Atlantic Shores Offshore Winad
Construction and Operations Plan
Lease Area OCS-A 0549

e e e i,

A AN/ R y—

=== A _

— e o e —
;: 2 = ESCAESD SO e O
— e ——  __——— —

~ S

e —

Volume Il; Affected Environment

Submitted by: Submitted to:

ATLANTIC SHORES BOEM

offshore wind

Prepared by:

March 2024 =pSIIon

SSSSSSSSSSSSSS



Construction and Operations Plan

CONSTRUCTION AND OPERATIONS
PLAN

Lease Area OCS-A 0549
Atlantic Shores North

Volume Il Affected Environment

Submitted to:

Bureau of Ocean Energy Management
45600 Woodland Rd
Sterling, VA 20166

Submitted by:

Atlantic Shores Offshore Wind

Prepared by:

Environmental Design & Research,
Landscape Architecture, Engineering & Environmental Services, D.P.C.

Epsilon Associates, Inc.

March 2024

ATLANTIC SHORES | Table of Contents Page ii



1.0 Introduction

2.0  Environmental Setting

2.1

2.2

3.1

3.2

4.1

4.2

43

44

4.5

4.6

4.7

Construction and Operations Plan

TABLE OF CONTENTS

Geology

Air Quality

Birds

Bats

1-1

2-1

2-1

2.1.1  Affected Environment 2-1
2.1.2  Potential Impacts and Proposed Environmental Protection Measures................ 2-20
Physical Oceanography and Meteorology 2-28
2.2.1  Affected Environment 2-28
2.2.2 Potential Impacts and Proposed Environmental Protection Measures.................. 2-44
2.2.3  Summary of Proposed Environmental Protection Measures 2-48
3.0 PRYSICAl RESOUICES.......ooeerreeneeeeiee et ss e skt e et 3-1
3-1

311 Affected ENVIFONMENT........ceeceetiieeeeesiesssesesesssssssssessssssesssssssssssessssssssssssssssssssssnees 3-1
3.1.2  Potential Impacts and Proposed Environmental Protection Measures.................. 3-13
Water Quality 3-25
3.2.1  Affected ENVIFONMENT ...t sesssssssesssssssss s ssssssssssssssssssssassssssssssnns 3-25
3.2.2 Potential Impacts and Proposed Environmental Protection Measures.................. 3-39
4.0 BIiOIOGICAI RESOUICES ... eeueereeereieeeieeeeseeese e e e s s s ss st bbbt 4-1
Wetlands and Waterbodies 4-1
4.1.1  Affected Environment 4-2
412 Potential Impacts and Proposed Environmental Protection Measures................... 4-11
Coastal and Terrestrial Habitat and Fauna 4-15
421 Affected Environment 4-15
422 Potential Impacts and Proposed Environmental Protection Measures................... 4-25
4-33

431 Affected Environment 4-33
432 Potential Impacts and Proposed Environmental Protection Measures................... 4-48
4-63

441 Affected Environment 4-63
442 Potential Impacts and Proposed Environmental Protection Measures................... 4-71
Benthic Resources 4-78
451 Affected Environment 4-78
452 Potential Impacts and Proposed Environmental Protection Measures................. 4-104
Finfish, Invertebrates, and Essential Fish Habitat 4-127
46.1 Affected Environment 4-127
4.6.2 Potential Impacts and Proposed Environmental Protection Measures................ 4-162
Marine Mammals 4-200
4.7.1  Affected Environment 4-200

ATLANTIC SHORES | Table of Contents

Page iii



Construction and Operations Plan

47.2  Marine Mammal Species 4-201

4.8 Sea Turtles 4-258
4.8.1 Affected Environment 4-258

4.8.2 Seasonal Sea Turtle Density Estimates 4-262

483 Potential Impacts and Proposed Environmental Protection Measures................ 4-264

4.9  SUMMArY Of PrOtECLEA SPECIES. ... et sssss s sssssesssssss st sssss s ssss s sssssensens 4-279
5.0 Seascape, Landscape, and Visual Impact Assessment 5-1
5.1 Affected Environment 5-1
5,11 OFfSNOIE FACHTIES cooooveeeeeeeeee ettt sssss s sssss s sssss s sssss s sssss s ssss s ssssss 5-2

5.1.2  Onshore Facilities 5-10

5.1.3  Onshore Distance Zones 5-16

5.2 Potential Impacts and Proposed Environmental Protection Measures 5-17
521  Assessment Methodology 5-17

522 Viewshed Analysis 5-17

5.2.3  Field Verification 5-19

524  Key Observation Point SEIECLION.......coocorecoereenneesees s ssssssessssss s sssssesssseons 5-20

5.2.5 Photosimulation Methodology 5-24

5.3 Ocean, Seascape, and Landscape Assessment Methodology 5-25
54  Visual Impact Assessment MethOdOIOY ... sssssesssssssessssssesssssssns 5-26
5.5 Presence of Structures 5-27
5.5.1  Ocean, Seascape, and Landscape Impact - Offshore 5-27

5.5.2 Impacts to Viewers (Visual Impact Assessment) - Offshore 5-27

5.5.3  Visual Impact Assessment — Onshore 5-29

5.6 Traffic 5-29
5.6.1 Offshore 5-29

5.6.2  Onshore Facilities 5-29

57 Light 5-30
5.7.1  Offshore 5-30

5.7.2  Onshore 5-30

5.8 Summary of Potential Effects and Proposed Environmental Protection Measures........... 5-31
6.0  Cultural Resources 6-1
6.1 Aboveground Historic Properties 6-3
6.1.1  Affected Environment 6-3

6.1.2  Potential Impacts and Proposed Environmental Protection Measures..........c......... 6-9

6.2 Terrestrial Archaeological Resources 6-19
6.2.1 Affected Environment 6-20

6.2.2 Potential Impacts and Proposed Environmental Protection Measures................... 6-42

6.3 Marine Archaeological Resources 6-47

ATLANTIC SHORES | Table of Contents Page iv



7.0 Socioeconomic Resources

7.1

7.2

7.3

74

7.5

7.6

7.7

Construction and Operations Plan

6.3.1 Affected Environment

6.3.2 Potential Impacts and Proposed Environmental Protection Measures............

Demographics, Employment, and Economics

7.1.1  Affected Environment

7.1.2  Potential Socioeconomic Effects and Proposed Environmental Protection
Measures

BNV ITONMIENTAL JUSTICO oot ese e eese e sase e saseaseee e se e seseenseeesanennessennes

7.2.1  Environmental Justice Area Identification

7.2.2 Disadvantaged Community Identification

T.2.3  AfECEA ENVITONMIENT et eeeseesesesseese s eeseessseseaseseesseeseseesseasesasnesenns

7.24 Potential Impacts and Proposed Environmental Protection Measures............

7.2.5 Summary of Proposed Environmental Protection Measures

RECIEATION AN TOUIISIM e e eeeesseeseeseeseese s sasesesseseaseesseseaseseesasessesessaseasssaseanes

7.3.1 Affected Environment

7.3.2  Potential Impacts and Proposed Environmental Protection Measures............
Commercial Fisheries and For-Hire Recreational FisShing...........ccoovconrieconnreecnnnsieisnnnnens

741 Affected Environment

742 Assessment of Commercial Fishing Activity in the Offshore Project Area.....

7.4.3  Assessment of For-Hire Recreational Fishing Effort

744  Potential Impacts and Proposed Environmental Protection Measures...........

Land Use and Coastal Infrastructure

7.5.1 Affected Environment

7.5.2  Potential Impacts and Proposed Environmental Protection Measures...........

Navigation and Vessel Traffic

7.6.1 Affected Environment

7.6.2 Potential Impacts and Proposed Environmental Protection Measures...........

Other Marine Uses and Military Activities

7.7.1 Affected Environment

7.7.2  Military Facilities

7.7.3  Offshore Energy

7.74 Cables and Pipelines

7.7.5 Scientific Research and Surveys

7.7.6  Potential Impacts and Proposed Environmental Measures
7.7.7 Vessel Traffic

7.7.8 Anchoring and Jack-Up Vessels

7.7.9 Installation and Maintenance of New Structures and Cables

7.7.10 Presence of Structures and Cables

7.7.11 Sand Resources

ATLANTIC SHORES | Table of Contents



8.0

9.0

7.8

7.9

In-Air
8.1

8.2

Public Health and Safety

9.1
9.2

9.3

Construction and Operations Plan

7.7.12 Summary of Proposed Environmental Protection Measures

7-213

Aviation and Radar

7-214

7.8.1 Affected Environment

7.8.2 Aviation

7-215
7-215

7.8.3 Radar

7-220

7.84  Potential Impact Producing Factors and Proposed Environmental
Protection Measures

7-220

7.8.5 Installation and Maintenance of New Structures

7-221

7.8.6  Presence of Structures

7-221

7.8.7  Summary of Proposed Environmental Protection Measures

7-222

Onshore Transportation and TraffiC. ... esssseessssssss

79.1 Affected Environment

......... 7-224

7-224

7.9.2 Monmouth and Ocean Counties, New Jersey

7-224

7.9.3 Potential Impacts and Proposed Environmental Protection Measures........

......... 7-231

7.9.4 Summary of Proposed Environmental Protection Measures

Noise and Hydroacoustics

7-232
8-1

I AT INOISE et ee e et e e e s s e e s sasses e sessassessesaseassssesassassesassaseassasraeen

8.1.1  Noise Regulations

.............. 8-1

8-2

8-3

8.1.2  Baseline Sound Level Monitoring Program
8.1.3  Onshore Operational Noise

8-4

8.14 Onshore Construction Noise

8-4

8.1.5 Summary of Potential Effects and Proposed Environmental Protection
Measures

Underwater Noise

8-5
8-6

8.2.1  Model Inputs

8-6

8.2.2 Modeling Process

8-8

8.2.3  Summary of Potential Effects and Proposed Environmental Protection
Measures

8-9
9-1

Public Access and Security

9-1

Non-Routine and Low Probability Events

9-3

9-3

9.2.1  Vessel Allisions, Collisions, and Grounding
9.2.2 Severe Weather and Natural Events

9-5

9.2.3 Offshore Spills, Discharges and Accidental Releases

9-6

9.24 Coastal and Onshore Spills, Discharges, and Accidental Releases.................

9.2.5 Significant Infrastructure Failure

.............. 9-7

9-8

9.2.6 Terrorist Attacks

9-9

Electromagnetic Fields and Human Health

9-9

9.3.1 EMF Standards and Guidelines

9-10

ATLANTIC SHORES | Table of Contents

Page vi



Construction and Operations Plan

9.3.2 Landfall Sites (via Horizontal Directional Drilling)

9.3.3  Onshore Interconnection Cables

9.34 Onshore Substation

9.4 Summary of Proposed Health, Safety, and Environmental Protection Measures .......

10.0 References

11.0 List of Preparers

TABLES

2-10

Table 2.1-1. Potential Natural Hazards in the Offshore Project Area
Table 2.1-2. Mapped Ocean Disposal Sites Proximal to the Offshore Project Area

2-14

Table 2.1-3. Impact Producing Factors for Geology

2-20

Table 2.2-1. Extreme Current Speeds (as ft/s and m/s) for Different Return Periods from a location

TN TNE LRASE AT ... e e e e e s s ees s ees e ees s ees e ees s essseesseesasesean

Table 2.2-2. Tidal Levels Relative to Lowest Astronomical Tide at Atlantic City, New Jersey ..................

Table 2.2-3. Tidal Elevation (Relative to Mean Sea Level) Measurement in Atlantic City and Sandy

....... 2-31
....... 2-33

2-34

Hook, New Jersey Buoys

Table 2.2-4. Extreme Wind Speeds within the Lease Area (Elevation: 33 ft [10 m AMSL]) ...c.ccoeveorrveennce.

Table 2.2-5. Monthly Statistics of Air Temperature and Air Density within the Lease Area for 1979-
2018

....... 2-38

2-38

2-41

Table 2.2-6. Abbreviations Used in Figure 2.2-4
Table 2.2-7. Extreme Total Water Levels Relative to MSL from within the Lease Area

2-43

Table 2.2-8. Extreme Wave Heights (relative to MSL) and Associated Wave Periods from within the
Lease Area

2-43

3-13

Table 3.1-1. Impact Producing Factors for Air Quality
Table 3.1-2. Construction Vessel Air Emissions

3-14

Table 3.1-3. O&M Vessel Air Emissions

3-15

Table 3.1-4. Construction Onshore Air Emissions

3-16

Table 3.1-5. Construction Structure and Generator Air Emissions

3-16

Table 3.1-6. O&M Structure and Generator Air Emissions

3-17

Table 3.1-7. Avoided Air Emissions1

3-17
3-19

Table 3.1-8. eGRID Avoided Emission Factors (Ilb/MW-hr)
Table 3.1-9. Avoided Air Emissions

3-20

Table 3.1-10. Avoided Social Costs Resulting from Atlantic Shores (IWG 2021)

3-22

Table 3.1-11. Avoided Social Costs Resulting from Atlantic Shores (EPA 2022)

3-22

Table 3.2-1. Summary of Water Quality Parameter Results Indicative of the Atlantic Shores
Offshore Project Area, U.S. Environmental Protection Agency's National Coastal
Condition Assessment

Table 3.2-2. Impact Producing Factors for Water Quality

Table 4.1-1. Field Delineated and Mapped Wetlands within the New Jersey Onshore Project Area....

ATLANTIC SHORES | Table of Contents

Page vii



Table 4.1-2.
Table 4.1-3.
Table 4.1-4.
Table 4.1-5.
Table 4.1-6.

Table 4.1-7.

Table 4.2-1.

Table 4.2-2.

Table 4.2-3.
Table 4.2-4.
Table 4.2-5.

Table 4.3-1

Table 4.3-2.
Table 4.3-3.
Table 4.3-4.

Table 4.4-1

Table 4.4-2.
Table 4.5-1.

Table 4.5-2.

Table 4.5-3.
Table 4.5-4.
Table 4.5-5.
Table 4.5-6.
Table 4.5-7.

Table 4.5-8.

Table 4.5-9.

Table 4.6-1.

Table 4.6-2.

Table 4.6-3.

Construction and Operations Plan

Field Delineated and Mapped Waters within the New Jersey Onshore Project Area................. 4-8
Field Delineated and Mapped Wetlands within the New York Onshore Project Area................ 4-9
Field Delineated and Mapped Waters within the New York Onshore Project Area.................. 4-10
Impact Producing Factors for Wetlands and Waters of the U.S. ... 4-11
Delineated New Jersey Wetlands and Waters of the United States Potential Impact

Summary1 4-12
Delineated New York Wetlands and Waters of the United States Potential Impact

Summary1 4-13
Estimated Area and Percent Cover of Habitat Types within the New Jersey Onshore

PrOJECE AT ...eovieeecee ettt e e e e et 4-18
Estimated Area and Percent Cover of Habitat Types within the New York Onshore

Project Area 4-19
Impact Producing Factors for Coastal and Terrestrial Habitat and Fauna 4-25
New Jersey Habitat Potential Impact Summary 4-27
New York Habitat Potential IMpPact SUMMANY ... sesseesssesennees 4-27

. List of Species Detected or Predicted within the Lease Area and Federally Listed

Species that may Occur in the Offshore Project Areas, including Conservation Status........... 4-37
List of Listed Species Observed by eBird Users in the General Onshore Project Areas............ 4-44

Impact-Producing Factors for Birds 4-48

Summary of the Assessment of Potential Exposure and Vulnerability of Marine Birds........... 4-53
. Offshore Bat Occurrence Records in the NJDEP Study Area..........comvenmeeennmeeeemneeesseeeesssesssssesssnees 4-66

Impact Producing Factors for Bats 4-72

Phyla Presence in the Atlantic Shores Offshore Project Area Based on Site-Specific

Benthic Grabs, Towed Video, and Federal and State Trawl and Dredge Surveys...........cooceun... 4-90

Average Species Richness, Diversity and Evenness from Benthic Grabs in the Offshore

Project Area 4-92

Identified Benthic Species in Federal and State Trawl and Dredge Surveys...........coccomvenrrens 4-98

Benthic Invertebrate Species of Commercial, Recreational, or Ecological Importance........... 4-102

Impact Producing Factors for Benthic Resources 4-104

Maximum Total Seabed Disturbance 4-105

Suspended Sediment Modeling Results from Seabed Preparation for Foundations,

Cable Installation, and HDD Activities 4-109

Deposition Modeling Results from Seabed Preparation for Foundations, Cable

Installation, and HDD Activities 4-112

Peak Magnetic Fields Modeled under Maximum Power Generation for the Atlantic

Shores Export and Inter-Array Cables 4-120

Finfish and Pelagic Invertebrate Species Potentially Present in the Atlantic Shores

Offshore Project Area 4-131

Top Five Numerically Dominant Demersal Species from NEFSC and NJDEP OSAP trawl

surveys (2008 to 2021)1 4-141

Top Five Numerically Dominant Pelagic Species from NEFSC and NJDEP OSAP trawl

surveys (2008 to 2021)1 4-144

ATLANTIC SHORES | Table of Contents Page viii



Construction and Operations Plan

Table 4.6-4. List of Threatened and Endangered Species with Ranges that have Potential to
Overlap the Offshore Project Area

4-148

Table 4.6-5. EFH Designations for Species in the Offshore Project Area1

4-154

Table 4.6-6. EFH Designations for Species in the Northern ECC Branches1

4-158

Table 4.6-7. Impact Producing Factors for Finfish and Pelagic Invertebrates

4-162

4-164

Table 4.6-8. Maximum Total Seabed Disturbance

Table 4.6-9. Suspended Sediment Modeling Results from Seabed Preparation for Foundations,
Cable Installation, and HDD Activities

4-169

Table 4.6-10. Deposition Modeling Results from Seabed Preparation for Foundations, Cable

INstallation, @NA HDD ACHIVITIES ...ttt e ee s e e ese s es s ess s ess s ess s

Table 4.6-11. Interim Fish Injury and Behavioral Acoustic Thresholds Currently Used by NOAA

..4-172

4-179

Fisheries GARFO and BOEM for Impulsive Pile Driving
Table 4.6-12. Interim Fish Injury and Behavioral Acoustic Thresholds Currently Recommended by

Bureau of Ocean Energy Management (BOEM) for Non-Impulsive Sources..........ccc.c......

Table 4.6-13. Maximum Radial Distance (in kilometers) to the 95th Percentile of the Thresholds for
Fish due to the Impact Pile Driving of One 15-meter monopile with a 3,015 kJ

Hammer at varying Levels of Sound Attenuation for the Shallow Model Site.........cccccce.e.

Table 4.6-14. Maximum Radial Distance (in kilometers) to the 95th Percentile of the Thresholds for
Fish due to the Impact Pile Driving of One 15-meter monopile with a 3,015 kJ

Hammer at varying Levels of Sound Attenuation for the Deep Model Site.......ccccccovuevunce

Table 4.6-15. Maximum Radial Distance (in meters) to the 95th Percentile of the Thresholds for
Fish due to the Impact Pile Driving for the Installation or Removal of the HDD
Conductor Barrel at the Representative Landfall Sites in Monmouth, NJ and Wolfe's
Pond, NY Using an 18 kJ Hammer with No Sound Attenuation

...4-180

...4-181

...4-182

4-183

Table 4.6-16. Peak Magnetic Fields Modeled under Maximum Power Generation for the Atlantic
Shores Export and Inter-Array Cables

4-189

Table 4.7-1. Marine Mammal Species in the Mid- and North Atlantic Outer Continental Shelf.............

