (such as high density, high 5.1.2 Inter-Array and Export Cable
value fishing grounds as determined X X X X Installation.
by fishing revenues estimate [BOEM
Geographical Information System
(GIS)]); and sensitive benthic habitat;
to the extent practicable. Avoid hard-
bottom habitats and seagrass
communities, where practicable, and
restore any damage to these
communities.
GEN- Avoid areas that would require This measure limits impacts to EFH and
03 extensive seabed or onshore EFH species by minimizing the extent of
alterations to the extent practicable. direct habitat impacts.
X X X X This measure limits impacts discussed in
Section 5.1.1 Installation of WTG/OSS
Structures and Foundations, and Section
5.1.2 Inter-Array and Export Cable
Installation.
GEN- Bury onshore and offshore cables This measure would protect the inter-
04 below the surface or seabed to the array cables and offshore export cables
extent practicable and inspect offshore from damage and further help to
cable burial depth periodically during minimize impacts to EFH.
project operation, as described in the X X X X This measure limits impacts discussed in

Section 5.1.2 Inter-Array and Export
Cable Installation.
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Proposed APMs and Mitigation

Project Components

the nearshore zone); avoid anchoring
on sensitive habitat; and implement
turbidity reduction measures to
minimize impacts to sensitive habitat
from construction activities.

ﬁ?\f Measures to Avoid and Minimize o OECRC IECRC Onshore Expected Effects
' Impacts Cable

GEN- Use existing port and onshore This measure limits direct and indirect

05 operations and maintenance (office, vessel-related impacts to EFH and EFH
warehouse, and workshop) facilities to species.
the extent practicable and minimize X X X X This measure limits impacts discussed in
impacts to seagrass by restricting Section 5.1.1.1 Vessel Activity and
vessel traffic to established traffic Section 5.1.2.1 Vessel Activity.
routes where these resources are
present.

GEN- Develop and implement a site-specific This measure would minimize impacts on

06 monitoring program to ensure that EFH and EFH species from turbidity and
environmental conditions are water quality reduction.
monitored during construction, This measure limits impacts discussed in
operation, and decommissioning Section 5.1.1 Installation of WTG/OSS
phases, designed to ensure Structures and Foundations, Section
environmental conditions are X X X X 5.1.2 Inter-Array and Export Cable
monitored and reasonable actions are Installation, Section 5.1.3
taken to avoid and/or minimize seabed Operation/Presence of Structures, and
disturbance and sediment dispersion, Section 5.1.4 Operation/Presence of
consistent with permit conditions. The Inter-Array Cables.
monitoring plan will be developed
during the permitting process, in
consultation with resource agencies.

GEN- To the extent practicable, use Limits impacts to EFH and EFH species

08 appropriate installation technology by minimizing the extent and duration of
designed to minimize disturbance to direct habitat impacts and reducing
the seabed and sensitive habitat (such suspended sediment effects on EFH
as beaches and dunes, wetlands and species.
associated buffers, streams, hard- This measure would minimize the impact
bottom habitats, seagrass beds, and X X X X of vessel anchorage to EFH and EFH

species.

This measure limits impacts discussed in
Section 5.1.1 Installation of WTG/OSS
Structures and Foundations, and Section
5.1.2 Inter-Array and Export Cable
Installation.

6-3




Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

Proposed APMs and Mitigation

Project Components

APM . v
No * Measures tolﬁ]\;)c;gt:nd Minimize o OECRC IECRC ogzg?ere Expected Effects

GEN- During pile-driving activities, use ramp The reduction in sound pressure levels

09 up procedures as agreed with National (SPLs) would reduce the area of effects
Marine Fisheries Service (NMFS) for to EFH species and the prey they feed
activities covered by Incidental Take X - - - upon.
Authorizations, allowing mobile This measure limits impacts discussed in
resources to leave the area before full- Section 5.1.1.2 Pile Driving.
intensity pile-driving begins.