Table 4.7-2. Potentially Occurring Marine Mammals and Their Respective Monthly (or Annual)
Mean Densities (Marine Geospatial Ecology Laboratory, 2022) in the 7.1 km Buffered
Lease Area 0549 During the Annual Construction Period (May Through December) for

..4-202

4-233

the ASOW North Project; Some Species Were Modeled as a Group
Table 4.7-3. Potentially Occurring Marine Mammals and Their Respective Monthly (or Annual)
Mean Densities (Marine Geospatial Ecology Laboratory, 2022) in the Wolfe's Pond
(WP), NY and Monmouth (Mon), NJ Buffered Cofferdam Model Areas Used in the
Vibratory Pile Driving Modeling for the Atlantic Shores North Project

4-235

Table 4.7-4. Potentially Occurring Marine Mammals and Their Respective Monthly (or Annual)
Mean Densities (Marine Geospatial Ecology Laboratory, 2022) in the Wolfe's Pond
(WP), NY and Monmouth (Mon), NJ Buffered Conductor Barrel Model Areas Used in
the Impact Pile Driving Modeling for the Atlantic Shores North Project

4-237

Table 4.7-5. Potentially Occurring Marine Mammals and Their Respective Monthly (or Annual)
Mean Densities (Marine Geospatial Ecology Laboratory, 2022) in the Wolfe's Pond
(WP), NY and Monmouth (Mon), NJ Buffered Goal Post Model Areas Used in the

4-239

Vibratory Pile Driving Modeling for the Atlantic Shores North Project

Table 4.7-6. Impact Producing Factors for Marine Mammals

4-241

Table 4.7-7. Marine Mammal Hearing Groups (NMFS 2018)

4-244

ATLANTIC SHORES | Table of Contents

Page ix



Table 4.7-8.

Table 4.8-1.
Table 4.8-2.

Table 4.8-3.
Table 4.8-4.

Table 4.8-5.

Table 4.9-1.
Table 5.1-1.
Table 5.1-2.
Table 5.1-3.
Table 5.1-4.
Table 5.1-5.
Table 5.1-6.
Table 5.1-7.
Table 5.1-8.
Table 5.2-1.

Table 5.2-2.
Table 5.2-3.
Table 5.3-1.
Table 6.1-1
Table 6.1-2.
Table 6.1-3.
Table 6.1-4.
Table 6.2-1.
Table 6.2-2.
Table 6.2-3.
Table 6.2-4.

Table 6.2-5.

Table 6.3-1.
Table 6.3-2.

ATLANTIC SHORES | Table of Contents

Construction and Operations Plan

Acoustic Threshold Levels for Marine Mammal Injurious (PTS Onset) Harassment
(MMPA Level A; NMFS, 2018) and Behavioral Harassment (NOAA, 2005) Associated

with Impulsive and Non-Impulsive (Continuous) Sound 4-245
Sea Turtles Species in the Western North Atlantic Ocean 4-260
Modeled Sea Turtle Species and their Respective Seasonal Mean Densities (DiMatteo
et al. 2023) ) in the Buffered (7.1-km) Lease Area 0549 During the Annual
Construction Period of the ASOW North Project; All Sea Turtle Species Modeled as a
REPIESENTALIVE GIOUP. ...civerierieeriesiesiessiss s ssssssss s ssss s ssss s ssssssssssss s s s sssessss s ssss s e s s e sens 4-263
Impact Producing Factors fOr SEa TUIIES ... sesses s ssssssesss st sssssssssssssssanas 4-264
Interim Sea Turtle Injury and Behavioral Acoustic Thresholds Currently used by NOAA
NMFS Greater Atlantic Regional Field Office (GARFO) and BOEM for Impulsive and
Non-impulsive Sounds 4-266
Overall Acoustic Exposure Estimates of Sea Turtles for the Atlantic Shores North
Project Based on Installation Schedule 1 (15-m Monopiles and OSS Jackets, Which
Includes Four Post-Piled Pin Piles) 4-268
Listed Species and Species of Concern with Potential Occurrence in the Project Area......... 4-279
Character Areas Identified Within the Zone of Theoretical Visibility 5-5
Sensitive locations and Areas Within the Zone of Visual Influence 5-7
Landscape Character Areas Within the Larrabee Visual Study Area 5-13
Character Areas Within the Route 66 Visual Study Area 5-14
Character Areas Within the Asbury AVENUE GAA ... se s ssssssss e 5-14
Character Areas Within the Arthur Kill Visual Study Area ... 5-15
Character Areas Within the River Road Visual Study Area 5-15
Character Areas Within the Red Hook Visual Study Area 5-16
Impact Producing Factors Associated with Seascape, Landscape, and Visual Impact
Assessment 5-17
Notable Visible Features of Offshore Wind Turbines 5-18
Selected Key Observation Points 5-22
Matrix for Determining Magnitude 5-26
. Summary of PAPE for Visual Effects 6-4
Aboveground Historic Properties within the PAPE 6-7
Occurrences of Aboveground Historic Properties Within the PAPEs 6-9
Impact Producing Factors for Aboveground Historic Properties 6-9
Summary of NJ Physical Effects PAPE 6-25
Summary of NY Physical Effects PAPE 6-29
Impact Producing Factors for Terrestrial Archaeological Resources 6-42
Summary of Identified “Potential Phase IB Survey Areas” within the NJ Physical Effects
PAPE for Proposed Onshore Facility Sites 6-43
Summary of Identified “Potential Phase IB Survey Areas” within the NY Physical Effects
PAPE for Proposed Onshore Facility Sites 6-44
Summary Seabed Disturbance within the Marine Physical Effects PAPE 6-49
Sea-level Depths and Approximate Shoreline Locations after the Last Glacial
Maximum 6-53

Page x



Construction and Operations Plan

Table 6.3-3. Regional Stratigraphic Ages and Interpreted Horizons within the PAPE 6-54
Table 6.3-4. Impact Producing Factors for Marine Archaeological Resources 6-58
Table 7.1-1. Population Trends 7-2
Table 7.1-2. Labor Force and EMPIOYMENT ... ssses s s ssssssse s s st ssss s ssssssssesns 7-4
Table 7.1-3. Gross Domestic Product (GDP) 7-5
Table 7.1-4. Income Trends 7-5
Table 7.1-5. Employment Industry Sectors 7-7
Table 7.1-6. Ocean-Related Economy and Employment 7-9
Table 7.1-7. Housing Availability Characteristics 7-11
Table 7.1-8. Vacant Housing Characteristics 7-12
Table 7.1-9. Housing Affordability Characteristics 7-14
Table 7.1-10. Impact Producing Factors 7-16
Table 7.1-11. Anticipated Project Schedule 7-18
Table 7.1-12. Total Direct Employment FTEs in New Jersey — Development and Construction Phase.......7-21
Table 7.1-13. Total Direct Employment FTEs in New Jersey — Operations Phase..........ccooomenmeenneennreennenenns 7-23
Table 7.1-14. Total Direct Employment FTEs in New Jersey -Decommissioning Phase..........coccouvenmrunneuene. 7-24
Table 7.1-15. Total Indirect Employment FTEs — Development and Construction Phase.........cccccoovcvnrunnruene. 7-25
Table 7.1-16. Total Indirect Employment FTEs — Decommissioning Phase 7-26
Table 7.1-17. Total Induced Employment FTEs — Development and Construction Phase.........ccccoevevernrrennee. 7-26
Table 7.1-18. Total Induced Employment FTEs — Operations Phase 7-27
Table 7.1-19. Total Induced Employment FTEs — Decommissioning Phase 7-27
Table 7.1-20. Cross-Industry Occupation Direct Effects 7-28
Table 7.1-21. Cross-Industry Occupation Direct Effects — Education Requirements 7-29
Table 7.1-22. Economic Impact Measures: Direct Value Added & Labor Income ($ Million).........cccoeovevuene... 7-29
Table 7.1-23. Economic Impact Measures: Indirect Value Added & Labor Income ($ Million)...................... 7-30
Table 7.1-24. Economic Impact Measures: Induced Value Added & Labor Income ($ Million).................... 7-30
Table 7.1-25. Use of Ports During Construction of the Project 7-31
Table 7.2-1. Project Region, Environmental Justice (EJ Areas & Disadvantaged Communities

(DACs) 7-61
Table 7.2-2. Environmental Justice Impact Producing Factors 7-62
Table 7.3-1. New Jersey Recreational Fishing Tournaments, 2021 7-82
Table 7.3-2. Impact Producing Factors for Recreation and Tourism 7-83
Table 7.4-1. Primary New Jersey Commercial Species, 2016-2020 7-95
Table 7.4-2. Commercial Landings at New Jersey Ports1 7-96
Table 7.4-3. Primary Data Sources for Assessment of Commercial Fishing Activity in the Offshore

Project Area 7-102
Table 7.4-4. Landed Value and Weight from the Lease Area, by State (2017-2021)" 7-122
Table 7.4-5. Landed Value and Weight from the Monmouth ECC, by State (2016-2020)"........cccoourvvvvvveene. 7-122
Table 7.4-6. Landed Value and Weight from the Asbury Branch of the Northern ECC, by State

(2016-2020)" 7-123
Table 7.4-7. Landed Value and Weight from the Northern ECC, by State (2016-2020)"........cccooovvcrmerrrrenne. 7-123

ATLANTIC SHORES | Table of Contents Page xi



Construction and Operations Plan

Table 7.4-8. Landed Value and Weight from the Lease Area, by Port (2017-2021)’ 7-124
Table 7.4-9. Landed Value and Weight from the Monmouth ECC, by Port (2016-2020)".........cccooumrrrvvvuennn. 7-125
Table 7.4-10. Landed Value and Weight from the Asbury Branch of the Northern ECC, by Port

(2016-2020)" 7-125
Table 7.4-11. Landed Value and Weight from the Northern ECC, by Port (2016-2020)"..........cccooumrrrvrrveene. 7-126
Table 7.4-12. Landed Value and Weight from the Lease Area, by Species (2017-2021)"..........ccooummrrrrrrvennn. 7-127
Table 7.4-13. Landed Value and Weight from the Monmouth ECC, by Species (2016-2020)".................... 7-128
Table 7.4-14. Landed Value and Weight from the Asbury Branch of the Northern ECC, by Species

(2016-2020)" 7-130
Table 7.4-15. Landed Value and Weight from the Northern ECC, by Species (2016-2020)" ........ccco......ece... 7-132
Table 7.4-16. Landed Value and Weight from the Lease Area, by Gear Type (2017-2021)".......ccmrrvvrvvuene. 7-134
Table 7.4-17. Landed Value and Weight from the Monmouth ECC, by Gear Type (2016-2020)" .............. 7-134
Table 7.4-18. Landed Value and Weight from the Asbury Branch of the Northern ECC, by Gear

Type (2016-2020)" 7-135
Table 7.4-19. Landed Value and Weight from the Northern ECC, by Gear Type (2016-2020)"................... 7-135
Table 7.4-20. Impact Producing Factors for Commercial Fisheries and For-Hire Recreational

IS ettt bR Rt 7-141
Table 7.5-1 Ports that May be Used During Project Construction 7-162
Table 7.5-2. Impact Producing Factors for Land Use and Coastal Infrastructure 7-163
Table 7.6-1. Vessel Types within the Lease Area Based on 2016-2021 AIS Data 7-172
Table 7.6-2. Impact Producing Factors for Navigation and Vessel Traffic 7-184
Table 7.7-1. Military Facilities in Proximity to the Project 7-200
Table 7.7-2. Impact Producing Factors for Other Marine Uses 7-206
Table 7.7-3. Sand Resources within the Monmouth ECC and Northern ECC 7-211
Table 7.8-1. Airports within Proximity to the Lease Area 7-216
Table 7.8-2. Impact Producing Factors for Aviation and Radar Resources 7-221
Table 7.6-1. Impact Producing Factors for Onshore Transportation and Traffic 7-231
Table 8.1-1. Summary of Potential Onshore Substations and/or Converter Stations 8-2
Table 8.2-1. Modeled Foundation Installation Schedules for Monopile and Jacket Foundation

Approaches, Atlantic Shores Offshore Wind Project 8-8
FIGURES

Figure 1.0-1. Overview of the project 1-5
Figure 2.1-1. Seafloor Slope (Northeast Atlantic Coastal Relief Model) 2-5
Figure 2.1-2. Seafloor Surficial Sediments and Quaternary Geology 2-6
Figure 2.1-3. Mapped Sand Resource Areas and Ocean Disposal Sites in the Vicinity of the

Offshore Project Area 2-17
Figure 2.1-4. Cable Crossings 2-18
Figure 2.2-1. Currents in the Mid-Atlantic Bight, as Modified from Mid-Atlantic Regional Ocean

Assessment (MAROA 2020) 2-30
Figure 2.2-2. Annual Mean Surface Current near the Lease Area Measured by HF Radar .........cccccoevenrrennce 2-32

ATLANTIC SHORES | Table of Contents

Page xii



Figure 2.2-3.
Figure 2.2-4.
Figure 2.2-5.
Figure 2.2-6.
Figure 2.2-7.
Figure 3.1-1.
Figure 3.1-2.
Figure 3.1-3.
Figure 3.1-4.
Figure 3.1-5.
Figure 3.2-1.
Figure 3.2-2.
Figure 3.2-3.
Figure 3.2-4.

Figure 3.2-5.

Figure 4.1-1.
Figure 4.1-2.
Figure 4.2-1.
Figure 4.2-2.
Figure 4.3-1.
Figure 4.4-1.
Figure 4.5-1.
Figure 4.5-2.
Figure 4.5-3.
Figure 4.5-4.
Figure 4.5-5.
Figure 4.5-6.

Figure 4.5-7.
Figure 4.6-1.
Figure 4.6-2.
Figure 4.6-3.
Figure 4.7-1.

Figure 4.7-2.

Figure 4.7-3.

Construction and Operations Plan

Windrose from within the Lease Area for 1979-2018

2-37

2-40

Storm Tracks in the Project Area

2-42

National Flood Hazard Layer (NFHL 2020)

Sea Level Rise Trend for 1910-2020, Atlantic City, NEW JErsey ... onrrennmreersnseeeseneeens

Sea Level Rise Trend for 1932-2020, Sandy Hook, New Jersey

........ 2-45
2-46

Air Quality Affected Environment

3-4

NAAQS Attainment Status

3-6

Lease Area in Relation to Brigantine Wilderness Area

3-7
3-8

Regional Ambient Air Concentrations
Anthropogenic Air Emissions in New Jersey

3-9

Surface Water Discharge Locations and Ocean Disposal Sites

3-28

National Coastal Condition Assessment (NCCA) Water Quality Index

3-30

NJDEP Shellfish Classification and NYSDEC Shellfish Closures

3-33

Groundwater Resources Landfall and Onshore Interconnection Cable Route Options
Monmouth and Ocean County, New Jersey

3-36

Groundwater Resources Landfall and Onshore Interconnection Cable Route Options

Richmond and Kings County, NEW YOIK ... eesseesssessssessssssssesenns
Mapped Wetlands and Streams, New Jersey Onshore Interconnection Cable Route....
Mapped Wetlands and Streams, New York Onshore Interconnection Cable Route.......

NYS Significant Natural Communities

Mapped Wetlands and Streams, New York Onshore Interconnection Cable Route........

Total Predicted Long Term Average Relative Abundance for all MDAT Modeled Birds

Acoustic Bat Observations Throughout the NJDEP Study Area
NAM ERA Soft Sediment by Grain Size

NMFS CMECS Classification at Sample Sites

Proportion of NMFS CMECS Sediments in the Lease Area and Monmouth ECC.............

Average Presence of Bryozoans/Hydrozoans, Sponges, and Sand Dollars..........ccocc......

Average Abundance of Moon Snail, Hermit Crab, and Sea Star

Proportional Abundance and Proportion of Unique Taxa based on Benthic Grabs
Conducted in the Lease Area, Monmouth ECC, and Northern ECC

4-93

NEFSC and NJDEP Survey Locations

4-97

Demersal Finfish Biomass

4-139

4-140

NEFSC and NJDEP Survey Locations

Habitat Area of Particular Concern for Summer Flounder

4-153

North Atlantic Right Whale Biologically Important Area (BIA) Migration (March to
April and November to December), and Seasonal Management Areas in the Atlantic
Shores Offshore Project Region

4-214

Major Seal Haul-Outs and Pupping Locations Near the Lease Area and Export Cable
Corridors

4-230

MGEL (2022) Grid Cells to Calculate Marine Mammal Densities near the Offshore
Project Area

4-232

ATLANTIC SHORES | Table of Contents

Page xiii



Figure 4.8-1.

Figure 5.1-1.
Figure 5.1-2.
Figure 5.2-1.

Figure 6.1-1.
Figure 6.2-1.
Figure 6.2-2.
Figure 6.3-1.
Figure 7.2-1.
Figure 7.2-2.
Figure 7.3-1.

Figure 7.3-2.

Figure 7.4-1.
Figure 7.4-2.
Figure 7.4-3.

Figure 7.4-4.

Figure 7.4-5.
Figure 7.4-6.
Figure 7.4-7.
Figure 7.4-8.
Figure 7.4-9.

Construction and Operations Plan

Potential Coffer Dam Locations for the Atlantic Shores North Project Near Shore in
New Jersey and New York State

4-273

Atlantic Shores Offshore Wind Visual Study Area

5-3

Atlantic Shores Offshore Wind Zone of Visual Influence

5-4

Atlantic Shores Offshore Wind Project Key Observation Points Selected for Visual
Simulation

5-21

Offshore Facilities Visual Effects PAPE

6-8

NJ Physical Effects PAPE

6-21

6-26

NY Physical Effects PAPE
Marine Physical Effects PAPE

6-48

Environmental Justice

7-37

Draft Disadvantaged Communities

7-49

Onshore Project Area - Recreation and Tourism Opportunities, Monmouth and
Ocean Counties, New Jersey

7-76

Onshore Study Area - Recreation and Tourism Opportunities, Richmond and Kings

COUNTIES, INEW YOTK ... e s e s s s ees s ees e eesaeees e eesasessseesan

AIS Fishing Vessel Tracks Transiting through the Lease Area (Greater Than 4 Knots)..

Dredge Activity, Vessel Trip Report Data, 2006-2010 and 2011-2015

Bottom Trawl Activity (Vessels Less Than 65 ft.), Vessel Trip Report Data, 2006-2010
and 2011-2015

7-106

Bottom Trawl Activity (Vessels Greater Than 65 ft.), Vessel Trip Report Data, 2006-
2010 and 2011-2015

7-107

Gillnet Activity, Vessel Trip Report Data, 2006-2010 and 2011-2015

7-108

Longline Activity, Vessel Trip Report Data, 2006-2010 and 2011-2015

7-109

Pots and Traps Activity, Vessel Trip Report Data, 2006-2010 and 2011-2015.................
Surf Clam Commercial Fishing Density, Vessel Monitoring System Data, 2015-2019..

Ocean Quahog Commercial Fishing Density, Vessel Monitoring System Data, 2015-
2019

........ 7-110
........ 7-113

7-114

Figure 7.4-10. Northeast Multispecies Commercial Fishing Density , Vessel Monitoring System

Data, 2015-2019

7-115

Figure 7.4-11. Monkfish Commercial Fishing Density, Vessel Monitoring System Data, 2015-2019

Figure 7.4-12. Scallop Commercial Fishing Density, Vessel Monitoring System Data, 2015-2019.....

Figure 7.4-13. Mackerel, Squid, and Butterfish Commercial Fishing Density, Vessel Monitoring

Figure 7.4-14. Herring Commercial Fishing Density, Vessel Monitoring System Data, 2015-2019....
Figure 7.4-15. Declared our of Fishery Density, Vessel Monitoring System Data, 2015-2019.............
Figure 7.4-16. Prime Fishing Grounds within the Offshore Project Area
Figure 7.4-17. Density of Commercial Vessels Fishing within the Lease Area 2008-2019.........ccccoueceen.
Figure 7.4-18. Density of Commercial Fishing Vessels Transiting the Lease Area 2008-2019..............
Figure 7.4-19. Travel Directions for Commercial Fishing Vessels within the Lease Area.........ccccoouuueu...
Figure 7.4-20. Recommended Corridor Width

System Data, 2015-2019

........ 7-116
........ 7-117

7-118

........ 7-119
........ 7-120
7-139

........ 7-148
........ 7-149
........ 7-150
7-151

ATLANTIC SHORES | Table of Contents

Page xiv



Figure 7.5-1.
Figure 7.5-2.

Figure 7.6-1.
Figure 7.6-2.
Figure 7.6-3.
Figure 7.6-4.
Figure 7.6-5.
Figure 7.6-6.
Figure 7.6-7.

Figure 7.6-8.

Figure 7.6-9.

Figure 7.6-12. Project Layout
Figure 7.6-13. OSS Locations

Figure 7.7-1.
Figure 7.7-2.
Figure 7.7-3.
Figure 7.6-1.

Figure 7.6-2.

Figure 9.3-1.
Figure 9.3-2.
Figure 9.3-3.
Figure 9.3-4.

Construction and Operations Plan

Land Use / Land Cover Landfall and Onshore Interconnection Cable Route Options

Monmouth and Ocean County NJ 7-157
Land Use / Land Cover Landfall and Onshore Interconnection Cable Route Options
Richmond and Kings County, NY 7-159
Existing Aids to Navigation 7-170
Potential Met Tower and Metocean Buoy Locations 7-171
AIS Vessel Traffic Density for All Vessels in the AIS Coverage Area 7-175
AIS Vessel Traffic Density for Cargo Vessels in the AIS Coverage Area 7-176
AIS Vessel Traffic Density for Tug Tows 7-177
AIS Vessel Traffic Density for Recreational Vessels 7-178
AIS Vessel Traffic Density for Transiting Fishing Vessels (Greater Than 4 Knots)
Through the AIS Coverage Area 7-179
AIS Vessel Traffic Density for Fishing Vessels (Less Than 4 Knots) in the AIS Coverage
Area 7-180
Track Density for Vessels Crossing the Monmouth ECC......o.coreonreenneeenneseeseeeeseeeeseseeee 7-181
Figure 7.6-10. Track Density for Vessels Crossing the Northern ECC........cooooreeonmeeennneeennneeenseseesssessssseeee 7-182
Figure 7.6-11. Existing and Proposed Transit ROULES.........coc.oevrerenereneeeneeerseetses s essse s s s ssssssenns 7-183
7-190
7-191
Military Activities in the Vicinity of the Offshore and Onshore Project Areas..........cccocoue. 7-199
Other Marine Uses in the Vicinity of the Offshore Project Area 7-203
Designated Sand Resource Areas 7-204
Landfall Site and Onshore Interconnection Cable Route Options, Monmouth and
Ocean County NJ 7-226
Landfall Site and Onshore Interconnection Cable Route Options, Richmond and
Kings County NJ 7-229
EMF Results for 230 kV HVAC Export Cables at the Landfall Sites 9-14
EMF Results for 230 kV HVAC Onshore Interconnection Cables 9-15
EMF Results for 320 kV HVDC Onshore Interconnection Cables 9-16
EMF Results for 525 kV HVDC Onshore Interconnection Cables 9-17
EMF Results for 275 kV HVAC and 525 kV HVDC Onshore Interconnection Cables............... 9-18

Figure 9.3-5.

ATLANTIC SHORES | Table of Contents

Page xv



Construction and Operations Plan

LIST OF APPENDICES

VOLUME | - Project Information

Appendix |-A Engagement with Agencies, Tribes, Municipalities, and Other Stakeholders

Appendix |-B Coastal Zone Management Act (CZMA) Consistency Statement

Appendix I-C Draft Oil Spill Response Plan (OSRP)

Appendix I-D  Oil Spill Modeling Study

Appendix I-E Draft HSSE Safety Management System

Appendix |-F Certified Verification Agent Nomination*

VOLUME Il — Affected Environment

Appendix lI-A Geology, Hazard, and G&G Reports

Appendix lI-Ala
Appendix II-A1b
Appendix II-Alc
Appendix lI-A1d

Appendix lI-Ale

Appendix II-A1f

Appendix lI-A2a

Appendix II-A2b

Appendix II-A2c

Appendix lI-A2d

Appendix II-A2e

Appendix II-A2f

Marine Site Investigation Report (MSIR) Volume 1 Lease Area OCS-A
0549 - Confidential

Marine Site Investigation Report (MSIR) Volume 2 Northern Export
Cable Corridor (ECC) Trunk - Confidential

Marine Site Investigation Report (MSIR) Volume 3 Northern Export
Cable Corridor (ECC) New York Landfall Approaches - Confidential
Marine Site Investigation Report (MSIR) Volume 4_Northern Export
Cable Corridor (ECC) New Jersey Landfall Approach - Confidential
Marine Site Investigation Report (MSIR) Volume 5_North Monmouth
Export Cable Corridor (ECC) New Jersey Landfall Approach -
Confidential

Marine Site Investigation Report (MSIR) Volume 6_South Monmouth
Export Cable Corridor (ECC) New Jersey Landfall Approach -
Confidential

Lease Area OCS-A 0549 Factual Geophysical Report - Confidential
Northern Export Cable Corridor (ECC) Trunk Factual Geophysical Report
- Confidential

Northern Export Cable Corridor (ECC) New York Landfall Approaches
Factual Geophysical Report - Confidential

Northern Export Cable Corridor (ECC) New Jersey Landfall Approach
Factual Geophysical Report - Confidential

North Monmouth Export Cable Corridor (ECC) Factual Geophysical
Report - Confidential

South Monmouth Export Cable Corridor (ECC) Factual Geophysical
Report - Confidential

ATLANTIC SHORES | Table of Contents Page xvi



Appendix lI-A3a

Appendix II-A3b

Appendix II-A3c
Appendix 11-A3d

Appendix II-A3e

Appendix [I-A3f

Appendix lI-A3g

Appendix lI-A3h

Appendix II-A3i
Appendix II-A4
Appendix II-A5
Appendix II-A6

Appendix lI-A7a

Appendix II-A7b

Construction and Operations Plan

Measured and Derived Geotechnical Parameters and Final Results: Lease
Area OCS-A 0549 Soil Boring Locations/Deep CPTs - Confidential
Appendix 1I-A3b_Measured and Derived Geotechnical Parameters and
Final Results Northern ECC Vibracore and CPT Locations Trunkline -
Confidential

Measured and Derived Geotechnical Parameters and Final Results New
York Landfall and ECC Vibracore Locations 2022 - Confidential
Measured and Derived Geotechnical Parameters and Final Results New
Jersey Landfall and ECC Vibracore Locations 2022 - Confidential
Measured and Derived Geotechnical Parameters and Final Results:
Monmouth ECC, Atlantic ECC, and WTA Vibracore and CPT Locations
(2021) - Confidential

Measured and Derived Geotechnical Parameters and Final Results: Lease
Area OCS-A 0499 Soil Boring Locations (2021) — Confidential
Measured and Derived Geotechnical Parameters and Final Results:
ASOW - Lease Area OCS-A 0499 Vibracore Locations (2020) -
Confidential

Measured and Derived Geotechnical Parameters and Final Results:
ASOW Lease Area Soil Boring Locations (2020) - Confidential
Measured and Derived Geotechnical Parameters and Final Results:
Monmouth Export Cable Corridor Vibracore Locations (2020) -
Confidential

Cable Burial Risk Assessment (CBRA) Report Lease Area OCS-A 0549 and
Monmouth ECC - Confidential

Munitions and Explosives of Concern (MEC) Hazard Assessment (2021)
- Confidential Munitions and Explosives of Concern (MEC) Risk
Assessment (2023) - Confidential

Munitions and Explosives of Concern (MEC) Risk Assessment (2023) -
Confidential

Natural Resources Conservation Service (NRCS) Mapped Soil Reports —
New Jersey

Natural Resources Conservation Service (NRCS) Mapped Soil Reports —
New York

Appendix II-B Metocean Reports

Appendix II-B1
Appendix I1-B2

Metocean Analysis Report - Confidential
Metocean Design Basis - Confidential

Appendix II-C  Air Emissions Calculation Methodology

Appendix II-D  Wetlands and Waters Reports

Appendix II-D1
Appendix II-D2

Wetland and Streams Desktop Report — New Jersey
Wetland and Streams Desktop Report — New York

ATLANTIC SHORES | Table of Contents Page xvii



Construction and Operations Plan

Appendix II-E Coastal and Terrestrial Habitat and Fauna Reports
Appendix II-E1 Habitat Suitability Assessment Desktop Report — New Jersey
Appendix II-E2 Habitat Suitability Assessment Desktop Report — New York

Appendix lI-F Avian and Bat Reports

Appendix II_F1 Avian and Bat Survey Plan - Confidential
Appendix II_F2 Avian Appendix

Appendix II_F3 Red Knot Satellite Telemetry Study
Appendix II_F4 Bat Survey Report

Appendix II-G  Benthic Reports
Appendix II-G1 2022 Benthic Assessment Report

Appendix II-H  Benthic Habitat Monitoring Plan

Appendix Il-1 Electric and Magnetic Fields (EMF) Study Report

Appendix II-J Essential Fish Habitat Assessment and Sediment Dispersion Reports
Appendix I1-J1 Essential Fish Habitat Technical Report
Appendix Il-J2 Sediment Dispersion Modeling Report

Appendix II-K  Fisheries Monitoring Plan

Appendix lI-L Acoustic and Exposure Modeling Report

Appendix [I-M  Visual Impact Assessment Reports
Appendix [I-M1 Seascape, Landscape, and Visual Impact Assessment (SLVIA)

Appendix [I-M2 Aircraft Detection Lighting System (ADLS) Efficacy Analysis

Appendix [I-N  Onshore Historic Resource Effects (HREA) Reports

Appendix II-N1 Historic Resources Effects Assessment — Onshore Interconnection
Facilities
Appendix II-N2 Avoidance, Minimization, and Mitigation (AMM) Plan — Confidential

Appendix II-O  Offshore Historic Resources Visual Effects Assessment (HRVEA)

Appendix II-P Phase IA Terrestrial Archaeology Surveys

Appendix I1-P1 Phase 1A Terrestrial Archaeological Resources Assessment - Onshore
Interconnection Facilities — New Jersey - Confidential
Appendix I1-P1 Phase 1A Terrestrial Archaeological Resources Assessment - Onshore

Interconnection Facilities — New Jersey — Redacted

ATLANTIC SHORES | Table of Contents Page xviii



Appendix I1-P1
Appendix I1-P2
Appendix II-P2
Appendix I1-P2

Construction and Operations Plan

Terrestrial Archaeological Resources Assessment — New Jersey — Public
Summary

Phase 1A Terrestrial Archaeological Resources Assessment - Onshore
Interconnection Facilities — New York — Confidential

Phase 1A Terrestrial Archaeological Resources Assessment - Onshore
Interconnection Facilities — New York — Redacted

Terrestrial Archaeological Resources Assessment — New York — Public
Summary

Appendix II-Q  Marine Archaeological Resource Assessment (MARA) - Confidential
Appendix II-Q  Marine Archaeological Resource Assessment (MARA) — Public Summary

Appendix [I-R  Definitions - Environmental Justice and Disadvantaged Communities

Appendix II-S  Fisheries Communication Plan

Appendix II-T  Navigation Safety Risk Assessment

Appendix II-U  Aviation and Radar Reports

Appendix II-U1
Appendix ll1-U2
Appendix II-U3
Appendix [I_U4

Obstruction Evaluation & Airspace Analysis (OE/AA)

Navigational and Radar Screening Study

Traffic Flow Analysis Report

Search and Rescue Risk (SAR) Assessment Workshop Summary Report

Appendix II-V Onshore Noise Report

Appendix II-W  Hydraulic Zone of Influence (HZI) and Offshore Substation Effluent Modeling Report

Appendix II-X  Intensive-Level Architectural Survey Report

Acronyms and Abbreviations

ATLANTIC SHORES | Table of Contents Page xix



°C

°F

pPa
ADLS
AMS
AQRV
BGEPA

BMP
BOEM

BSEE

CBRA
CER
CLCPA

CMECS

Cco
CO;_e
COP
cTv
dB
DHS

DIN
DIP
DMA
DO
DoD
DPS
ECC
ECC
ECL
EEZ
EFH
EMF
ENSP

EPA

ESA
FAA
FIR

ft

ft3
G&G
GBS

Celsius

Fahrenheit

micropascal

Aircraft Detection Lighting System
Accelerator Mass Spectrometer
air quality related value

Bald and Golden Eagle Protection
Act

best management practice
Bureau of Ocean Energy
Management

Bureau of Safety and
Environmental Enforcement
Cable Burial Risk Assessment
Certified Emission Reduction
Climate Leadership and
Community Protection Act
Coastal and Marine Ecological
Classifications Standards
carbon monoxide

carbon dioxide equivalents
Construction and Operations Plan
crew transfer vessel

decibel(s)

Department of Homeland
Security

dissolved inorganic nitrogen
dissolved inorganic phosphorus
Dynamic Management Area
dissolved oxygen

Department of Defense

distinct population segments
Export Cable Corridor

export cable corridor
Environmental Conservation Law
Exclusive Economic Zone
Essential Fish Habitat
electromagnetic fields
Endangered and Non-Game
Species Program

U.S. Environmental Protection
Agency

Endangered Species Act
Federal Aviation Administration
Fabrication and Installation
Report

foot/feet

cubic foot/feet

geophysical and geotechnical
gravity-based structure

ATLANTIC SHORES | Table of Contents

GHG
GWP
GWRA
HAPC
HDD
HF
HRG
HVAC
HVDC
IPF
IWC

kHz
km
km?
KOP
kv
kya
LCA
Lease
Area
LGA

m/s

MBTA

mph
MW
mya
NJ.A.C.
NAAQS

NARW
NAS
NEFSC
NESHAPs
NJDEP
NJPDES
NJWP

nm

NMFS
NO;

Construction and Operations Plan

greenhouse gas

Global Warming Potential
Global Warming Response Act
habitat areas of particular concern
horizontal directional drilling
high frequency

high-resolution geophysical
high voltage alternating current
high voltage direct current
impact-producing factor
International Whaling
Commission

kilohertz

kilometer(s)

square kilometer(s)

key observation point
kilovolt(s)

thousand years ago

Landscape character area

Lease Area OCS-A 0549

Last Glacial Maximum

meter(s)

meters per second

cubic meter(s)

Migratory Bird Treaty Act
milligauss

mile(s)

square mile(s)

miles per hour

megawatt

million years ago

New Jersey Administrative Code
National Ambient Air Quality
Standards

North Atlantic right whales
noise abatement systems
Northeast Fisheries Science
Center

National Emissions Standards for
Hazardous Air Pollutants

New Jersey Department of
Environmental Protection

New Jersey Pollutant Discharge
Elimination System

New Jersey Wind Port

nautical mile(s)

National Marine Fisheries Service
nitrogen dioxide

Page xx



NOAA National Oceanic and

Atmospheric Administration

NSPS New Source Performance
Standards

NSR New Source Review

NSSP National Shellfish Sanitation
Program

NYCDCP  New York City Department of City
Planning

NYS New York State

NYSDEC  New York State Department of
Environmental Conservation
NYSDOS  New York State Department of

State
NYSDPS  NYS Department of Public Service
o&am operations and maintenance
O3 ozone
OCA Ocean character area
OcCs Outer Continental Shelf
OE/AA Obstruction Evaluation/Airspace
Analysis
OSAP Ocean Stock Assessment Program
OSRP Oil Spill Response Plan
0SS offshore substation
PAPE Potential area of potential effects
Pb lead
PDE Project Design Envelope
PMio particulate matter with a diameter

smaller than 10 microns

ATLANTIC SHORES | Table of Contents

PMzs

ppm
PSD

PTE
RFC
ROV
ROW
RSZ
SCA
SEL
SO,
SOTA
SOV
SPDES

SWPPP

UAV
USACE
USCG
USFWS

VMS
VTR
WTG

Construction and Operations Plan

particulate matter with a diameter
smaller than 2.5 microns

parts per million

Prevention of Significant
Deterioration

Potential to Emit

Reliability First Corporation
remotely operated vehicle
right-of-way

rotor swept zone

Seascape character area
sound exposure level

sulfur dioxide

State of the Art

service operation vessel

State Pollutant Discharge
Elimination System
Stormwater Pollution Prevention
Plan

unmanned aerial vehicle

U.S. Army Corps of Engineers
U.S. Coast Guard

United States Fish and Wildlife
Service

vessel monitoring system
vessel trip report

wind turbine generator

Page xxi



Construction and Operations Plan

1.0 Introduction

Atlantic Shores Offshore Wind, LLC (Atlantic Shores) is a 50/50 joint venture between EDF-RE Offshore
Development, LLC (an indirect wholly owned subsidiary of EDF Renewables, Inc. [EDF Renewables]) and
Shell New Energies US, LLC (Shell). Atlantic Shores is submitting this Construction and Operations Plan
(COP) to the Bureau of Ocean Energy Management (BOEM) for the development of an offshore wind
energy generation project (Project) within Lease Area OCS-A 0549 (the Lease Area or Atlantic Shores
North).

The purpose of the Project is to develop an offshore wind energy generation facility in the Lease Area
to provide clean, renewable energy to the northeastern United States by the mid-to-late 2020s. The
Project will help the United States, New Jersey and/or New York achieve their renewable energy goals,
diversify electricity supply, increase electricity reliability, and reduce greenhouse gas emissions. The
Project will also provide numerous environmental, health, community, and economic benefits including
the creation of substantial new employment opportunities. This COP is organized into two volumes:

e Volume | provides detailed descriptions of the offshore and onshore facilities for the Project
and how Atlantic Shores plans to construct, operate, and decommission those facilities.

e Volume Il provides a comprehensive assessment of the Project’s potential impact-producing
factors (IPFs) to physical, biological, visual, cultural, and socioeconomic resources and
describes the numerous environmental protection measures (EPMs) that Atlantic Shores will
employ to avoid, minimize, and mitigate those potential effects. Volume Il also characterizes
the environmental setting.

The resources discussed in Volume Il were identified through consultation and coordination with
Federal and State agencies and tribes; desktop assessments; site-specific field studies; and stakeholder
outreach. Atlantic Shores is in the process of executing seasonally driven site-specific field and
constructability surveys (e.g., benthic studies, wetland delineation, and habitat characterization). These
survey activities are being executed based on applicable Federal and State guidance as well as agency
consultations and lessons learned from Atlantic Shores ongoing development efforts and jurisdictional
agency engagements regarding the two projects currently under review within Lease Area OCS-A 0499.

The site characterization and assessment is structured in accordance with 30 CFR Parts 585.626(a) and
(b) and the BOEM guidelines on the information requirements for a COP for OCS renewable energy
activities on a commercial lease (BOEM 2020). The approach also considers the additional detailed
information and certifications, as specified under 30 CFR Part 585.627, which support BOEM's
compliance with National Environmental Policy Act regulations as well as other applicable laws and
regulations, including, but not limited to, the Endangered Species Act, Clean Air Act, and the Marine
Mammal Protection Act. The information in Volume Il also supports ongoing agency consultations and
serves as the foundation and input for any Federal and State permits Atlantic Shores will be required
to file.
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Volume Il is organized by resource area as follows:

e Environmental Setting

e Geology

e Physical Oceanography and Meteorology

e Physical Resources

e Air Quality

e Water Quality

¢ Biological Resources

e Wetlands and Waterbodies

e Coastal and Terrestrial Habitat and Fauna

e Birds

e Bats

e Benthic Resources

¢ Finfish, Invertebrates, and Essential Fish Habitat
e Marine Mammals

e Sea Turtles

e Visual Resources

e Cultural Resources

e Aboveground Historic Properties

e Terrestrial Archaeological Resources

e Marine Archaeological Resources

e Socioeconomic Resources

e Demographics, Employment, and Economics
e Environmental Justice

e Recreation and Tourism

¢ Commercial Fisheries and For-Hire Recreational Fishing
e Land Use and Coastal Infrastructure

¢ Navigation and Vessel Traffic

e Other Marine Uses and Military Activities

¢ Aviation and Radar

e Onshore Transportation and Traffic
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¢ In-Air Noise and Hydroacoustics

e Public Health and Safety

Within Volume I, the Atlantic Shores Project Area (Project Area) refers to the footprint of all offshore
and onshore facilities, including areas affected by construction, operations, and maintenance (O&M),
and decommissioning. A detailed description of the Project is provided in Volume | Project Information.
Figure 1.0-1 provides an overview of the Project. As applicable, the Project Area is defined in each
resource section as the Offshore Project Area or Onshore Project Area as follows:

e Offshore Project Area — The Offshore Project Area includes the Federal and State waters and
underlying seabed associated with the Lease Area and the Monmouth Export Cable Corridor
(ECC) and the Northern ECC. Offshore Project components include up to 157 wind turbine
generators (WTGs), up to 8 offshore substations (OSSs), and up to one permanent
meteorological (met) tower. Energy from the OSSs will be delivered to the landfall sites in New
Jersey and/or New York via 230 kV to 275 kV high voltage alternating current (HVAC) and/or
320 (kilovolt) kV to 525 kV high voltage direct current (HVDC) export cables. Energy delivery
to New Jersey would be made via HVAC and/or HVDC export cables, while delivery to New
York would be made via HVDC export cables only. These offshore facilities are described in
detail in Sections 4.1 through 4.6 of Volume I.

e Onshore Project Area — The Onshore Project Area includes the area associated with onshore
infrastructure from the landfall sites to the points of interconnection (POls). Potential POIs have
been identified in both New Jersey and New York. These POls are existing electric transmission
substations with direct connectivity into the electric grid. The POIs currently under
consideration are the Larrabee and Atlantic Substations in Monmouth County, New Jersey and
the Fresh Kills, Goethals and Gowanus substations in Richmond and Kings Counties,
respectively, in New York. Atlantic Shores has identified potential landfall sites in southern
Monmouth County, New Jersey; in the vicinity of Asbury in northern Monmouth County, New
Jersey; on southwest Staten Island, New York; on northeast Staten Island and in Brooklyn, New
York to enable access to these POls. These onshore facilities are described in detail in Sections
4.7 through 4.9 of Volume I.