GEN- Prepare waste management plans and Avoids adverse effects on EFH from

10 hazardous materials plans as impacts to water quality.
appropriate for the Project. X X X X This measure limits impacts discussed in

Section 5.1.1.1 Vessel Activity and
Section 5.1.2.1 Vessel Activity.

GEN- Establish and implement erosion and Avoids adverse effects on EFH from

11 sedimentation control measures in a impacts to water quality.
Stormwater Pollution Prevention Plan This measure limits impacts discussed in
(SWPPP, authorized by the State), Section 5.1.1 Installation of WTG/OSS
and Spill Prevention, Control, and Structures and Foundations, and Section
Countermeasures (SPCC) 5.1.2 Inter-Array and Export Cable
Plan to minimize impacts to water Installation.
quality signed/sealed by a New Jersey
Professional Engineer and prepared in X X X X

accordance with applicable regulations
such as NJDEP Site Remediation
Reform Act, Linear Construction
Technical Guidance, and Spill
Compensation and Control Act).
Development and implementation of
an Oil Spill Response Plan (OSRP,
part of the SPCC plan) and SPCC
plans for vessels.
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Proposed APMs and Mitigation

Project Components

vegetation to become reestablished
once construction activities are
completed, to the extent practicable.

ﬁ?\f Measures to Avoid and Minimize o OECRC IECRC Onshore Expected Effects
' Impacts Cable

GEN- Where HDD trenchless technology Avoids adverse effects on EFH from

12 methods are used, develop, and impacts to water quality.
implement an Inadvertent Return Plan This measure limits impacts discussed in
that includes measures to prevent i i X X Section 5.1.2.3 Trenching/Cable
inadvertent returns of drilling fluid to Installation.
the extent practicable and measures to
be taken in the event of an inadvertent
return.

GEN- Restore disturbance areas in the Avoids adverse effects on EFH from

13 Onshore Project Area to pre-existing impacts to water quality by maintaining
contours (maintaining natural surface existing movement patterns of water in
drainage patterns) and allow - - - X the watershed.

6-5




Ocean Wind 1 Offshore Wind Farm
Essential Fish Habit#ssessment

APM
No.*

Proposed APMs and Mitigation
Measures to Avoid and Minimize
Impacts

Project Components

WFA

OECRC IECRC

Onshore
Cable

Expected Effects

GEN-
16

Prior to the start of operations, Ocean
Wind will hold training to establish
responsibilities of each involved party,
define the chains of command, discuss
communication procedures, provide an
overview of monitoring procedures,
and review operational procedures.
This training will include all relevant
personnel, crew members and
protected species observers (PSO).
New personnel must be trained as
they join the work in progress. Vessel
operators, crew members and
protected species observers shall be
required to undergo training on
applicable vessel guidelines and the
standard operating conditions. Ocean
Wind will make a copy of the standard
operating conditions available to each
project-related vessel operator.

Prior to the start of operations, Ocean
Wind will implement a Navigational
Safety and Training program that
addresses navigational safety by
providing eligible commercial, charter,
and for-hire fishing vessels operating
in and near the Wind Far Area with
reimbursement for new radar
equipment and/or training courses.
Navigation equipment will include
Pulse Compression Radar Systems
and/or AIS transceivers. Professional
training and experiential learning for
fishermen may include: Captain
course, license upgrade, radar course,
or rules of the road refresher training.

This measure limits direct and indirect
vessel-related impacts to EFH and EFH
species.