The environmental setting for each resource (titled the "affected environment” in each section) is
described based on available scientific literature, site-specific environmental survey data, ongoing
Federal and State agency consultations, and public outreach. Results of these site surveys and
assessments have been included as supporting technical appendices to this COP.

Atlantic Shores is requesting review and authorization of the Project using a Project Design Envelope
(PDE) approach as outlined in BOEM's 2018 draft PDE guidance. According to BOEM (2018), “A PDE
approach is a permitting approach that allows a project proponent the option to submit a reasonable
range of design parameters within its permit application, allows a permitting agency to then analyze
the maximum impacts that could occur from the range of design parameters, and may result in the
approval of a project that is constructed within that range.” The PDE approach allows Atlantic Shores
design flexibility and an ability to respond to advancements in industry technologies and techniques.
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Impacts include both beneficial and detrimental effects that result from the interaction between a
resource and an IPF. BOEM (2018) states, "IPFs identify the cause-and-effect relationships between
actions (e.g., a wind energy project) and relevant physical, biological, economic, or cultural resources.
They define the particular ways in which an action or activity affects a given resource. It is common
that multiple IPFs affect the same resource.”

In order to avoid, minimize, and/or mitigate the effects of IPFs on physical, biological, visual, cultural,
and socioeconomic resources, each resource section also includes EPMs. EPMs are made up of studies,
assessments, design elements, best management practices, and potential mitigations. Some EPMs
have already been completed (i.e., project design considerations), while others will occur during and
after construction. Similarly, some IPFs have been avoided and/or minimized due to factors such as
Project siting decisions and execution strategies. A summary of the proposed EPMs is provided at the
end of each section.

The IPFs and the associated EPMs were developed based on the PDE and could be refined as the
Project evolves through ongoing consultation, stakeholder outreach, and final engineering design.
Atlantic Shores will continue to work with the appropriate agencies and stakeholders to identify
practical EPMs that meet regulatory requirements and best industry standards. Final EPMs will be
provided for review and approval prior to construction as part of Atlantic Shores' Facility Design Report
and Fabrication and Installation Report as appropriate in accordance with 30 CFR Parts 585.701 and
702.
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2.0 Environmental Setting

This section provides a detailed description of the general environmental setting including geologic,
meteorologic, and physical oceanic conditions within the Project Area.

2.1  Geology

This section provides an overview of the regional geologic setting and geologic conditions in the
Onshore and Offshore Project Area, associated impact producing factors (IPFs), and measures to avoid,
minimize, or mitigate potential effects during construction, operations and maintenance (O&M), and
decommissioning. Geologic conditions in the Onshore and Offshore Project Area, including potential
natural and anthropogenic (human-made) hazards, guide and inform the design, siting, and
engineering of the Project. Key geologic datasets are gathered during multi-season geophysical and
geotechnical (G&G) survey programs. Results of these investigations are utilized to ensure all aspects
of the Project are compatible with site-specific geologic conditions.

In 2019, Atlantic Shores acquired a reconnaissance geophysical survey across the combined Lease
Areas OCS-A 0499 and OCS-A 0549 to initially characterize the seabed, the shallow subsurface, and
geohazards within the Offshore Project Area (Terrasond 2020).

This survey has since been superseded by additional geophysical and geotechnical (G&G) survey
campaigns conducted in 2020, 2021 and 2022 that included the Lease Area, Monmouth export cable
corridor (ECC), and the Northern ECC. The results of these additional survey activities have been
incorporated into a series of reports and are included as Appendices II-Ala-A1f, Appendices II-A2a-
A2f, and Appendices 1I-A3a-A3i. Together, the results of these studies document the geologic
conditions within the Offshore Project Area.

2.1.1 Affected Environment

The affected environment includes the existing geology within the Project Region and within the
Offshore and Onshore Project Areas including Monmouth County in New Jersey and Richmond and
Kings Counties in New York. The geologic information in this section is based on published data as
cited herein as well as site-specific offshore and onshore surveys and reports previously conducted for
the COP associated with Lease Area OCS-A 0499 and the associated Monmouth ECC (Appendix II-A1
through II-A6) including:

¢ Marine Site Investigation Reports (MSIRs) (Appendix 1I-A1 (lI-A1a-A1f): These
reports together provide the Marine Site Investigation Reports for the Project Lease
Area and ECCs.

e Factual Geophysical Reports (Lease Area 0549, Monmouth ECC and Northern
ECC) (Appendix lI-A2 (A2a-A2f)) These reports provide factual geophysical reports
for both the Lease Area OCS-A 0549, Monmouth, and the Northern ECCs.
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¢ Measured and Derived Geotechnical Parameters and Final Results (Appendix II-
A3 (3a-A3i)) These reports provide the parameters and final results of the factual
geotechnical reports for the Lease Area OCS-A 0549, Monmouth, and the Northern
ECCs, as well as previously provided reports for Lease Area OCS-A 0499.

¢ Cable Burial Risk Assessment (CBRA) Report for the Lease Area OCS-A 0549 and
Monmouth ECC (Appendix II-A4): This assessment provides the initial cable burial
risk assessment for the Lease Area OCS-A 0549 and Monmouth ECC. The CBRAs for
the Northern ECCs will be provided at a later date.

¢ Atlantic Shores Offshore Wind Munitions and Explosives of Concern (MEC)
Hazard Assessment (2023) (Appendix lI-A5): This assessment identifies and assesses
MEC that would present potential shallow anthropogenic hazards in and near the Lease
Area. The assessment included the potential categories of MEC hazards and the
likelihood of encounter.

¢ Atlantic Shores Offshore Wind Munitions and Explosives of Concern (MEC) Risk
Assessment (2023) (Appendix II-A6): This assessment evaluated the risk that any
identified MEC pose to the Project structures and activities and recommended
measures to reduce MEC risk.

e Natural Resources Conservation Service (NRCS) Mapped Soils Report New Jersey
(2022) (Appendix 11-A7a) and New York (2022) (Appendix 11-A7b): This report provides
the soil data derived from the NRCS database for the New Jersey and New York landfall
sites, onshore interconnection routes, and POls.

Information from existing G&G technical reports (NYSERDA 2019) as well as G&G technical reports
submitted as appendices in the COP for Lease Area OCS-A 0499 (Atlantic Shores 2021) were also
incorporated into this document.

2.11.1 Regional Geology Setting

The Lease Area is located approximately 8.4 miles (mi) (13.5 km) east of the New Jersey coast and
approximately 60 mi (96.6 km) from the New York State (NYS) coast, on the submerged shallow portion
of the Outer Continental Shelf (OCS) of the Western Atlantic continental margin. The continental shelf
extends eastward from the New Jersey coast for about 87 mi (140 km) to the continental slope break
(see Appendix II-A1). The offshore setting is known as the Mid-Atlantic Bight (also the New York Bight),
due to its position within the open arc of the New Jersey-New York coastline.

The Lease Area is located along the Western Atlantic continental margin, which is known as a passive
margin, as there is no nearby active tectonic plate boundary. Passive continental margins are
considered zones of lower seismicity than active plate boundaries, such as along the California and
southern Alaska coasts (USGS 2021a).
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The geology of the region surrounding the Lease Area is comprised of a thick wedge of coastal plain
sediments interbedded with marine sediments. The deepest sediments underlying the Lease Area
region may date to the late Mesozoic Era (older than approximately 66 million years ago [mya]) (USGS
2021b). During the more recent Pleistocene Epoch (approximately 1.8 mya to 12 thousand years ago
[kya]) to the Holocene Epoch (approximately 12 kya to the present), the Atlantic continental margin
experienced multiple global glaciations, resulting in a series of sea level fluctuations caused by the
southerly advance and northerly retreat of glacial ice. While past glacial maximums are not believed
to have extended as far south as the Lease Area, the continental shelf was affected by these
geologically recent glacial and post-glacial processes. During glacial maximums, when higher volumes
of global water were contained in glacial ice, sea levels were lower exposing more of continental
shelves to erosive processes than present.

During the most recent glacial advance in the Late Wisconsin period, the Last Glacial Maximum (LGM)
occurred approximately 25 to 15.7 kya (see Appendix lI-A1). At the LGM, the southerly position of the
ice sheets was approximately 54 nm (100 km) north of the Lease Area (see Appendix II-A1), in the
vicinity of Long Island and trending westerly through northern New Jersey. Gravel and coarser
sediments were deposited at the southern edge of the Wisconsin glacier, known as the terminal
moraine. This terminal moraine stretches from the southern end of Staten Island through Brooklyn and
Queens and is composed of glacial till (glacio-fluvial and glacio-marine lacustrine drift and till). New
York City and surrounding geological setting is complex given the significant natural and human
influence on the physiography of the region.

In the region surrounding the Lease Area, northwest to southeast oriented channels cut across the
exposed continental shelf. These now buried paleo-channels in the shallow subsurface have been
mapped from geophysical data and appear to emanate from the Great Egg River, the Mullica River,
and other smaller drainages to the west (see Figure 2.1-1 and Figure 2.1-2). The large paleo Hudson
Shelf Valley, cut by the Hudson River in New York, is well east of the Lease Area but is proximate to
portions of the Northern ECC (see Figure 2.1-1 and Figure 2.1-2). Within New York Harbor and Raritan
Bay, paleo-channels present are associated with the Hudson River and Raritan River.

As the climate warmed, sediments washed out of the melting glaciers and were transported south in
pulses of meltwater, which resulted in lateral and vertical variations of depositional environments and
sediment characteristics. As sea level rose, these sediments were winnowed and reworked by waves,
tides, and storms, forming distinctive surficial bedforms such as ripples, mega ripples, sand waves, and
less mobile features referred to as sand ridges, with ridge and swale topography, across the Mid-
Atlantic continental shelf. Some of these subparallel seafloor features can be seen on Figure 2.1-1. Sea
level rise over the last 20,000 years has elevated the New Jersey sea level an estimated 350 to 400 feet
(ft) (107 to 122 meters [m]) vertically (Stockton Coastal Research Center c2020), resulting in the
westerly migration of the shoreline to its present location. Marine processes on this open continental
shelf continue to winnow and rework the unconsolidated surficial marine sediments.
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2.1.1.2 Local Geology — Marine

Most of the Project will be located offshore. Marine sediment types, seafloor sediments, and potential
shallow hazards in the Lease Area and Export Cable Corridors (ECCs), are described below based upon
the studies identified in Section 2.1.1 as well as other desktop research.

2.11.2.1 Sediment Types

The sediment types expected within the maximum horizontal and vertical footprints in the Offshore
Project Area can be grouped into four key geological units (listed below from youngest to oldest). All
Project offshore structures within Lease Area OCS-A 0549, including the offshore cables (export, inter-
array, and inter-link cables), will be sited within the three youngest units. The foundations of the wind
turbine generators (WTGs), the offshore substations (OSSs), and the meteorological tower are expected
to encounter the underlying Coastal Plain sediments. Export cables may encounter Coastal Plain
sediments along the northern part of the Monmouth ECC and the central to northern part of the
Northern ECC.

¢ Holocene Marine Deposits: Holocene marine deposits are unconsolidated deposits
that vary in thickness and cover the entire Lease Area, thinning toward the northern
portion of the Lease Area. The deposits comprise the bedforms which characterize the
seafloor in the Lease Area, including sand ripples, mega ripples, sand waves, and sand
ridges. The base of the Holocene Marine Deposits is generally a well-defined erosive
boundary into the top of the older sediment deposits.

e Late Pleistocene to Holocene Transgressive Channel Group Deposits: These deposits
are inferred to be of Late Pleistocene to Holocene age (28 kya to 7.4 kya) based on site
specific radiocarbon dating of sediments within Lease Areas OCS-A 0499 and 549 and
the Monmouth and Northern ECCs as well as correlation with regional stratigraphy
(See Appendix II-A1 MSIRs). Active and advancing fluvial marine processes created
varying depositional environments: including the erosion of and incision into
subaerially exposed older sediments, such as Pleistocene deposits, filling of paleo-
channels with finer sediments, and pulses of meltwater streams which carried glacial
sediments from breached moraines to the north (even though these distances would
have exceeded the estimated 54 nm [100 km] from the LGM) southerly towards the
Lease Area. The subsurface channel sequences from the Great Egg River, the Mullica
River, and other smaller drainages to the west (see Figure 2.1-1) are present within this
unit. The deposits are bounded at their base by a clear erosional unconformity (gap in
the stratigraphic record), which may in places have removed the underlying Pleistocene
deposits.

ATLANTIC SHORES | Environmental Setting 2-4



PR SOEDET O 200)5 007403571 - 1 T\ FANTXIW ISRV EZ 0T\ PLE S\ E523 R4\ 0 | EZ0Z/SE

H
510000 520000 % 530000 SAOR0 ppo i

550000

—

560000 =

LEGEND
e Wind Turbine Generator

*  Potential Landfall
A Potential Point of Interconnection (PO
Larrabee Onshore Interconnection Cable Route

4500000

=— Atlantic Onshore Interconnection Cable Route

00

Atlantic or Larrabee Onshore Interconnection Cable Route
Option

44901

Goethals or Fresh Kills Onshore Interconnection Cable Route

Option
g =— Gowanus Onshore Interconnection Cable Route
§ ————— Federal and State Waters Boundary
—

L____] County Boundary
~ Monmouth Export Cable Corridor ECC)

[:] Northern ECC
] Lease Area 0Cs-A 0549

[ Lease Area OCS-A 0499
Seaficor Slope (degrees)

4470000

T
|
L

Existing Goethals
Substation (PO}

.+_
Union County

| Existing Fresh Kills
Substation (POI)

Middtesex
County

NJ[o-02 [Ho4-06CJ08-1.00>5.0
g|CJ02-04J06-08MM1.0-5.0
8 4 _'_ —-
# : Existing Atlantic
d ; 2 12 Miles s N Substation (POI)
I 1:456,000 &
I T . W E
. linch =
40 4 8 16 Kilometers 38,000 feet s Monmouth
3 Map Projection: NAD 1983 UTM Zone 18N [Meters) County
5 Basemap: World Ocean Base, Esri = =i
= 2, L
\\ $f A'\j-nm\ \ / _____________ _3
/ - \‘q“’i \\ ’// }.\
f ,Q/r'ﬁ/ m\ /// \I
g s N it {
= 7
§ + /lf + iy Nl 4 Existing Larrabee
7 N Substation (POI)
‘-.s‘f"” (\
: N
A
4
3
8 \
% + bt= = =2 1= i
- \\
Y
Y
\\
Y
5 \
8 3\
S + o= i + i + e
3 \\
\\
Burlington \ Ocean County
X County W%
A
% =5 1= =t iy =i 1=
\
\ \
B \
\\ Y
= N
o =
= N =i T T i =
3 Y
Camden County ~
7N
b S
\ / o
5 i ¥
g+ % Fit b g
Soucester }
County Lh-“q;\\
LN s i
% N
\,
7 ‘k
= S ar + 'F"’“\
s AN
S e Atta_r;tic +
R County
N
2N
AN
2 Cumbertand
S County T
¥ /
f
/.
!
2 ’s\*\
% 7( # }"k"“'ﬁ“lﬂf‘w"bﬂ-.f =i
Y i
|
]
/
]
/
e Cape May
g% L= Co_ntf_nty
&
SN
\
N
‘ 77
s1£000 520000 Sl

ATLANTIC SHORES

offshore wind

——
—— Vg

. .. 570000 !
\Essex%.ooury.l

A \ 7

~ ;{i

‘]

Richmond

7
s

County

_'_

600000 QMEEHS 620000

Existing Gowanus
Substation (PO}

Nassau

Monmouth Export || i g
||Cable Corridor (ECC) || ‘
== A ‘"...,y . g
-~ O

Ty

LJ;';W-‘

3 -~

[=]

=

3

3

4390000

Ly

Lease Area ||
OCS-A 0499||

v e 2 " A-’,'
600000, 4

62

Figure 2.1-1
Seafloor Slope (Northeast Atlantic Coastal Relief Model)




610000 620000

LS T G  lfn i AT S e e s
LEGEND M Existing Goethals | Yy ; | Existing Gowanus || County
o A Trbina Substation (POI) ||~ \j i p W substation (POI) o
Wind Turbine Generator e o i P AW ¥y
*  Potential Landfall S N,
; ; : Unton County
A& Potential Point of Interconnection (POI) 5 ) Pl
County

=== Larrabee Onshore Interconnection Cable Route Option | Existing Fresh Kills | %y &
Substation (POI)

Nassau

£20T/5/6

) | = Atlantic Onshore Interconnection Cable Route Option

Atlantic or Larrabee Onshore Interconnection Cable Route
— Option

+
-+
_'_

v 4490000

Goethals or Fresh Kills Onshore Interconnection Cable Route

—— g, i, O 5 === <

Option

| == Gowanus Onshore Interconnection Cable Route Option

-+
_|_
+

4480000

----- Federal and State Waters Boundary

L'______j' County Boundary

Monmouth Export Cable Corridor (ECC)
| Northern ECC
) Lease Area 0Cs-A 0549

| Northern Export
" l|Cable Corridor (ECC)

C!,;.
>3
&
[
)
a
&
B
by
=B
S8
2
3
9
5
~
&
[S
IS

-

4470000

! -
: ! ! =7 -
s ] Lease Area OCs-A 0499 Ij ‘ |
§ ——— Seafloor Surficial Sediment -J‘I g b
E gravel sand sandfsilt/clay f »:' ' } \
25 )
il gravel-sand sand-clayfsilt clay-silt/sand : +‘ . i« 2
5[ T e b
+ ) Existing Atlantic , _ 5
0 3 6 12 Miles scale N Substation (POI)
I 1:456,000 -
I . TR E i fh > 1 A
0 4 8 16 Kilometers 38000 feet s ! f(’:ﬂf\"f’; : : dv, -
rajection: ne 22 e -oun e ! 9 g 2
| T s i v - 1o L
e I ANREERE O a2 ——— A SRNE Y |
s & 1 A - =il
# , . S / - £y
0§ Quaternary Geology - O'// &% \\J ' i R o ri,! s
B Sl i ' S
e // L
L‘; :] aeb - 99 - tcm +/./ Existing Larrabee =3 g P g’
57 i rd Substation (POI)
(1 [ Jaga | | goc [ tda [~
e [ e [ = AP
| Jasa BN [tz s sl -
=
s B o I s
©
[ Tbe e [zl ' i
bmb Ica zl .
B bmb [ Jiea [ ] 2ig * y g
)

B i [0 B 2
E ed | |slb - zll % \ D ‘OCean»'c_:g;;w_a_ty__cs
- el I:l ssb - zim @ \&P

\ -
g 28 A N A

v
N\ 0
A4
A
A\
By

X

|[ Monmouth Export
C

R ) L P O %

{3 A e + 2
sfoy cevst@.// ~
‘ 4
k;_,/‘ ‘
o UG- r o B
% :
Attantic : coe®® : i i3 2
- + &
: 3
- -
=~
',Cag’?/‘May g
Sounty - + + 2
Lease Area
[|OCS-A 0499
540000 550000 560000 w8 70000 : 580000 590000 600000 610000 620000
ATLANTIC SHORES Seafloor Surficial Sediments and Quatetfw?z:‘yr?;:(;fl-gf/
~———— offshore wind




Construction and Operations Plan

e Pleistocene Deposits: The Pleistocene sequence underlying the Holocene Marine and
Late Pleistocene Deposits is likely comprised of sediments derived from at least three
intervals of relative sea level high stand and low stands that occurred during the
Wisconsin Glacial Stage. The age of these deposits is inferred to be between
approximately 128 kya and 28 kya based on site-specific radiocarbon dating and
correlation to regional stratigraphy (See Appendix II-A1 for the MSIRs). No basal till is
expected in the Lease Area, as the Lease Area was well south of the last glacial
maximum; deposits relating to older cycles may be absent. Given the proximity of the
Northern ECC to the terminal moraine, the presence of boulders was confirmed at the
seabed based on the 2022 field surveys. The top of the sequence is marked by an
erosional or ravinement surface incised into the Pleistocene sediments by the Holocene
to Late Pleistocene sedimentary processes. The underlying Pleistocene sediment types
are commonly comprised of sand with varying amounts of finer-grained sediments and
gravels. Thicknesses are expected to be variable, due to sequences of subaerial erosion
and deposition, such as channel cut and fill. Correlations of the Pleistocene units may
be challenging over large areas due to lateral and vertical variations and changes in
thickness.

e (Coastal Plain Deposits: An unconformity separates the Pleistocene deposits in the
Quaternary Period from the underlying pre-Quaternary age Coastal Plain Deposits. The
Coastal Plain deposits in the Lease Area are expected to be of marine origin and
primarily comprised of dense to very dense silty to clayey sand, gravel layers, and layers
of very stiff to hard clay. Cemented layers have not been encountered in the 2020 to
2022 geotechnical investigations with the Lease Area or ECCs. However, much harder
sediment has been encountered near the seafloor within the Coastal Plain Deposits
along portions of the Northern ECC. The top of the Coastal Plain Deposits generally
deepens to the east and south but becomes very close to or at the seabed north of the
Lease Area. The Pliocene-Miocene age Cohansey Formation and underlying Miocene
age Kirkwood Formation are expected to be present in the deep stratigraphic section,
which appears to be increasingly stratified with depth. East of northern Monmouth
County, coastal plain sediments beneath Pleistocene deposits are shallow and may be
encountered within a few feet of the seafloor. Upgradient and onshore, these coastal
plain formations comprise a large onshore and productive groundwater aquifer
beneath eastern New Jersey (see Section 2.1.1.3).

Due to the thickness of the coastal plain sediments in the Lease Area, the Project’s foundations (to a
maximum depth of approximately 230 ft [70 m]) (see Tables 4.2-1 and 4.4-2 in Volume [) are not
expected to encounter crystalline basement. In addition, due to the distance of the Lease Area from
primary sediment sources to the west and the maximum southerly advance of the Wisconsin glaciers
to the north, the shallow and deep sediments deposited in the Lease Area are expected to be relatively
fine-grained, with few boulders, though lateral and vertical variations are expected in sedimentary
facies. Boulder deposits transported by glaciofluvial processes to the nearshore region were identified
at the seabed within portions of the Northern ECC (NYSERDA, 2019).
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The geologic conditions in the Offshore Project Area are expected to be compatible with installation
of the WTGs, OSSs, and the offshore cable system. The conditions were confirmed based on
completion of the comprehensive 2022 HRG and geotechnical field investigations and provided within
the above-referenced Appendices.

21122 Seafloor Sediments

Interpretation of the seabed using multibeam echosounder bathymetry and side scan sonar data
revealed a largely level and consistent seabed across the Lease Area. Predominant seafloor features in
the Lease Area include sand bedforms of varying sizes, and swales (see 2.1-1 and Figure 2.1-22;
Appendix 1I-A1 ). Some areas of coarser grained sediments may be eroded exposures of underlying
more consolidated late Pleistocene sediments. Linear features indicative of fishing drag scars on the
seabed were present throughout the Lease Area.

Regional surficial sediment mapping indicates a fining of predominantly sandy surface sediments to
the south across the Lease Area, with increased gravel, and gravelly-sand and gravel deposits present
in the surface sediments in the northern parts of the Lease Area (see Appendices II-A1 through II-A6
and the Mid-Atlantic Data Portal (2020)). The site-specific G&G data and benthic habitat surveys
acquired by Atlantic Shores to date aligns generally with the regional surficial sediment mapping and
further details the surficial sediments within the Offshore Project Area. The G&G data were interpreted
and integrated with the benthic habitat survey data that included numerous grab (surficial) sediment
samples, sediment profile and plan view imagery (SPI-PV), video imagery from each grab sample
location, and towed video and still imagery. Along the Northern ECC, surficial sediments are comprised
of gravelly sand and sand, with localized areas of boulders related to both geologic processes and
anthropogenic seafloor debris. Clay and silts are localized in proximity to the Hudson Shelf Valley
which extends into New York Bay and Raritan Bay. Seafloor sediments within the Raritan River Bay
consist of sand with silts and clay. North of The Narrows in New York, the surficial sediments of the
Upper Bay are predominately sand with silts and clays, however, several areas are identified as
containing an increased gravel content. The surficial sediments along the southern shore of Staten
Island, New York near the confluence of the Raritan River Bay is mapped as sand with silts and clays
(refer to Figure 2.1-2). Seafloor sediment maps and detailed descriptions of surficial sediments are
included in the Marine Site Investigation Reports in Appendix II-A.

As part of the 2019 reconnaissance survey, a total of 16 grab (surficial) sediment samples were
collected at seven locations across the Lease Area. An additional 121 grab samples were collected in
2020 associated with the COP for Lease Area OCS-A 0499 which included portions of Lease Area OCS-
A 0549 and the Monmouth ECC, as part of the Project’s benthic assessment (see Section 4.5 Benthic
Resources and Appendices 1I-G1 and 1I-G2). Sediment grab samples were also acquired along the
Northern ECC in 2022. Grain size analyses of these surficial sediment samples indicated predominately
medium grained sands, with grain sizes ranging from very fine to very coarse sands. Medium-grained
sands were predominant in the Lease Area, with some gravelly sands along the northern and western
portions of the Lease Area, which is generally consistent with literature indicating an overall regional
fining of sediments to the south (see Appendix II-A1).
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The seabed sediment conditions are included in the comprehensive 2022 HRG and geotechnical field
investigations which were completed in 2022 and integrated with previous surveys provided in
Appendix II-A1. The results are provided in Appendices II-A1 and A3.

Sand is an important resource in nearshore areas off the New Jersey coast. Sand resources are used
for coastal restoration, beach nourishment, and habitat restoration projects, under the jurisdiction of
Federal and State agencies. Based on conversations with the Bureau of Ocean Energy Management
(BOEM), the New Jersey Department of Environmental Protection (NJDEP), the New York State
Department of Environmental Conservation (NYSDEC), and the U.S. Army Corps of Engineers (USACE),
the Project’s ECCs were routed to avoid, to the maximum extent practicable, most Federal- and State-
designated sand resource and sand borrow sites in the vicinity of the Offshore Project Area (see Figure
2.1-3). However, small segments of both ECCs cross designated sand resource areas. Atlantic Shores is
actively coordinating with BOEM, the NJDEP, NYSDEC, and the USACE Philadelphia District regarding
the placement of ECCs and mapped sand resource areas, including leased sand borrow sites. As
depicted on Figure 2.1-3, designated sand borrow sites and potential sand resource areas are present
throughout the Offshore Project Area; therefore, Atlantic Shores intends to collaboratively devise a
cable layout strategy with these agencies that meets Federal and State requirements and industry best
management practices (BMPs). Additional information is presented in Section 7.7 Other Marine Uses
and Military Activities.

21123 Potential Natural Hazards in Offshore Project Area

Natural surficial and shallow subsurface hazards are geologic features and conditions which can pose
a risk to Project activities. Natural hazards include but are not limited to mobile sediments, potentially
unstable slopes, faults, and scour. The presence, absence, or status of natural hazards listed in 30 CFR
§585.626 and 30 CFR §585.627, based upon the cited data and the existing studies listed in Section
2.1.1, are presented in Table 2.1-1. The presence or absence of these features in the Project footprint
are fully evaluated in the assessment of the data set. This information is provided as a series of
additional G&G reports in Appendix II-A.
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Table 2.1-1. Potential Natural Hazards in the Offshore Project Area

Hazard

Definition

Shallow faults; fault zones; fault
attenuation

30 CFR §585.626(a)(1)(i) and (2)(ii)
and (iv)

A fault is a planar or gently curved fracture in
the earth’s crust across which there has been
relative displacement. Groups of related faults
are termed fault zones. Fault attenuation refers
to fault variation over distance.

Description

The Offshore Project Area is located on the shallow OCS
of the tectonically passive Western Mid-Atlantic
continental margin (see Section 2.1.1.2). No evidence of
faulting in the Offshore Project Area has been reported in
the Lease Area and the Monmouth and Northern ECCs in
the studies listed in Section 2.1.

Gas seeps or shallow gas; gas
hydrates

§585.626(a)(1)(ii) and (iv)

Gas seeps or shallow gas refer to methane
released into the water column from microbial
decomposition of organic material in marine
sediments. Gas seeps have been found along
and near the Western Mid-Atlantic continental
slope, well east and seaward of the Offshore
Project Area (USGS 2021c).

Gas hydrates are a crystalline solid formed of
water and methane. Gas hydrates have also
been found in the uppermost layers of deep-
water continental slope sediments. Because gas
hydrates act much like ice, they can affect the
stability of shallow marine sediments (USGS
2021d).

Localized areas of possible shallow methane gas have
been identified within the late Pleistocene to Holocene
channel deposits in the north part of the Lease Area OCS-
A 0499 and locally within the north part of the
Monmouth ECC, and localized sections of the Northern
ECC. No evidence of gas seeps, shallow gas, or gas
hydrates has been reported in the Lease Area in the
studies listed in Section 2.1.
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Hazard

Slump blocks or slump sediments;

instability of slopes at the facility
location

§585.626(a)(1)(iii); §585.626(a)(6)(iv)

Definition
Slump blocks or slump sediments refer to a
block of unlithified sediments that collapse as a
block or as a flow. Fine-grained slump
sediments are often found on continental
slopes, well east and seaward of the Offshore
Project Area.

Description

The seafloor is largely level in the Offshore Project Area
(see Section 2.1.1.2.2). No evidence of slump blocks or
slump sediments has been reported in the Lease Area or
the Monmouth and Northern ECCs in the studies listed in
Section 2.1.

Ice scour of seabed sediments;
effects of subsea permafrost

§585.626(a)(1)(iii); §585.626(6)(vi)

Ice scour refers effects of ice movement across
the land or seafloor, causing striations, gouges,
or erosion. Permafrost is a subsurface layer of
sediment that remains frozen throughout the
year, chiefly in polar regions.

The seabed sediments in the Offshore Project Area are
too far south to be affected by current seasonal ice scour,
nor is permafrost present at this latitude. During the
LGM, the Lease Area was well south of the furthest extent
of glacial ice (see Section 2.1.1.1).

Scour of seabed sediments

§585.626(a)(2)(iii)

Seabed sediments can be scoured and eroded
by tidal, wave, storm, or oceanic currents along
the seafloor.

Bottom currents are expected to be low in the Offshore
Project Area (see Section 2.2), given the unconstrained
open ocean setting, the water depths, and the minimal
topographic relief on the seabed in the Lease Area and
along the Monmouth and Northern ECCs. Currents may
vary within the New York nearshore zones. Localized
currents can occur around introduced structures that can
then scour and erode surrounding seabed sediments.
Measures to reduce potential scour are described in
Section 2.1.2.
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Definition

Seabed subsidence

§585.626(a)(2)(iii)

Seabed subsidence is the sinking of the seafloor
and underlying sediments. It can be caused by
several factors.

Description

The potential for seabed subsidence due to compaction
by Project structures is fully analysed and assessed in the
complete geotechnical dataset in Appendix II-A2a-A2d;
methodology and results are presented in Appendix II-
A3. The Project is designed and constructed to minimize
potential seabed subsidence.

Occurrence of sand waves;
sediment transport

§585.626(a)(6)(iii); §585.627(a)(1)

Sand waves are mobile bedforms classified by
the BOEM as having wavelengths of >204 ft (60
m) and heights >5.1 ft (1.5 m). Sediment
transport is the movement of sediment particles
either due to gravity or within a fluid.

Bedforms have been detected in the Offshore Project
Area and will be characterized. Seafloor sediment will be
disturbed primarily during Project construction and some
volume will be suspended into the water column and
subject to transport. A Sediment Modelling study
assessing the extent and effects of sediment suspension,
transport and re-deposition was completed in 2022, and
results are provided in Appendix II-A3.

Occurrence of boulders; geologic
processes and anthropogenic
debris

§585.626(a)(1)(iii); §585.626(a)(6)(iv)

Boulders are stationary bedforms formed by
geologic processes and anthropogenic seafloor
debris.

Boulder bedforms have been detected along localized
areas of the Northern ECC. Seafloor bedforms will be
disturbed primarily during Project construction due to
cable installation. These boulders may be moved to
accommodate the presence of cables and replaced.
Additional cable burial may be installed to accommodate
the presence of boulders. Appendix II-A includes a
detailed assessment of bedforms along the Northern ECC
conducted in 2022. No boulders were identified within
the Monmouth ECC and the Lease Area.
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21124 Potential Anthropogenic Hazards in Offshore Project Area

Anthropogenic hazards listed in 30 CFR §585.627(a)(1) that may affect Project design, siting, and
construction include, but are not limited to, MEC, sediment contamination, shipwrecks with associated
debris, and modern debris on the seafloor.

Munitions and Explosives of Concern (MEC)

MEC is a broad term that includes unexploded ordinance (UXO) and discarded military munitions or
constituents that could pose an explosive hazard.

Atlantic Shores commissioned two site-specific studies to gain a more detailed understanding of
potential MEC in the Offshore Project Area and potential mitigation measures:

e Atlantic Shores Offshore Wind Munitions and Explosives of Concern (MEC) Hazard
Assessment (2023) (Appendix II-A5):

Atlantic Shores Offshore Wind Munitions and Explosives of Concern (MEC) Risk Assessment (2023)
(Appendix II-A6): The MEC Hazard Assessment report determined that MEC hazards are likely to be
present within portions of the Offshore Project Area, including the ECCs and Lease Area. Chart 2 of the
MEC Hazard Assessment report in Appendix II-A5 shows types and locations of identified MEC hazards
within the Lease Area and Monmouth and Northern ECCs. Specifically, results of the Project’'s magnetic
surveys indicate concentrations of magnetic anomalies are present in nearshore areas along the
Monmouth ECC, and likely will be present in nearshore areas along the Northern ECC. These magnetic
anomalies are possible indicators of MEC. Ordinance potential is also increased near the midway point
of the Monmouth ECC, where some older wartime ordinance may be present.

Atlantic Shores will implement mitigation measures as noted in the RARMS report to reduce the risk
to the industry standard of As Low as Reasonably Practicable (ALARP). Specifically, Appendix II-A6
states that "Except in areas which are classified as a significant hazard (Hazard Zone 1), Ordtek does
not recommend that high-resolution magnetometry survey is necessary to detect buried items. The
likelihood of encountering buried items that constitute a notable safety risk within the low hazard
zones (Zones 2 and 3) is deemed to be below the ALARP threshold. Atlantic Shores expects to avoid
significant magnetic features or other potential MEC targets. Atlantic Shores may also further
investigate potential MEC targets by diver or remotely operated vehicle (ROV) to confirm whether the
target is MEC. While avoidance will be the primary mitigation measure, if avoidance of potential MEC
targets is not possible, other alternatives will be considered prior to construction to reduce risk to
ALARP, including moving or removing targets within specific areas of planned bottom-disturbing
activities (see Appendix lI-A6). Atlantic Shores has assessed the potential presence of MEC and
developed appropriate mitigation strategies. This information is presented in the Project’s Fabrication
and Installation Report (FIR) in Appendix II-A5.
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Potential Sediment Contamination

Data on sediment contaminant levels in the Offshore Project Area are limited. Four mapped ocean
disposal sites are located proximal to the Offshore Project Area. These are listed in Table 2.1-2;
locations are shown on Figure 2.1-3 (MARCO, C2020). Ocean disposal sites are designated, permitted,
and managed by the U.S. Environmental Protection Agency (EPA) in coordination with the USACE for
the dumping of permitted materials, including dredged material.

Two ocean disposal sites are located proximal the Monmouth ECC. The Axel Carlson Reef site is located
west of the Monmouth ECC, and is an artificial reef complex where many boats, military tanks,
construction materials, and rock have been disposed. The Manasquan Inlet Artificial Reef site is located
south of the Manasquan Inlet in New Jersey and consists of concrete debris and sunken vessels.
Atlantic Shores will avoid disposal sites designated as reefs.

The Shark River Spoil Area is located within the Asbury Branch of the Northern ECC and is used for the
disposal of dredged material. The Historical Area Remediation Site (HARS) is located proximal to the
Northern ECC east of Sandy Hook, New Jersey and was previously used for dredged material disposal
but has since been closed.

Table 2.1-2. Mapped Ocean Disposal Sites Proximal to the Offshore Project Area

Size Location in
(Square Relation to
Site Name Nautica Depth (m) Primary Use Atlantic
| Miles Shores
[nm?]) Project Area
. Proximal to
Dumping ground:
Axel Carlson Reef 5.67 Unknown . . Monmouth
discontinued
ECC
. Proximal to
e Dumping ground:
Manasquan Inlet Artificial Reef 0.11 18 . Monmouth
available
ECC
Proximal to
Asbur
. . . Dredged material Y
Shark River Disposal Site 0.6 12 avg. . ) Branch of the
disposal; available
Northern
ECC
. Proximal to
L . Min 12 Dredged material
Historic Area Remediation Site (HARS) 15.7 . . . Northern
Max 42 disposal, discontinued ECC
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The disposal sites proximal to the offshore project area may contain contaminated sediments given
the types of materials that may have been disposed. Atlantic Shores intends to avoid these mapped
disposal sites. While there are other ocean disposal sites located outside the Offshore Project Area,
given the nature of the activities conducted at these disposal sites, any contaminated sediments at
those sites would be unlikely to migrate to the Offshore Project Area at concentrations that would
affect marine sediment quality. Additional Information is presented in Figure 7.7-2 in Section 7.7 Other
Marine Uses and Military Activities.

Shipwrecks and Debris Fields

Shipwrecks and associated debris fields can pose a hazard to Project construction, particularly cable
installation activities. Research has been conducted by Atlantic Shores to locate wrecks that have been
reported in or near the Offshore Project Area. Qualified Marine Archaeologists (QMAs) have evaluated
Project survey data to identify known and potential shipwrecks and associated debris fields, and to
determine their cultural significance (Section 6.3 Marine Archaeological Resources). Efforts will be
made to avoid potential impacts to all potential submerged cultural resources, and to avoid, minimize,
and/or mitigate potential impacts to identified ancient, submerged landforms (ASLFs), as described in
Section 6.3 Marine Archaeological Resources.

Shipwrecks are evaluated in the Marine Archeological Resource Assessment included as Appendix -
A.

Modern Debiris

Modern debris on the seafloor, such as fishing debris or materials discarded by ships, can pose a
potential risk to offshore cable installation equipment, anchored or jack-up vessels, or other
construction activities. These features are detected and mapped during the HRG surveys.