This measure limits impacts discussed in
Section 5.1.1 Installation of WTG/OSS
Structures and Foundations, and Section
5.1.2 Inter-Array and Export Cable
Installation.
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Proposed APMs and Mitigation

Project Components

APM . v
No * Measures tolﬁ]\;)c;gt:nd Minimize o OECRC IECRC ogzg?ere Expected Effects
GEN- Implement Project and site-specific This measure limits direct and indirect
17 safety plans (Safety Management X X X X vessel-related impacts to EFH and EFH
System). species.
GEO- Reduce scouring action by ocean This measure would minimize impacts on
01 currents around foundations and to EFH and EFH species from turbidity and
seabed topography by taking water quality reduction.
reasonable measures and employing X - - - This measure limits impacts discussed in
periodic routine inspections to ensure Section 5.1.1 Installation of WTG/OSS
structural integrity. Structures and Foundations, and Section
5.1.3 Operation/Presence of Structures.
GEO- Take reasonable actions (use BMPSs) This measure would minimize impacts on
02 to minimize seabed disturbance and EFH and EFH species from turbidity and
sediment dispersion during cable water quality reduction.
installation and construction of project X X X i This measure limits impacts discussed in
facilities. Section 5.1.1 Installation of WTG/OSS
Structures and Foundations, and Section
5.1.2 Inter-Array and Export Cable
Installation.
GEO- Conduct periodic and routine This measure would minimize impacts on
03 inspections to determine if non-routine EFH and EFH species from turbidity and
maintenance is required. water quality reduction.
This measure limits impacts discussed in
Section 5.1.1 Installation of WTG/OSS
X X X X Structures and Foundations, Section

5.1.2 Inter-Array and Export Cable
Installation, Section 5.1.3
Operation/Presence of Structures, and
Section 5.1.4 Operation/Presence of
Inter-Array Cables.
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Proposed APMs and Mitigation

Project Components

known habitat for threatened or
endangered and candidate species
and avoid these areas to the extent
practicable.

APM . v
No * Measures tolﬁ]\;)c;gt:nd Minimize o OECRC IECRC ogzg?ere Expected Effects

GEO- In contaminated onshore areas, This measure would minimize impacts on

04 comply with State regulations requiring EFH and EFH species from
the hiring of a Licensed Site contamination
Remediation Professional (LSRP) to
oversee the linear construction project
and adherence to a Materials - - - X
Management Plan (MMP). The MMP
prepared for construction can also be
followed as a best management
practice when maintenance requires
intrusive activities.

WQ-01 | Implement turbidity reduction This measure would minimize impacts on
measures to minimize impacts to hard- EFH and EFH species from turbidity and
bottom habitats, including seagrass water quality reduction.
communities, from construction X X X i This measure limits impacts discussed in
activities, to the extent practicable. Section 5.1.1 Installation of WTG/OSS

Structures and Foundations, and Section
5.1.2 Inter-Array and Export Cable
Installation.

WQ-02 | All vessels will be certified by the Avoids adverse effects on EFH from
Project to conform to vessel impacts to water quality.
operations and maintenance protocols X X X - This measure limits impacts discussed in
designed to minimize the risk of fuel Section 5.1.1.1 Vessel Activity and
spills and leaks. Section 5.1.2.1 Vessel Activity.

TCHF- | Coordinate with the New Jersey Consideration of benthic habitat would

01 Department of Environmental reduce impacts to sensitive habitats
Protection (NJDEP) and United States utilized by EFH species.

Fish and Wildlife Service (USFWS) to This measure limits impacts discussed in
identify unique or protected habitat or X X X X Section 5.1.1 Installation of WTG/OSS

Structures and Foundations, and Section
5.1.2 Inter-Array and Export Cable
Installation.
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Proposed APMs and Mitigation