Cable Crossings

As described in Section 4.5.8 of Volume |, the ECCs will cross existing marine infrastructure, including
submarine cables (see Figure 2.1-4). The Monmouth ECC could have up to 28 cable or pipeline
crossings from the Lease Area to the Monmouth Landfall Sites. The Northern ECC from the Lease Area
to the Landfall Sites in New York (inclusive of the Asbury Branch in New Jersey) could have up to 93
cable or pipeline crossings.! Atlantic Shores anticipates that there will also be inter-array and inter-link
cable crossings required for the Project.

Any cable crossing will be surveyed in accordance with applicable industry standards and practices
and, if the cable is still active, Atlantic Shores will seek to enter into a crossing agreement with its
owner.

1 The maximum number of cable crossings for each ECC accounts for the possibility that other offshore cables may be installed prior to the start of Project

construction.
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The crossing agreement will address crossing methods, setback requirements, and other parameters.
Atlantic Shores has identified all cable owners and has initiated discussions regarding crossing
methods and/or setbacks.

At each crossing, before installing the Atlantic Shores cable, the area around the crossing will be
cleared of any marine debris. Depending on the status of the existing cable and its location, such as
burial depth and substrate characteristics, cable protection may be placed between the existing cable
and the Atlantic Shores overlying cable. However, if sufficient vertical distance exists, such protection
may be avoided. The presence of an existing cable likely would prevent the Atlantic Shores cable from
being buried to its target burial depth of 5 to 6.6 ft (1.5 to 2 m). In this case, cable protection may be
required at the crossing location to cover the new cable. Following installation of the new cables, the
cable crossing will be surveyed again.
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2113 Local Geology — Terrestrial

This section describes the terrestrial geology and soils within the Onshore Project Area (i.e., at the
landfall sites, along the proposed onshore cable interconnection routes, and at the proposed onshore
substation sites) from review of published information and Project-specific soils reports. The New
Jersey Onshore Project Area is located within the Coastal Plain physiographic province of New Jersey.
The New York Onshore Project Area is located at the southern edge of the Wisconsin terminal moraine
composed of glacial till and outwash sediments (gravel, sand, silt). New York City and the surrounding
geological setting is complex given the significant natural and human influence on the physiography
of the region.

Onshore Project components in New Jersey and/or New York may include landfall sites, onshore cable
interconnection routes and substation/converter stations. For onshore Project facilities located in
Monmouth County, shallow bedrock is not expected during underground installation of the onshore
interconnection cables due to the thickness of coastal plain sediments below coastal New Jersey. For
onshore Project facilities located in New York in both Richmond and Kings Counties, shallow bedrock
is not expected during underground installation of the onshore interconnection cables. Subsurface
conditions within the Project’s vertical and lateral footprints are confirmed in geotechnical surveys
within the New York and New Jersey Onshore Project Areas. This section describes the local geology
and soils present in each county.

21131 Monmouth County, New Jersey

The offshore export cables within the Monmouth ECC will transition onshore at potential landfall sites
in southern Monmouth County, New Jersey. The Asbury Branch of the Northern ECC will transition
onshore in the vicinity of Asbury Park in northern Monmouth County, New Jersey.

The offshore to onshore cable transition will be accomplished using horizontal directional drilling
(HDD) to avoid nearshore and beach effects (see Section 4.8 of Volume I). The HDD will penetrate
subsurface nearshore unconsolidated sands, silts, and clays. The HDD will be installed at depths
designed to prevent exposure of the cable at the landfall site from beach and nearshore erosion.

The onshore interconnection cable route will largely be constructed within previously developed and
disturbed areas. Undisturbed soil units mapped by the NRCS within approximately 100 ft (30.5 m) of
the centerline of the onshore route(s) and associated substation locations are provided Appendix IlI-
AT7a for New Jersey and Appendix 1I-A7b for New York. Additional physical characteristics of the soils
will include hydric status, acidity, drainage characteristics, inclusions and other conditions relevant to
suitable onshore design of the Project.

A Phase 1 Environmental Site Assessment will be conducted prior to ground disturbing activities in the
Onshore Project Area to confirm the site conditions present within the Project construction footprint.
If potentially impacted soils are encountered during construction, Atlantic Shores will address this issue
in accordance with applicable Federal, State, and local laws and regulations.
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21132 Richmond and Kings County, New York

The offshore export cables within the Northern ECC may transition onshore in Richmond County, New
York at the potential Lemon Creek and Wolfe's Pond Landfall Sites on Staten Island, New York and The
Fort Hamilton Landfall Site in Brooklyn, New York.

The offshore to onshore cable transition will be accomplished using HDD, to avoid nearshore and
beach effects (see Section 4.8 of Volume [). The HDD will penetrate subsurface nearshore
unconsolidated gravels, sands, silts, and clays. The HDD will be installed at depths designed to prevent
exposure of the cable at the landfall site from beach and nearshore erosion.

The onshore interconnection cable route will largely be constructed within previously developed and
disturbed areas. Undisturbed soil units mapped by the NRCS within approximately 100 ft (30.5 m) of
the centerline of the onshore routes and associated substations are assessed and are provided in
Appendix lI-A7a for New Jersey and Appendix II-A7b for New York. Additional physical characteristics
of the soils will include hydric status, acidity, drainage characteristics, inclusions and other conditions
relevant to suitable onshore design of the Project.

A Phase 1 Environmental Site Assessment will be conducted prior to ground disturbing activities in the
Onshore Project Area to confirm the site conditions present within the Project construction footprint.
If potentially impacted soils are encountered during construction, Atlantic Shores will address this issue
in accordance with applicable Federal, State, and local laws and regulations.

2.1.2 Potential Impacts and Proposed Environmental Protection Measures

Geological conditions influence Project siting and design. Geological conditions may also be disturbed
by Project construction, O&M, or decommissioning. Project facilities and activities which may be
affected by geological conditions, or which may disturb geologic conditions, are presented in Table
2.1-3.

Table 2.1-3. Impact Producing Factors for Geology

Construction & Operations &

Impact Producing Factors

Decommissioning

Installation Maintenance
Influence of Site Geology on Project Design ° ° °
Natural and Anthropogenic Hazards ° . °
Installation and Maintenance of New
Structures and Cables ¢ * y
Presence of Structures and Cables ° °

The maximum Project Design Envelope (PDE) analyzed for the purpose of this section is the maximum
onshore and offshore build-out of the Project (as defined in Section 4.11 of Volume I).
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2.1.2.1 Influence of Site Geology on Project Design
Offshore

Atlantic Shores has conducted HRG and geotechnical surveys of the Lease Area and/or ECCs in 2019,
2020, 2021, and 2022. All survey data are being carefully evaluated to guide the siting, design, and
engineering of offshore Project components, including WTG and OSS foundations and offshore cables
(export, inter-array, and inter-link cables).

As described in Section 3.4 of Volume |, Atlantic Shores performed an extensive evaluation of all viable
WTG and OSS foundation types that may be suitable for the geological conditions in the Lease Area.
Following this detailed analysis, which included an assessment of preliminary sediment profiles,
Atlantic Shores determined that piled, suction bucket, and gravity foundations are all suitable to
include in the PDE (see Sections 3.4, 4.2, and 44 of Volume I). As additional geophysical and
geotechnical data are evaluated, Atlantic Shores will continue to refine the design of the foundation
types specific to geological conditions. Atlantic Shores is also continuing to evaluate geophysical and
geotechnical data to inform the siting and design of the inter-array cables within the Lease Area.

Atlantic Shores also evaluated geological conditions within the ECCs using data from the marine field
investigations, as well as additional field investigations conducted in 2022. As described in Section 3.3
of Volume |, Atlantic Shores considered geological conditions when siting the ECCs. Mapped surficial
and shallow geological characteristics were used to confirm technical feasibility for cable installation
tools. The presence of mobile sediments was also assessed (see Section 2.1.2.2). Mobile sediments may
pose a risk of over-burial or exposure of the cable (see Section 3.3 of Volume I). Bathymetry maps were
also used during siting of the ECCs to identify any areas of steep slopes, which are not preferred due
to expected installation constraints (see Section 3.3 of Volume ).

During siting of the ECCs, sandy sediments were preferred over rocky, stiff, or very fine sediments to
ensure cable burial to a sufficient depth (see Section 3.3 of Volume I). The Project’s ECCs were routed
to avoid most Federal- and State-designated sand resource areas and sand borrow sites in the vicinity
of the Offshore Project Area (see Section 2.1.1.2.2). As depicted on Figure 2.1-3, for the small segments
of both ECCs which cross designated sand resource areas and sand borrow sites, Atlantic Shores is
actively coordinating with the relevant regulatory agencies (BOEM, NJDEP, NYSDEC, and USACE
Philadelphia District) to collaboratively devise a cable layout strategy that meets Federal and State
requirements and industry BMPs (see Section 7.7 Other Marine Uses and Military Activities).

Onshore

Atlantic Shores considered site geology when developing the onshore interconnection cable routes.
The selected onshore interconnection cable routes each provide shorter, more direct routes than other
alternatives considered to minimize the area disturbed (see Section 3.2.4 of Volume I). Additionally,
the onshore interconnection cable routes will largely be constructed within previously developed and
disturbed areas such as existing roadways, utility ROWSs, and/or bike paths to minimize effects to
undisturbed land areas.
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Atlantic Shores will also use trenchless techniques (e.g., HDD, pipe jacking, and jack-and-bore) to
minimize soil disturbance in select locations such as wetlands, waterbodies, or busy roadways.

Atlantic Shores will conduct geotechnical borings as necessary to confirm geological subsurface
conditions prior to onshore interconnection cable installation. Atlantic Shores is also evaluating
sediment profiles at the landfall sites and in the nearshore area to engineer the HDD bore paths. Use
of HDD will avoid effects to the beaches at the landfall locations.

Onshore substation sites will be selected to avoid disturbance to undeveloped land areas and
resources such as wetlands and floodplains (see Section 4.9.1 of Volume I).

2.1.2.2 Natural and Anthropogenic Hazards

The Project will avoid natural and anthropogenic hazards to the extent practicable.
Offshore

The Offshore Project Area has been sited and designed to avoid natural hazards to the extent
practicable. The Project will be sited on a largely level submerged continental shelf in interbedded
coastal plain and marine sediments. Project structures are not expected to encounter bedrock. The
passive margin setting is comparatively inactive and stable tectonically. Faults have not been identified
in the Lease Area or the Monmouth and Northern ECCs, based upon the ongoing studies in Section
2.1.1. The presence or absence of these features in the Project footprint, including the Northern ECC
and the Asbury Branch have been fully evaluated and are provided as Appendix II-A1.

Based on the seafloor sediment compositions provided in Section 2.1.1.2., Project components have
been predominantly sited within sandy sediments, which are preferred over rocky, stiff, or very fine
sediments to ensure cable burial to a sufficient depth. The expected presence of mobile sand bedforms
(i.e., ripples, mega ripples, and sand waves) within the Lease Area may necessitate the removal of the
tops of some sand bedforms prior to offshore cable installation to ensure the cables can be installed
within stable seabed. Sand bedform removal will be limited only to the extent required to achieve
adequate cable burial depth. Additionally, foundations, particularly gravity foundations, may require
some seabed preparation. Seabed preparation involves removing the uppermost sediment layer to
establish a level surface, remove any surficial sediments that are too weak to support the planned
structure, and enable full contact between the foundation’s base and the seafloor.

Atlantic Shores considered natural and anthropogenic hazards to develop the target burial depth for
the offshore cables. All offshore cables will have a target minimum burial depth of 5 to 6.6 ft (1.5 to 2
m). The cable burial depth is based upon a cable burial risk assessment that considers activities such
as anchor use and commercial fishing practices to develop a safe target burial depth for the cables.
The Initial cable burial risk assessments (CBRA) for the Monmouth ECC has been provided with this
COP in Appendix II-A4. Cable burial risk assessments for Northern ECC are currently underway and will
be provided to BOEM upon completion. Cable surveys will be performed at regular intervals to identify
any issues associated with potential scour and depth of burial (see Section 5.4.4 of Volume I). Atlantic
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Shores is continuing to investigate the potential presence of anthropogenic hazards. The Project has
been designed to the extent practicable to avoid mapped ocean disposal sites located proximal to the
Offshore Project Area. Atlantic Shores also plans to avoid shipwrecks and MEC. If any anthropogenic
hazards cannot be avoided, appropriate mitigation measures will be developed in consultation with
BOEM and other appropriate resource agencies. Mitigation strategies for MEC are presented in Section
2.1.1.2.4 and Appendix II-A5.

Existing cables cross both ECCs. Atlantic Shores is in the process of identifying cable owners and will
initiate discussions with them regarding crossing methods and/or setbacks.

The Project will also implement a comprehensive Oil Spill Response Plan (OSRP) during construction
and operation to minimize risk of sediment contamination.

Onshore

Atlantic Shores is proposing to accomplish the offshore-to-onshore transition at each landfall site
using HDD. The HDD will be installed at depths designed to prevent exposure of the cable at the
landfall sites due to beach and nearshore erosion.

The onshore interconnection cable route will largely be constructed within previously developed and
disturbed areas. A Phase 1 Environmental Site Assessment will be conducted prior to ground disturbing
activities in the Onshore Project Area. Any potentially impacted soils will be addressed in accordance
with applicable Federal, State, and local laws and regulations. Atlantic Shores will also develop and
maintain a Spill Prevention, Control, and Countermeasure (SPCC) Plan for the life of the Project.

During installation of the onshore interconnection cable, existing underground utilities along the
onshore interconnection route could constitute an anthropogenic hazard. Atlantic Shores will confirm
utility locations using available as-built plans, survey pits, and/or Ground Penetrating Radar (GPR) of
the existing infrastructure and is consulting with the New Jersey Department of Transportation
(NJDOT), the New York State Department of Transportation (NYSDOT) involved municipalities, and
utility representatives to ensure appropriate siting and placement of Project infrastructure.
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2123 Installation and Maintenance of New Structures and Cables
The installation of new structures and cables may result in:

e temporary disturbance to marine sediments and terrestrial soils during construction
and decommissioning; and/or

e temporary effects to water quality from suspension and transport of disturbed marine
sediments or erosion and sedimentation of terrestrial soils.

Offshore

The installation of new WTG and OSS foundation structures and offshore cables will temporarily disturb
marine sediments. As described in Section 4.0 of Volume |, seafloor-disturbing activities include seabed
preparation, placement of scour protection, installation of WTG and OSS foundations, limited dredging
of the tops of mobile bedforms, cable installation activities, HDD operations at the landfall sites,
anchoring of support vessels, and use jack-up vessels. A summary of the seafloor disturbance under
the maximum design scenario is presented in Section 4.11 of Volume I.

Seafloor disturbance will mobilize and temporarily suspend some shallow sediments into the water
column, where they may be transported and re-deposited onto the seafloor. Sediment disturbance
resulting from installation of new structures and cables is expected to result in a short-term increase
in suspended sediment concentrations at the seafloor, limited to areas immediately adjacent the
specific construction activity. Effects to water quality will be temporary and localized, and no long-term
effects to water quality conditions are anticipated (see Section 3.2 Water Quality). Atlantic Shores will
use the shortest feasible offshore cable route to minimize seafloor disturbance and will select cable
installation techniques (e.g., jet plow embedment) that minimize sediment suspension to the extent
practicable. Atlantic Shores will also use anchor midline buoys and dynamically positioned vessels as
practicable to minimize seafloor disturbance. Sediments disturbed during offshore construction
activities are not expected to contain contaminants given that sediments are predominantly sandy and
known sources of anthropogenic contaminants (i.e, the mapped ocean disposal sites described in
Table 2.1-2) will be avoided. Within nearshore areas, some sediments have the potential to contain
contaminants given the finer sediment composition (silts/clays); however, use of HDD cable installation
should avoid disturbance of these sediments.

During O&M, the degree of suspended sediment will be significantly lower than during construction
because any needed maintenance activities will be limited to discrete portions of offshore cables or
structures. Any effects during O&M are expected to be short-term and temporary due to the sandy
seafloor in the Offshore Project Area. Decommissioning of structures and cables is expected to have
similar short-term and localized effects as those described for construction.

Onshore

Atlantic Shores has minimized potential disturbance of terrestrial soils by siting the onshore
interconnection cables primarily along existing roadways, utility ROWSs, and/or along bike paths.
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Atlantic Shores is also proposing to use HDD to accomplish the offshore-to-onshore transition, which
will minimize the amount of soil disturbance at the landfall sites. Atlantic Shores will also use trenchless
techniques to minimize soil disturbance in select locations such as wetlands, waterbodies, or busy
roadways.

BMPs will be employed to properly contain excavated soils and sediments and stabilize disturbed soil
areas, to avoid erosion and sediment runoff into waterbodies. These will include, but are not limited
to:

e pre-construction installation of appropriate erosion and siltation control measures,
such as siltation fencing, near water bodies, around catch basins, and around
temporary stockpiles

e regular monitoring of disturbed areas and existing drainage areas, and monitoring of
these areas immediately after precipitation events and adjustment of measures as
needed

¢ development of a dust control plan to control dust during construction, in compliance
with applicable dust control standards in NJDOT's Soil Erosion and Sedimentation
Control Standards and the NYSDOT's Soil Erosion and Sedimentation Control
Standards

e stabilization, through seeding or re-paving of disturbed areas as appropriate, as soon
as possible following installation activities

e development and implementation of a Stormwater Management Plan, including
erosion and sedimentation control measures.

2124 Presence of Structures and Cables

Offshore Project structures such as WTG and OSS foundations will occupy areas of the seabed over
the operational life of the Project. The presence of these structures may result in localized changes to
the seafloor.

During O&M, localized bottom currents can develop around Project structures at the seabed that can
then scour and erode sediments surrounding foundations. To minimize these effects and maintain the
structural integrity of the foundation, scour protection may be installed on the seafloor at the base of
each foundation. Types of scour protection that may be utilized around WTG and OSS foundations
include rock placement, rock bags, grout- or sand-filled bags, concrete mattresses, ballast-filled
mattresses, or frond mattresses described in Sections 4.2.5 and 4.4.3 of Volume |, respectively.
Alternately, for monopile foundations, scour protection may not be used; if scour protection is not
used, the depth of penetration will be increased to account for the expected scour (see Table 4.2-1 in
Volume I).

ATLANTIC SHORES | Environmental Setting Page 2-25



Construction and Operations Plan

Offshore cable surveys will be performed at regular intervals to identify any issues associated with
potential scour and depth of burial (see Section 5.4.4 of Volume I). If needed, cable protection, as
described in Section 4.5.7 of Volume |, will be installed.

2.1.2.5

Summary of Proposed Environmental Protection Measures

The Project will be designed to be compatible with geologic conditions in the Project Area.

Offshore

HRG and geotechnical surveys of the Lease and/or ECCs in 2019, 2020 and 2021 were
conducted, with additional surveys completed in 2022 to fulfill BOEM's regulatory
requirements and provide detailed site data for Project design;

The shortest feasible offshore cable route will be used to minimize seafloor
disturbance. Additionally, dynamic positioning vessels and jet plow embedment will be
used to the maximum extent practicable to minimize sediment disturbance and
alteration during the offshore cable installation process. Atlantic Shores will also use
anchor midline buoys on anchored construction vessels, where feasible, to minimize
disturbance to the seafloor and sediments;

The Project will be designed to avoid known natural and anthropogenic hazards to the
maximum extent practicable. This includes avoidance of three proximal mapped ocean
disposal areas, shipwrecks, and MEC;

As depicted on Figure 2.1-3, the Project’s ECCs were routed to avoid, to the maximum
extent practicable, most Federal- and State-designated sand resource areas and sand
borrow sites. For the small segments of both ECCs which cross these areas, Atlantic
Shores is actively coordinating with the relevant regulatory agencies (BOEM, NJDEP,
NYSDEC, and USACE) to collaboratively devise a cable layout strategy that meets
Federal and State requirements and industry BMPs;

Existing cables cross both ECCs. Any cable crossing will be surveyed in accordance with
applicable industry standards and practices both before and after each cable crossing.
Atlantic Shores has identified all cable owners and has initiated discussions regarding
crossing methods and/or setbacks;

All offshore cables will be buried to a target depth of 5 to 6.6 ft (1.5 to 2 m) to avoid
interference with existing marine uses (e.g., anchoring and commercial fishing) and
protect the cable;

The Project will implement a comprehensive Qil Spill Response Plan (OSRP) during
construction and operation to minimize risk of sediment contamination; and
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e Cable surveys will be performed at regular intervals to identify any issues associated
with potential scour and depth of burial.

Onshore

e APhase 1 Environmental Site Assessment will be conducted prior to ground-disturbing
activities to assess the presence or absence of pre-existing contamination in the
construction footprint.

¢ Onshore geotechnical borings will be conducted as needed.

e Onshore interconnection cable routes have been sited to travel primarily along
previously disturbed areas such as existing roadways, utility ROWSs, and/or bike paths.

e HDD will be used at the offshore to onshore transition sites. The HDD will be installed
at depths designed to prevent exposure of the cable due to beach and nearshore
erosion.

e A dust control plan will be prepared to control fugitive dust during construction, in
compliance with applicable dust control standards in NJDOT's Soil Erosion and
Sedimentation Control Standards and the NYSDOT's Soil Erosion and Sedimentation
Control Standards.

e Trenchless techniques will be used to minimize soil disturbance in select locations such
as wetlands, waterbodies, or busy roadways.

e A SPCC Plan will be developed and maintained for the life of the Project.

e BMPs will be employed to properly contain excavated soils and sediments and stabilize
disturbed land areas, to avoid erosion and sediment runoff into nearby resource areas.
These will include, but are not limited to:

e Pre-construction installation of appropriate erosion and siltation control measures,
such as siltation fencing, near water bodies, around catch basins, and around
temporary stockpiles.

e Regular monitoring of disturbed areas and existing drainage areas and monitoring of
these areas immediately after precipitation events and adjustment of measures as
needed.

e Stabilization, through seeding or re-paving of disturbed areas as appropriate, as soon
as possible following installation activities

e Development of a Stormwater Management Plan, including erosion and sedimentation
control measures.
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This section provides a detailed description of the general environmental setting including geologic,
meteorologic, and physical oceanic conditions within the Project Area.

2.2 Physical Oceanography and Meteorology

This section describes the oceanographic and meteorological (metocean) conditions affecting the
Onshore and Offshore Project Areas, including a discussion of physical characteristics of currents,
regional circulation, and winds, and how the proposed facilities, construction, operation, and
maintenance (O&M), and decommissioning may affect or be affected by the metocean conditions
within the Project Area.

2.2.1 Affected Environment

The information in this section used to characterize the affected environment is based on published
data as cited herein and the following site-specific surveys and reports:

¢ Volume | Metocean Analysis (Appendix 1I-B1) was conducted in 2020 and evaluated long-
term hindcast modelized timeseries, dating back to 1979, at four representative locations (one
in the northern portion of the Lease Area OCS-A 0499 [Lease Area], one in the southern portion
of the Lease Area, and one at each landfall location) describing the wind, wave, current, and
atmospheric conditions. The study addressed both normal and extreme conditions and was
used for preliminary design work, namely for foundations and wind turbine selection.

¢ Volume Il Metocean Design Basis (Appendix II-B2) was conducted in 2020 and presents the
background data and full data sets and methodologies used to develop Volume | Metocean
Analysis Report.

Through ongoing campaigns that were initiated in 2019, Atlantic Shores has and continues to collect
data on wind, wave, water level, currents, as well as parameters such as air and water temperature, air
pressure, and conductivity in and surrounding the Lease Area through the use of buoy deployments.
All data collected by the buoys can be publicly accessed through the MARACOOS ERDDAP server.
Atlantic Shores also initiated a multi-year site-specific metocean campaign in the Lease Area, which
began with approval of the Site Assessment Plan (SAP) in April 2021.2 This campaign will further refine
the understanding of conditions (including the extremes of those conditions) and validate modeling
data within the Offshore Project Area. These collective metocean studies are key inputs into the Project
design basis. The results of these multi-year studies will be provided with the FDR and Fabrication and
Installation Report (FIR) prior to Project construction.

The Lease Area is located in the Mid-Atlantic Bight region which extends from Cape Hatteras, North
Carolina, to Cape Cod, Massachusetts. The larger Atlantic Shores Project Region can be divided into
two parts: the Atlantic Shores Offshore Project Region, which extends from North Carolina to

2 The SAP was originally approved for lease 0499, which has now been segregated into two lease areas, OCS-A 0499
and OCS-A 0549, each of which have a metocean data collection buoy.
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Massachusetts encompassing the Mid-Atlantic Bight, and the Atlantic Shores Onshore Project Area,
which ranges from Atlantic City, New Jersey, to Brooklyn, New York. The Offshore Project Region is
affected by the circulation features of the Mid-Atlantic Bight coastal area, as well as the Gulf Stream
current and eddies, while the Onshore Project Area experiences the humid subtropical climate of the
Mid-Atlantic region. Based on a scientific literature review and metocean studies conducted for Atlantic
Shores (see Appendix II-B1 and Appendix 1I-B2), the major oceanographic and meteorological
processes that are expected to influence the Offshore Project Area are wind, waves, currents, tides,
tidal currents, and hurricanes and strong storms. The following subsections discuss the primary
metocean conditions affecting the Offshore Project Area.

2.2.1.1 Currents

The offshore waters near the Mid-Atlantic Bight are influenced by two main current systems: the
southward flowing cool water (temperatures less than 46 degrees Fahrenheit/8 degrees Celsius [46
°F/8°C]) coming from New England and the warm water of the Gulf Stream, which flows northward
along the coast from Florida to North Carolina and then migrates northeastward into deeper water
after reaching Cape Hatteras at 35°N (see Figure 2.2-1). The Gulf Stream can have significant effects
on the ecosystems of the Mid-Atlantic Bight.

The currents near the Offshore Project Area in the coastal Mid-Atlantic Bight are separated and flow
in opposite directions at a point which varies over a distance of 54 nautical miles (nm) (100 kilometers
[km]) along the New Jersey coastline (Ashley et al. 1986). This bifurcation phenomenon is likely caused
by the combination of several mechanisms including wave refraction, residual drift of ocean currents
over the continental shelf, and swell processes. The currents near the bifurcation point show spatial
variation, especially regarding the short-term regional current pattern (Buteux 1982). However,
variability is less pronounced over the long term (Bumpus 1965).

In combination with this regional scale pattern, small scale circulation patterns are also present near
the coast. These currents are caused by wave refraction around ebb tidal deltas and rip current
circulation. However, the smaller scale current reversals do not show significant spatial variation and
can cause erosion in the Offshore Project Area.

Beardsley and Winant (1978) discussed two possible mechanisms that can drive the alongshelf flow in
the Mid-Atlantic Bight region: river runoff and the physical mechanism which creates alongshelf
pressure gradient. The study found that river runoff cannot solely drive the alongshelf flow. Rather, in
addition to the runoff, large scale wind stress and heat flux distribution are necessary.

Based on High Frequency (HF) Radar data collected in the New Jersey Shelf, Kohut et al. (2004) found
that the annual mean current measured between May 1999 and May 2000 showed a weak
southwestward flow along the shore as presented in Figure 2.2-2. This study discussed the seasonal
variation of the New Jersey Shelf current, where stratification caused by freshwater runoff and warmer
temperatures can be seen during the summer season. However, during the winter season, current is
more variable and shows relatively less correlation with the wind and is strongly correlated with the
topography.
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Gong et al. (2010) also characterized the spatial structure of the mean current and seasonal surface
circulation in the New Jersey Shelf, using long-range HF radar data from 2002 to 2007. The mean
surface flow over New Jersey Shelf is between 1 and 5 inches per second (in/s) (2 and 12 centimeters
per second [cm/s]) down shelf and towards the south. The study also suggested that the surface flow
in the New Jersey Shelf is a function of topography, seasonal stratification, and wind forcing. The
current is in the same direction of the wind during the unstratified/mixed (winter) season, as dominant
northwest winds drive cross-shelf offshore flows. However, during the stratified season (summer), the
flow direction is to the right of the wind due to Ekman forcing, as dominant southwest wind drives
cross-shelf offshore flow. During the transition seasons (spring and autumn), northeast winds drive
energetic along-shelf flows.

An extremal analysis of current speed for different return periods and different depth levels from all
directions is presented in Table 2.2-1 based on the hindcast period 1924-2018 of GROW-FINE East
Coast Model (GFEC) model (see also Appendix 11-B2). Based on this analysis, the maximum current
speed can reach 1.12 feet per second (ft/s) (0.34 meters per second [m/s]) at the surface layer for a 1-
year return period, which is close to the annual maximum of the shelf break jet of the Mid-Atlantic
Bight (Chen and He 2010).

Table 2.2-1. Extreme Current Speeds (as ft/s and m/s) for Different Return Periods
from a location in the Lease Area

Current Speed for Return Period

Depth Level 10 Year ‘ 50 Year 100 Year
ft/s m/s ‘ ft/s m/s ft/s m/s
Surface 1.12 0.34 2.72 0.83 3.84 1.17 430 1.31
Depth Average 1.08 0.33 2.36 0.72 3.12 0.95 3.41 1.04
Near-Bottom 0.98 0.30 1.94 0.59 2.56 0.78 2.79 0.85
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2212 Tides

The nature of tides on the Mid-Atlantic Bight shelf is semi-diurnal (i.e., changes direction twice a day)
and rotary. In offshore regions, tidal currents are weak (less than 0.2 ft/s [0.05 m/s]); however, nearshore
tidal currents could reach velocities of 5 ft/s (1.5 m/s) (USDOI 1982).

Tidal levels relative to lowest astronomical tide are extracted from the closest National Oceanic and
Atmospheric Administration tide station (Station ID: 8534720) to the Offshore Project Area and
presented in Table 2.2-2. The Highest Astronomical Tide recorded at the station is 7.05 ft (2.15 m) while
the Mean Tide Level is 3.38 ft (1.03 m) above Lowest Astronomical Tide.

Table 2.2-2. Tidal Levels Relative to Lowest Astronomical Tide at Atlantic City, New
Jersey

Tide Levels ‘ Feet Meters
Highest Astronomical Tide 7.05 2.15
Mean Higher High Water 5.81 1.77
Mean High Water 5.31 1.65
North American Vertical Datum (NAVD88) 3.84 1.17
Mean Sea Level 344 1.05
Mean Tide Level 3.38 1.03
Mean Low Water 1.38 0.42
Mean Lower Low Water 1.21 0.37
Lowest Astronomical Tide 0.00 0.00

The monthly average, maximum, and minimum water levels near the potential landfall sites is
presented in Table 2.2-3, based on the observation data from Atlantic City Steel Pier (Buoy 8534720),
and tidal elevation record from Sandy Hook, New Jersey (Buoy 8531680) in 2019. The data show the
maximum water level of 5.16 ft (1.57 m) in October; however, as discussed in Appendix II-B1, the
absolute extreme maximum water level of this station is 6 ft (1.83 m) above mean sea level (AMSL) as
recorded on September 14, 1944. The absolute extreme minimum is 7.45 ft (2.27 m) below mean sea
level (BMSL) as recorded on January 10, 1978 (Tides and Currents 2020a).

Tidal elevation record at Sandy Hook, New Jersey, shows the maximum water level of 5.16 ft (1.572 m)
in January 2019. The absolute extreme maximum and minimum water level of this station is 9.45 ft
(2.881 m) AMSL and 6.95 ft (2.118 m) BMSL as recorded on October 26, 2012, and on January 10, 1978,
respectively (see Appendix I1-B1; Tides and Currents 2020b).
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Table 2.2-3. Tidal Elevation (Relative to Mean Sea Level) Measurement in Atlantic City
and Sandy Hook, New Jersey Buoys

Atlantic City Steel Pier ‘ Sandy Hook, New Jersey
[\ ETY Max Min ‘ Mean Max Min
ft 0.21 0.46 -4.66 0.23 5.16 -5.22
January
m 0.06 0.14 -1.42 0.07 1.57 -1.59
ft -0.05 0.40 -3.68 0.02 4.66 -4.07
February
m -0.01 0.12 -1.12 0.01 142 -1.24
ft 0.21 4.01 -3.65 0.24 4.94 -4.45
March
m 0.07 1.22 -1.11 0.07 1.51 -1.36
ft 0.41 3.78 -3.11 0.37 4.50 -3.53
April
m 0.13 1.15 -0.95 0.11 1.37 -1.08
ft 0.68 4.21 -2.29 0.77 444 -242
May
m 0.21 1.28 -0.70 0.24 135 -0.74
ft 0.61 3.92 -2.42 0.71 437 -2.65
June
m 0.19 1.20 -0.74 0.22 1.33 -0.81
I ft 0.59 4.03 -2.33 0.70 439 -2.56
July
m 0.18 1.23 -0.71 0.21 134 -0.78
ft 0.78 4.06 -2.76 0.77 432 -3.22
August
m 0.24 1.24 -0.84 0.24 1.32 -0.98
ft 0.87 4.19 -2.45 0.79 4.52 -2.94
September
m 0.27 1.28 -0.75 0.24 1.38 -0.90
ft 1.11 5.16 -2.90 1.02 5.07 -3.80
October
m 0.34 1.57 -0.89 0.31 1.54 -1.16
ft 0.62 441 -3.28 0.56 4.52 -3.73
November
m 0.19 1.34 -1.00 0.17 1.38 -1.14
ft 0.38 417 -3.48 0.41 4.49 -4.20
December
m 0.12 1.270 -1.06 0.12 1.37 -1.28

2213 Water Temperature, Salinity, and Density

There are three main water masses present in the Mid-Atlantic Bight: the relatively fresh Shelf Water
with salinity less than 35 parts per thousand (ppt); the more saline slope water (35 ppt < salinity < 36
ppt); and the warm and salty Gulf Stream (temperature >64 °F [18 °C], salinity >36 ppt) (Miller et al.
2014).
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Using satellite-derived velocity and temperature data, Connolly and Lentz (2014) showed that
interannual variability in wintertime temperature in the Mid-Atlantic Bight is partially controlled by
alongshore advection of warmer water. The study also demonstrated that surface heat flux is controlled
by the difference of air-sea temperature.

Based on data collected at the New Jersey Wind Energy Area (NJWEA) for 2003-2016, the median
salinity of the water in the Offshore Project Area is 32.2 ppt and ranges from 29.4 to 34.4 ppt.
Temperature in the Offshore Project Area shows higher seasonal variability (BOEM 2017), with variation
of temperature as high as 68 °F (20 °C) at the surface and 59 °F (15 °C) at the seabed (BOEM 2017).
During spring and summer, the water in the Mid-Atlantic Bight experiences a strong stratification
caused by increased freshwater runoff and warmer temperatures. During this time, the warm fresh
water creates a layer over the cooler and saltier layer; thus, preventing the water from mixing. This
creates a bottom-trapped, cold, nutrient-rich pool, referred to as the Mid-Atlantic Cold Pool that
extends from Georges Bank, Maine to Cape Hatteras, North Carolina and is located over the mid- and
outer-shelf of the Mid-Atlantic Bight (NEIEA n.d.; Chen et al. 2018).

The formation of the Cold Pool is driven by seasonal patterns in solar heating and wind (Ganim 2019)
and is not spatially uniform (Lentz 2017). It forms at the start of spring, when wind mixing is reduced
and surface heat fluxes increase, causing the water column to become stratified (Ganim 2019; Lentz
2017). Freshwater runoff in the spring can further intensify stratification (Castelao et al. 2010). The Cold
Pool, located along the seafloor, is isolated from warming surface waters by the seasonal thermocline
and creates habitat conditions that provide thermal refuge to colder water species in the Mid-Atlantic
Bight ecosystem (Lentz 2017). Cold Pool waters are nutrient-enriched and, when upwelled toward the
surface, can drive phytoplankton growth and high concentrations of particulate organic matter in the
water column (Voynova et al. 2013). The timing of the formation and breakdown of the Cold Pool, as
well as its spatial extent, varies significantly each year but generally develops annually between spring
and fall (Chen and Curchitser 2020). The Cold Pool dissipates in the fall due to enhanced vertical mixing
from an increase in the frequency of strong wind events and the cooling of surface temperatures
(Ganim 2019). Despite a growing body of scientific literature on the Cold Pool, the mechanisms of its
formation, evolution, and long-term fluctuations remain poorly understood (Chen et al. 2018), and
multi-year observations show continued warming and a diminishment in size (NOAA 2020).

Considering the environmental, economic (with respect to fishing), and scientific significance of the
Cold Pool, and the necessity of collecting more information at both the water surface and the ocean
floor (Goldsmith et al. 2019) to help understand this environmental phenomenon, Atlantic Shores’
metocean buoys have been equipped with additional bottom sensors since 2019 deployments. This
buoy has captured and will continue to record weather events, which are crucial to analyzing the Cold
Pool development life cycle (Chen et al. 2018).

Winds, Air Temperature, and Density

The wind record was obtained from the GFEC continuous timeseries provided by Oceanweather, Inc.
(1979-2018).
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Based on this dataset, winds at this location predominantly come from the south-southwest, with a
significant number of high-speed winds (greater than 33 ft/s [10 m/s]) coming from the northwest as
presented in Figure 2.2-3 (see Figure 2-1 in Appendix |I-B2).

Extreme event analyses of wind speed at 33 ft (10 m) AMSL for different return periods and for several
averaging periods are presented in Table 2.2-4. The analysis was done combining all the time series
available from GFEC in all directions. Based on this analysis, the annual maximum wind speed (10-
minute average) is 49.2 miles per hour (mph) (22.0 m/s), and the maximum wind speed is 69.3 mph
(31.0 m/s) for a 50-year return period and 74.0 mph (33.1 m/s) for a 100-year return period. Further
extreme event analysis will be performed during detailed design and will be presented with the FDR
and FIR.
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Table 2.2-4. Extreme Wind Speeds within the Lease Area (Elevation: 33 ft [10 m
AMSL))

Averaging Return Period (Years)
Time 50 100

1 hour ft/s 68.6 85.0 96.5 103.0 126.0 134.8
m/s 20.9 259 294 314 384 411

10 minutes ft/s 72.2 89.2 101.7 108.6 1325 142.1
m/s 22.0 27.2 31.0 331 404 433

1 minute ft/s 794 984 111.9 1194 145.7 156.2
m/s 24.2 30.0 34.1 364 444 47.6

3 seconds ft/s 90.2 111.5 127.0 135.5 165.7 177.5
m/s 27.5 34.0 38.7 413 50.5 54.1

Monthly and annual values of air temperature and density at this location were analyzed at 443 ft (135
m) AMSL, using the model output for continuous period (1979-2018). In January, air temperature is
minimum, and density is maximum; while in August, air temperature reaches the highest value while
density drops to its minimum. The average air temperature at this offshore location is 53.4 °F (11.9 °C)
and average air density is 0.05 lb/ft> (0.87 kg/m?3). The highest monthly average temperature at this
location is 72.7 °F (22.6 °C) (in August) and lowest monthly average temperature is 35.4 °F (1.9 °C) (in
January) as presented in Table 2.2-5.