Project Components

ﬁ?\f Measures to Avoid and Minimize o OECRC IECRC Onshore Expected Effects
' Impacts Cable
TCHF- | Conduct maintenance and repair This measure would minimize the effects
02 activities in a manner to avoid or on EFH and EFH species from direct and
minimize impacts to sensitive species indirect impacts related to project
and habitat such as beaches, dunes, maintenance and repair activities.
and the nearshore zone. This measure limits impacts discussed in
) X X X Section 5.1.1 Installation of WTG/OSS
Structures and Foundations, Section
5.1.2 Inter-Array and Export Cable
Installation, Section 5.1.3
Operation/Presence of Structures, and
Section 5.1.4 Operation/Presence of
Inter-Array Cables.
TCHF- | Wetland mitigation options are being
03 coordinated with state and federal
agencies and may include a mix of X X
banking and onsite restoration,
depending on agency preference and
availability.
BENTH | Ocean Wind is conducting appropriate This measure would minimize the effects
-01 pre-siting surveys to identify and on EFH and EFH species from direct and
characterize potentially sensitive indirect impacts related to project
seabed habitats and topographic construction.
features. X X X X This measure limits impacts discussed in
Section 5.1.1 Installation of WTG/OSS
Structures and Foundations, and Section
5.1.2 Inter-Array and Export Cable
Installation.
BENTH | Use standard underwater cables which This measure would minimize impacts to
-02 have electrical shielding to control the EFH and EFH species from EMF.
intensity of electromagnetic fields X X X X This measure limits impacts discussed in

(EMF). EMF will be further refined as
part of the design or cable burial risk
assessment.

Section 5.1.4 Operation/Presence of
Inter-Array and Offshore Export Cables.
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Proposed APMs and Mitigation

Project Components

reduce noise propagation during pile
driving. The Project is committed to
achieving ranges associated with 10
dB during impact noise attenuation.

APM . e
No * Measures tolﬁ]\;)c;gt:nd Minimize o OECRC IECRC ogzg?ere Expected Effects
BENTH | Conduct a submerged aquatic Consideration of benthic habitat would
-03 vegetation (SAV) survey of the reduce impacts to sensitive habitats
proposed inshore export cable route i X X i utilized by EFH species.
This measure limits impacts discussed in
Section 5.1.2 Inter-Array and Export
Cable Installation.
FISH- Evaluate geotechnical and Consideration of benthic habitat would
01 geophysical survey results to identify reduce impacts to sensitive habitats
sensitive habitats (e.g., shellfish and utilized by EFH species.
SAV beds) and avoid these areas X X X i This measure limits impacts discussed in
during construction, to the extent Section 5.1.1 Installation of WTG/OSS
practicable. Structures and Foundations, and Section
5.1.2 Inter-Array and Export Cable
Installation.
FISH- Ocean Wind will coordinate with This measure could minimize the effects
02 NJDEP, NMFS and USACE regarding on EFH and EFH species from direct and
time of year restrictions for winter indirect impacts related to project
flounder and river herring, as well as construction.
summer flounder habitat areas of X X X - This measure could limit impacts
particular concern (HAPC). discussed in Section 5.1.1 Installation of
WTG/OSS Structures and Foundations,
and Section 5.1.2 Inter-Array and Export
Cable Installation.
Impact | The Project will use a dual noise This measure would minimize impacts to
Pile mitigation (NMS) system for all impact EFH and EFH species from direct and
Driving | piling events. The NMS will be a indirect impacts by reducing the area of
*x combination of two devices (e.g., underwater noise effects during impact
bubble curtain, hydro-damper) to X - - - pile driving.

This measure could minimize impacts
from impact pile driving as discussed in
Section 5.1.1.2.
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APM Proposed APMs and Mitigation Project Components
No * Measures to Avoid and Minimize o OECRC IECRC Onshore Expected Effects
' Impacts Cable
UXO** | For UXO detonations, Ocean Wind will These measures would minimize the

use a noise mitigation system for all impacts of UXO detonations discussed in
detonation events and is committed to Section 5.1.1.3 and 5.1.2.3 on EFH and
achieving the modeled ranges EFH species from direct and indirect
associated with 10 dB of noise X X i ) impacts related to site clearance
attenuation. Additionally, seasonal activities for the WFA and OECRC.
timing restriction from January through
April, and post-detonation monitoring
for injured and/or dead fish will be
used for all UXO detonations.

Source: Modified from COP, Volume Il, Table 1.1-2; Ocean Wind 2022a

* APM number corresponds with the APM numbers assigned in the COP, Volume Il, Table 1.1-2.

*APM from Table H-1, Appendix H, Ocean Wind 1 Draft Environmental Impact Statement.

APM = applicant proposed measure; EFH = essential fish habitat; HDD = horizontal directional drill; HRG = high-resolution geophysical survey; IECRC = Inshore
Export Cable Route Corridor; OECRC = Offshore Export Cable Route Corridor; WFA = Wind Farm Area
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Table 6-2

Measures that BOEM could impose: General Avoidance/Minimization of Potential Impacts to EFH

Proposed EPMs and Mitigation Measures to
Avoid and Minimize Impacts

Project Com

ponents

WFA

OECRC

IECRC

Onshore
Cable

Expected Effects

Live and Hard Bottom Impact Monitoring i
The Lessee would develop and implement a
monitoring plan for live and hard-bottom
features that may be affected 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

The plan would also include a means of
recording observations of any increased
coverage of invasive species in the affected
hard-bottom areas.

vegetation and corals and topographic features.

This measure maximizes recovery of
disturbed areas and protect EFH and EFH
species from additional impacts.

Live and Hard Bottom Habitat Mapping and
Avoidance i Vessel operators would be
provided with maps of sensitive hard-bottom
habitat in OSW 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 limits direct and indirect vessel-
related impacts to EFH and EFH species.
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Proposed EPMs and Mitigation Measures to
Avoid and Minimize Impacts

Project Components

WFA

OECRC

IECRC

Onshore
Cable

Expected Effects

Intake Screens on Pump Intakes for In-
shore Hydraulic Dredges i All hydraulic
dredge intakes 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
openi ng o fWaterintakes shoukl be
positioned at an 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 fish species.

Scour and Cable Protection i To the extent
technically and economically feasible, the
Lessee 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.

EFH = essential fish habitat; EPM = environmental protection measure; HDD = horizontal directional drill; HRG = high-resolution geophysical survey; IECRC =
Inshore Export Cable Route Corridor; OECRC = Offshore Export Cable Route Corridor; WFA = Wind Farm Area
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6.1 UXO/MEC Mitigation

In the event that MEC/UXO are identified during {menstruction surveys. BOEM has determined that

the likelihood of MEC/UXO encounter is very low, but the potential risk and the related contingency plan
should be considered. Prior to seaflomepgaration, cable routing, and micrositing planning, Ocean Wind
wouldimplement a MEC/UXO Risk Assessment with Risk Mitigation Strategy (RARMS) designed 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 sources of MEC/UXO hazard based on charted MEC/UXO locations
and historical activities, assesses the baselinen(firgation) risk that MEC/UXO pose to the Project,

and recommends a strategy to mitigate that risk to ALARP. Avoidance is proposed as the preferred
approach for MEC/UXO mitigation; however, there may be instances where confirmed MEC/UXO
avoidance is not possible @to layout restrictions, presence of archaeological resources, or other factors
that preclude micrositing. During Project construction, once the ALARP standard has been achieved, the
likelihood of MEC/UXO encounter is very low. Ocean Winduld work with BOEM to identify

appropriate response actions, which may include developing an emergency response plan, conducting
MEC/UXO specific safety briefings, or retaining ancadl MEC/UXO consultant. In such situations,
confirmed MEC/UXO may be removed throudhypical relocation to another suitable location on the
seabed within tharea of potential effedr previous designated disposal areas for wet storage using a
ALi ft and Shifto oper at i omulddepentl ancthe Ibcation, gizhnda mi t i g a
condition of the confirmed MEC/UXO, andould be made in consultation with a MEC/UXO specialist

and in coordination with the appropriate agendsmolitionof up to 10 MEC/UXOmay be necessary.
Safety measures such as the use of guard vessa@s;amént of safety zones, and otheaild be

identified in consultation with a MEC/UXO specialist and the appropriate agencies and implemented as
directed.

The RARMS process would effectively avoid explosretated risks to EFH in the unlikely eventttha
MEC/UXO are discovered within the construction footprint. However, should MEC/UXO hazards be
identified, the measures taken could lead to changes Prtjectdesign and/or other effects on EFH that
were not considered in this EFH assessment (BOEM 2021). Specifically, the discovery of MEC/UXO
could lead to reouting of cable routes and/or shifting the location of monopile foundations and scour
protection, aswidance is the preferred RARMS mitigation measure. There may be instances where
avoidance of confirmed MEC/UXO hazards is not practicable due to a variety of factors. Should this
occur, Ocean Windould work with BOEM to identify appropriate response ac$i, which may include
removal and relocation to a previously designated disposal site or other suitable location on the seabed.
Selection of a mitigation strategyould depend on the location, size, and condition of the confirmed
MEC/UXO, andwould be mae in consultation with a MEC/UXO specialist and in coordination with the
appropriate agencie.demolition is necessarPMs includinga dual noisemitigation system with 10

dB attenuation, seasonal restrictidmetween January and Aprdndpostdetorationmonitoring for

injured and/or dead fislvould beimplementedseeTable6-1).

6.2 Submerged Aquatic Vegetation (Summer Flounder HAPC) Avoidance,
Minimization, and Mitigation

The Projectvould avoid, minimize, and mitigate impacts to SA&Ummer flounder HAPC}o the extent

practicablein the following ways:

9 Inshore export cables installed partially HHBD would allow the Project to avoid areas of SAV
during constuction on the eastern and western shorelines of Barnegat Bay and in Peck Bay.
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1

il

The Project construction schedule includesvater work within known SAV habitat scheduled to be
conducted late fall through early spring, outside the SAV growing season.

BMPswould be implementedbr construction activities within 500 feet SAV beds andinclude
measures such &aslt curtains along shallow areas to the maximum extent practicable (based on
hydrodynamics and water depthijilization of a closed environmental clamshell bucket equipped
with sensors during dredging activitieslaptively managingnstallation speed/jettpressure during
cable lay to minimize sediment resuspensand water quality (TSS and turbidity) monitoring.

Ocean Windvould develop and implement a sipecific monitoring program to ensure that
environmental conditions are monitored before aner afbnstruction to determine the amount of
SAV restoration required. Hequired based on monitorimgsults restoration may include the
following: onsite inkind restoratior(e.g.,transplanting or seed dispersion to restore the disturbed
area to its preonstructiorcontours and conditiojisoffsite in-kind restorationonsite ecological
enhancement of similar ecological function and va@@er optiongnayinclude permittee
responsible mitigation througtitakeholdemitigation projectsto be coordinaid with NJDEP,

NOAA, andUSACE.

Ocean Wind wuld implementhe Submerged Aquatic Vegetation (SAV) Monitoring Plan (Inspire
2022c) This plan, which is described in detailSection 2.5.5is designed to document baseline
delineations andonditions of SAV beds, assess potential impacts to these SAV beds as a result of the
construction and operations of the inshore export cable(s) associated with the Project, and track
recovery of these SAV beds over time to inform potential mitigatiotegfiess.Survey protocols and
methodologiesvere developed with input frostakeholder groups, including NJDEP, NOAA, and
BOEM.

Ocean Windvould implement the SAV Mitigation Plan datBidvember2022 (Ocean Wind 2021,

which includes mapping effortpre- and postconstructiormonitoring activities, restoratioand

annual reportingRestoration activities are proposed to address the goal of a 3:1 mitigation ratio
where permanent impacts aealized on existing SAWRestoration will be undertaken directly in

areas of impact (1:1) in addition to mitigation in additional areas (2:1) that have experienced declines
in SAV coverage due tiactors other than OcedMind construction activitiesThe SAV Mitigation

Plan identifies nine parcets potential sites for SAV restoration, which inclségen on the western

side of Barnegat Bay and two near or within the Sedge Island Management Area near Barnegat Inlet
on the eastern side of the b@hesesites will be evaluated for mitigation efforts based on site
conditions, coordination with agencies, and coordination with local experts. Mitigation sites will be
prioritized by proximity to direcproject impacts, howeveternative sites malye propose in

coordination with the appropriate agenci@estoration activitiessould bescheduled after

construction activities at the sites have been compl8eells from suitable donor beds would be
identified, collectedrom plants during the summer and stbrmtil the fall and then dispersed fall
(OctoberNovember) for the best chance of success, as well as to avoid other harmful impacts to
estuarine species such as winter flounder and anadromous fish. The likely metbed dispersion
involves spreaidg by hand from a shallowraft vessel, or via personnel wading in shallow waters.
Monitoring efforts of SAV would begin 2023 (preconstruction phase) and cont@annually

throughout construction and into the poshstruction phase (202D33).Monitoring would occur

both in areas where restoration activities occurred and thimseewo impacts occurred. This will

allow the opportunity to assess the degree of restoration success as well as provide insight to any
additional indirect impacts that mayveaoccurred during construction or impacts from additional
activities near theroject site Reports will be generated to provide a record of progress and make
recommendation for future actions or adjustment to the mitigation plan. Two sets of annual repor

will be generated: one detailing activities and objectives for the following year, and one annual report
detailing actions from the previous year, including an assessment of goals and progress. At the
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conclusion of SAV mitigation (anticipated 2033),imal synthesis document will be compiled for the
entireproject.

6.3 Alternative Project Designs that Could Avoid/Minimize Impacts

Thefollowing section discusses alternative turbine layamts export cable routoposedor the

Project. Althoughall alternatives araot specifically geared toward reducing the impacts on EFH, these
alternativesvould still benefit and minimize impacts EFH.To provide additional context to the acres
calculated for maximum potential impacts olealternative, tallies of benthic habitat types by modifiers
and by NOAA Habitat Complexity Category are providedable10.2-6 andTable10.27 of Appendix

10.2 of this document

6.3.1 Alternative B 8 No Surface Occupancy at Select Locations to Reduce Visual
Impacts

Alternative B was developed through the scoping process f@rfe EIS in response to public

comments concerning the visual impacts of the Project. Under Alternative B, no surface occupancy would
occur at select WTG positions to reduce the visual impacts of the proposed Project. The range of design
parameters for Bject components and activities to be undertaken for construction and installation,

0O&M, and conceptual decommissioning would be the same as described for the Proposed Action.
Alternative B includes two sudlternatives to account for two different turbsiees and power

generating capabilities. Each of the below-aitbrnatives may be individually selected or combined with

any or all other alternatives or saliernatives, subject to the combination meeting the purpose and need.
Both subalternatives wold include fewerarbinesthanthe proposeturbinelayout resultingin a

smaller impact footprint and a reduction in impacts to EFH.

9 Alternative B-1: No Surface Occupancy at Select Locations to Reduce Visual Impacts (Smaller
Turbine ModelXFigure6-1). This alternative woul@xclude placement of WTGs @ to nine WTG
positionsthat are located nearest to coastal communitiesitjons FO1 to KO1 and B02 to D02

1 Alternative B-2: No Surface Occupancy at Select Locations to Reduce Visual Impacts (Larger
Turbine Model) Figure6-2). This alternative wouléxclude placement of WT€Gatup to 19 WTG
positionsC03 that are located nearest to coastal commungt@stions FO1 to KO1, A02 to K02,
A03). Selection of this alternative would be contingent on the larger turbine with-&40 rotor
diameter being commercially available when BOEM issua®dsrd of decisioas well as its
technical and economic feasibility, and consistency with the parpod need
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Figure 6-1 Alternative B-1: No Surface Occupancy at Select Locations to Reduce Visual
Impacts (Smaller Turbine Model)
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