Table 2.2-5. Monthly Statistics of Air Temperature and Air Density within the Lease
Area for 1979-2018

Air Temperature Air Density
Month
°F 0.9 354 57.2 lb/ft3 3.9 2.8 3.04
January
°C -17.3 1.9 14.0 kg/m3 1.18 1.27 1.38
°F 5.18 35.6 55.9 lb/ft3 2.62 2.80 3.02
February
°C -14.9 2.0 13.3 kg/m3 1.19 1.27 1.37
°F 10.8 39.7 579 lb/ft3 2.58 2.76 2.98
March
°C -11.8 43 14.4 kg/m3 1.17 1.25 1.35
I °F 21.7 46.9 64.6 lb/ft3 2.60 2.71 2.84
Apri
°C -5.7 8.3 18.1 kg/m3 1.18 1.23 1.29
°F 42.6 55.6 74.1 lb/ft3 2.56 2.67 2.78
May
°C 5.9 13.1 234 kg/m3 1.16 1.21 1.26
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Air Temperature Air Density
Mean Avg ‘ i Avg

°F 50.2 65.3 79.5 lb/ft3 2.51 2.62 2.73
June

°C 10.1 18.5 26.4 kg/m3 1.14 1.19 1.24

I °F 579 72.1 82.8 lb/ft? 2.51 2.58 2.67

July

°C 144 223 28.2 kg/m?3 1.14 1.17 1.21

°F 55.0 72.7 82.9 lb/ft3 2.44 2.58 2.71
August

°C 12.8 22.6 28.3 kg/m3 1.1 1.17 1.23

°F 50.0 67.8 80.6 lb/ft? 2.47 2.62 2.73
September

°C 10.0 19.9 27.0 kg/m?3 1.12 1.19 1.24

°F 385 58.6 73.8 lb/ft3 247 2.68 2.80
October

°C 3.6 14.8 23.2 kg/m3 1.12 1.21 1.27

°F 24.8 495 66.5 lb/ft? 2.58 2.71 2.89
November

°C -4.0 9.7 19.2 kg/m?3 1.17 1.23 1.31

°F 8.8 41.0 61.0 lb/ft3 244 2.69 3.04
December

°C -12.9 5.0 16.1 kg/m3 1.1 1.22 1.38

2214 Storms

The Atlantic Shores Offshore and Onshore Project Areas are subject to extreme weather, such as storms
and hurricanes, which may impose hydrodynamic load and sediment scouring. The Project will be
designed to withstand extreme events including hurricanes and winter storms. Figure 2.2-4 shows the
major historic storm tracks in the Offshore Project Area from 1851 to 2021 extracted from HURDAT?2
dataset (Landsea and Franklin 2013). The different types of storms presented in Figure 2.2-4 are
summarized in Table 2.2-6. The extreme event analysis and the return period of wind, wave, and
hydrodynamics that will be generated due to different storms are presented in Appendix 11-B2 and are
being used in the design of the wind farm to assure withstanding and survival of the Project at the
time of extreme conditions.
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Table 2.2-6. Abbreviations Used in Figure 2.2-4

Abbreviation Description

EX Extratropical cyclone (of any intensity)
HU Tropical cyclone of hurricane intensity (>64 knots)
LO A low that is neither a tropical cyclone, a subtropical cyclone, nor an extratropical

cyclone (of any intensity)

SS Subtropical cyclone of subtropical storm intensity (>34 knots)
D Tropical cyclone of tropical depression intensity (<34 knots)
TS Tropical cyclone of tropical storm intensity (34-63 knots)

Any onshore substations and/or converter stations and the proposed Points of Interconnection (POI)
will be located inland from the ocean and not located in or proximate to any floodplain. The distance
from the shore and elevation above sea level (greater than 45 ft [13.7 m]) is expected to be sufficient
to shelter this infrastructure from the risk of coastal flooding due to storm surge. Although the majority
of the proposed landfall sites are located in flood zones, as presented in Figure 2.2-5, all cables will be
buried to an appropriate design depth to protect them from sediment erosion and to prevent exposure
due to flood and severe weather.

The storm wave direction in the Offshore Project Area varies throughout the year. Storm waves typically
come from the north throughout the summer, which is the season with the lowest wave record.
However, during the winter season, the largest storm waves come from the northeast. Typically, wave
heights detected in the Lease Area are less than 4.9 ft (1.5 m) (see Appendix II-B1).
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Table 2.2-7 provides extreme high-water level (EHWL) and extreme low-water level (ELWL) at an
offshore location relative to mean sea level (MSL) for different return periods. This dataset is obtained
by analyzing all timeseries from the GFEC model (see Appendix I1-B2). Based on the analysis, EHWL can
be as high as 9.58 ft (2.92 m) AMSL, and ELWL can be as low as 7.94 ft (2.42 m) BMSL for a 1,000-year
return period.

Table 2.2-7. Extreme Total Water Levels Relative to MSL from within the Lease Area

Return Period (Years)

Variable Unit

50 100
ft 2.92 4.95 6.14 6.59 843 9.58
EHWL
m 0.89 1.51 1.87 2.01 2.57 2.92
ft -2.62 -4.27 -5.38 -5.91 -7.28 -7.94
ELWL
m -0.80 -1.30 -1.64 -1.80 -2.22 -2.42

Table 2.2-8 presents extreme wave heights (in feet relative to MSL) and associated wave periods for
different return periods. Based on the analysis, the maximum wave height can reach 57.4 ft (17.5 m)
and the peak wave period can be 17.3 seconds for a 1,000-year return period.

Table 2.2-8. Extreme Wave Heights (relative to MSL) and Associated Wave Periods
from within the Lease Area

Return Period (Years)

Variable Unit
50 100
Hs ft 15.7 21.7 259 279 384 413
m 48 6.6 7.9 8.5 1.7 12.6
Tp seconds 9.8 11.5 13.0 13.7 16.8 17.3
Hwmax ft 29.2 38.1 43.0 449 57.1 57.4
m 8.9 11.6 13.1 13.7 174 17.5
Thmax, Low | seconds 7.8 9.2 104 11.0 15.1 15.6
Thmax, up seconds 9.4 11.0 12.5 13.2 16.1 16.6
Cmax ft 21.0 31.2 394 433 66.5 73.8
m 6.4 9.5 12.0 13.2 203 22.5

Comparison of the storms during the tropical and extra-tropical storm periods suggests wave heights
and wind speeds are greater during the tropical storm period.
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2.2.15 Sea Level Rise

Sea level rise is the most predictable component of climate change, while there are also changes in
the patterns of extreme events with potential increase in their frequency and severity. Both sea level
rise and storm surge can impact coastal facilities more seriously than those farther offshore.

To find the trend of sea level rise in the area, data collected between 1910 and 2021 from NDBC Buoy
No. 8534720 (located in the Atlantic City Steel Pier) shows a linear trend increment of the tide level of
0.16 inches per year (in/year) (4.16 millimeters per year [mm/year]) based on monthly sea level data as
presented in Figure 2.2-6. A tidal elevation record obtained from a separate buoy (NDBC Buoy No.
8531680) located in Sandy Hook, New Jersey, shows the exact same sea level rise of 0.16 in/year (4.17
mm/year for the period of 1932-2021) as presented in Figure 2.2-7.

2.2.2  Potential Impacts and Proposed Environmental Protection Measures

The construction, O&M, and decommissioning of the Project is expected to have potential localized
effects on metocean conditions. These conditions may potentially disrupt Project phases, or damage
Project components (e.g., foundations, WTGs, export cables, onshore elements) once installed. This
section discusses how the Project may be affected by the metocean conditions in the Offshore Project
Area as well as how metocean conditions may be influenced by the presence of Project facilities.

2.2.2.1 Effects of Metocean Conditions on Project Facilities and Activities

As discussed in Sections 4.3 and 4.4 of Volume |, the WTGs and offshore substations (OSSs) will be
designed according to site-specific conditions, including winter storms, hurricanes, and tropical storms,
based on industry standards such as American Clean Power Association, International Electrotechnical
Commission, American Petroleum Institute, and International Organization for Standardization
standards.

Atlantic Shores will also design the Project construction schedule to take into consideration both
extreme weather and environmental conditions. In addition to the meteorological (met) tower, up to
two temporary metocean buoys may be installed and kept in place during construction to monitor
weather and sea state conditions to ensure safe working conditions for all personnel. During O&M,
safe weather limits will be established for all installation and maintenance activities, including
shutdown during extreme weather.
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Hurricanes, strong storms, and associated waves and currents, tides, and tidal currents have the
potential to cause seabed impacts through movements of sediments. This can expose buried cables
and scour the sea floor around WTG, OSS, and met tower foundations. Inter-array, inter-link, and
export cables will be buried to a target burial depth of 5 to 6.6 ft (1.5 to 2 m), which will help reduce
these effects. The selection of equipment best suited for installation is an iterative process that involves
reviewing seabed conditions, cable properties, laying and burying combinations, burial tool systems,
and anticipated performance. Cable protection (e.g., rock placement, concrete mattresses, rock bags,
or grout-filled bags) may be necessary if sufficient burial depth cannot be achieved (e.g., due to
sediment properties or a cable joint). Cable protection may also be required to support the crossing
of existing marine infrastructure such as submarine cables or pipelines (see Section 4.5.7 of Volume ).
While Atlantic Shores will work to minimize the amount of cable protection required, based on
sediment conditions in the Offshore Project Area, it is conservatively assumed that up to 10% of the
export cables, inter-array cables, and inter-link cables may require cable protection. A cable burial risk
assessment was completed to supports the design and selection of embedment techniques. In
addition, as discussed in Section 5.4 of Volume |, post-event inspections will be conducted after a
storm during which measured environmental conditions exceed specified conditions (e.g., a hurricane
or significant storm event) to assess the potential effects on Project components.

Scour protection may be installed at the base of foundations to protect them from sediment
transport/erosion caused by water currents. The presence of foundations can create locally higher
currents around the structures, which scour protection can withstand.

From the potential landfall sites, onshore interconnection cables will travel underground primarily
along existing roadways and/or utility ROWSs to proposed onshore substations. From the proposed
onshore substations, the onshore interconnection cables will continue underground to the proposed
POls for interconnection to the electrical grid. HDD at the landfall sites will help ensure sufficient burial
of the cables along the beachfront which is subject to erosion and coastal flooding. Also, cables will
be buried underground and encased in a concrete duct bank to protect these components from the
effects of storm surge and coastal flooding. Aboveground facilities (i.e., onshore substations and POls)
are outside of Federal Emergency Management Agency-designated flood zones.

2.2.2.2  Impact-Producing Factors on Metocean Conditions

The presence of Project structures in the ocean could result in localized changes to current and
associated mixing of the water column near foundations and/or scour protection. However, the
potential effect of offshore wind structures on oceanographic processes is highly dependent on the
specifics of the wind farm and the underlying atmospheric and oceanographic conditions.

Monitoring the physical dynamics in the Mid-Atlantic Bight and Cold Pool are important to
understanding how placement of WTGs may affect ocean mixing. Modeling studies, considering
varying sizes of wind projects and technology, have indicated that WTGs may cause atmospheric
disturbances to near-surface winds that influence ocean mixing (Afsharian and Taylor 2019). The extent
of changes to ocean mixing at local and regional, or mesoscale, scales is not well known and can vary
widely in magnitude as local mixing depends on atmospheric forcing, daily heating and cooling, wind,
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changes in temperature and humidity associated with mesoscale weather, and other processes
(Paskyabi et al. 2015). Measuring and predicting any possible effects to ocean mixing is highly
dependent on the characteristics of the Project (e.g., spacing between WTGs, size of WTGs), and the
local and regional atmospheric and oceanographic conditions (Moum and Smyth 2019).

Drawing early conclusions from European or modeling studies have inherent differences, as the Mid-
Atlantic Bight has weaker tidal currents and more intense stratification than the North Sea and is
different from other western boundary currents or mesoscale circulation features in European waters.
It has been suggested that slower ocean velocities in the southern Mid-Atlantic Bight would result in
significantly less mixing than has been found in Europe (Carpenter et al. 2016), and that European
studies are more representative of Mid-Atlantic Bight conditions during weaker stratification. It is
considered unlikely that artificial structure-induced mixing could overcome the natural intense summer
stratification sufficiently to influence the Cold Pool and cause broader ocean mixing (Miles et al. 2020).
However, considering the seasonal, annual, and longer scale changes in the Cold Pool and Mid-Atlantic
Bight, Atlantic Shores supports contributing to regional collaborative science to study and monitor the
Cold Pool and is working with Rutgers University to provide information on the oceanographic
conditions in the Offshore Project Area that are being used to monitor the region and its features.

2.23  Summary of Proposed Environmental Protection Measures

Atlantic Shores has already taken steps and has made commitments to avoid, mitigate, and monitor
the effects on the Project and metocean conditions through deployment of their offshore metocean
buoys. Additional avoidance and mitigation measures will be evaluated further as the Project
progresses through development and as site-specific metocean data becomes available. The following
is a summary of environmental protection measures proposed to minimize effects to the Project and
to metocean conditions:

e Offshore data collection is being conducted using metocean buoys and shared with the public.

e The Project has been designed to consider site-specific metocean conditions.

e The WTG technology and construction schedules take into consideration both extreme
weather and environmental conditions.

¢ Safe weather limits for all installation and maintenance activities, including shut down during
extreme weather will be established.

e Inter-array, inter-link, and export cables will be buried to a target depth of 5 to 6.6 ft (1.5 to 2
m) which will help reduce exposure and/or scour.

e HDD will be employed at the landfall sites to ensure sufficient burial of the cables along the
beachfront which is subject to erosion and coastal flooding.

e Buried onshore cables will be encased in a concrete duct bank which protects them from the
effects of storm surge and coastal flooding.

¢ Onshore interconnection cables will be installed underground primarily along existing
roadways and/or utility ROWs.
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3.0 Physical Resources

This section provides a detailed description of the physical resources including air quality and water
quality within the Project Area.

3.1 Air Quality

This section describes air quality in the affected environment, associated impact producing factors
(IPF), and measures to avoid, minimize, or mitigate potential effects from regulated sources during
construction, operations and maintenance (O&M), and decommissioning. This section also describes
the benefits from avoided air pollutant emissions associated with the Project.

Atlantic Shores recognizes the importance of air quality from a local, regional, and global perspective.
Air quality protection is important because air quality affects human health, the health of ecosystems,
and climate change, directly and indirectly.

Unlike traditional fossil-fuel based energy generation, the Project’s wind turbine generators (WTGs)
will not generate any air pollutant emissions. Instead, the electricity generated by the WTGs has the
potential to significantly reduce emissions from the regional electric power grid over the life of the
Project by displacing electricity generated from pollution-emitting fossil fuel-fired power plants that
otherwise would be required to serve the projected increase in electric demand within regional electric
markets. Atlantic Shores estimates that power generated by the Project can reduce greenhouse gas
(GHG) emissions, reported as carbon dioxide equivalents (COze), by approximately 2,605 tons per year
(tpy) for every megawatt of capacity. Given that the Project will consist of up to 157 WTGs, a reasonable
estimate of the output for the Project would reduce GHG by an estimated 6.13 million tons of COze
annually, which is the equivalent of removing 1.21 million cars from the road. Additional detail is
provided in Section 3.1.2.5.

While the WTGs will not generate air emissions, air emissions will occur in connection with Project
construction, O&M, and decommissioning activities. Air emissions from these Project activities are
directly associated with internal combustion engines generating power for vessels, vehicles, and tools
needed to support the various phases of the Project. These emitting activities in the Offshore Project
Areas will be subject to air quality requirements under 40 CFR Part 55 and implementing New Jersey
Department of Environmental Protection (NJDEP) regulations. Within the Onshore Project Area
individual onshore stationary emissions sources are subject to relevant New Jersey and New York air
permitting jurisdiction, and stationary and mobile air emission sources throughout the Project areas
are subject to relevant U.S. Environmental Protection Agency (EPA) jurisdiction.

3.11 Affected Environment

The affected environment is the airshed in the broader geographic area that may be affected by
Project-related air emissions. For the purposes of the assessment of air emissions from the Project, the
Atlantic Shores Project Region is the airshed within 25 nautical miles (nm) (46.3 kilometers [km]) of the
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centroid of the Offshore Project Area, and the airshed within 15.5 miles (mi) (25 km) from the Export
Cable Corridors (ECCs), the New Jersey and New York Onshore Project Areas, and ports where Project-
related activities could occur (see Figure 3.1-1). The Project Region encompasses the area subject to
Outer Continental Shelf (OCS) air permitting (see Section 3.1.1.4) and provides a reasonable buffer for
assessing effects from emissions of primary criteria and hazardous air pollutants (HAPs).2

The description of the affected environment includes descriptions of criteria air pollutants, HAPs, and
GHGs. It also includes a description of the regulatory requirements in place to protect the affected
environment.

3.1.11 Criteria Air Pollutants

The Clean Air Act (CAA) (42 U.S.C. §§ 7401 et seq., amended 1990) and implementing Federal and State
regulations, requires the EPA to established NAAQS for pollutants that are considered harmful to
public health and welfare and the environment. These pollutants come from a diverse set of sources,
including cars and trucks, electric power plants, factories, office buildings, and homes. EPA has
established NAAQS for six air contaminants, known as criteria pollutants. These criteria pollutants are
sulfur dioxide (SOz), particulate matter (with a diameter smaller than 10 microns as PM10 and a diameter
smaller than 2.5 microns as (PMzs), nitrogen dioxide (NO2), carbon monoxide (CO), ozone (Os), and
lead (Pb). For these pollutants, two types of NAAQs (40 CFR Part 50) may be established: primary
standards that are adopted to protect public health, including the health of "sensitive" populations
such as asthmatics, children, and the elderly, and secondary standards that set limits to protect public
welfare, including protection against visibility impairment, damage to animals, crops, vegetation, and
buildings.

EPA has classified all areas of the country as being in attainment, nonattainment, or unclassified with
respect to the NAAQS for each of the criteria pollutants. An area that complies with the NAAQS for all
the criteria pollutants is classified as an attainment area. An area that is out of compliance with the
NAAQS for one or more criteria pollutants is classified as a nonattainment area. An area that cannot
be classified as meeting or not meeting the NAAQS based on available information is an unclassified
area. Areas that were in nonattainment of an NAAQS standard within the previous 20 years but are
currently unclassified or in attainment with the standards, are referred to as maintenance areas.

Emissions standards, permitting requirements and other air quality protection provisions may vary
depending upon whether the air quality effects associated with a proposed emissions source occur
within or may affect a nonattainment, attainment, unclassified or maintenance area.

3 The impact of air emissions on secondary pollutant formation (including the formation of ground-level ozone

and fine particulate) is regional, and the impact of GHG emissions on climate is global.
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Appendix II-C includes a breakdown of maximum emissions in each of five main geographical regions
with a breakdown of which ports are in each geographical region. These max emissions represent the
worst case for that region assuming any vessel that can operate from one of the ports in the given
region operates exclusively from that region. This breakdown is found in the tables on pages II-C-36
through I1-C-38.
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When the EPA designates a new NAAQS, older standards are not automatically revoked. Because of
this, there are two different 8-hour ozone standards (designated as the 2008 and 2015 8-hour ozone
standards), and the attainment classifications are different for the different standards. Also, the CAA
required the EPA to classify areas that are designated as nonattainment for ozone standards by the
severity of their pollution. These classifications, in order of severity, are marginal, moderate, serious,
severe, and extreme.

The EPA does not designate the attainment status of offshore areas. Offshore areas within 25 mi (40.2
km) of shore are subject to the regulations of the corresponding onshore area, including NAAQS-
related regulations. Therefore, offshore areas are treated as having the same attainment status as the
corresponding onshore areas. As shown in Figure 3.1-2, the Offshore Project Area is closest to Ocean
County, New Jersey, which is designated as being in marginal nonattainment with the 2008 and 2015
8-hour ozone standards.

Appendix II-Cincludes a table listing the nonattainment and maintenance status for each county where
Project activities could occur.

Figure 3.1-3 shows measured ambient concentrations of key criteria pollutants in and near the Project
Region, over the last 10 years. The CAA gives special air quality and visibility protection to national
parks larger than 6,000 acres (24.3 square kilometers [km?]) and national wilderness areas larger than
5,000 acres (20.2 km?) that were in existence as of the 1977 CAA amendments (NPS 2020). These areas
are referred to as "Class |” areas. One Class | area, the Brigantine Wilderness Area, is part of the Edwin
B. Forsythe National Wildlife Refuge located approximately 11 mi (14.5 km) west of the Lease Area.
Figure 3.1-3 shows the Lease Area in relation to the Brigantine Wilderness Area.

Despite the current NAAQS attainment status for the Project Region, overall air quality in the
northeastern U.S. has been improving over the last 10 years. Examples of this overall improvement are
shown in Figure 3.1-4. The figure shows ambient air concentration trends as measured at the
continuously operated monitoring stations that are nearest to the Offshore Project Area and the
onshore transmission routes and substations. Over the last 10 years both short-term and long-term
average concentrations of these criteria pollutants have decreased or remained constant.

Air pollutant emissions derive from both naturally occurring (biogenic) and human-made
(anthropogenic) sources. The NJDEP Bureau of Evaluation and Planning tracks state-wide
anthropogenic emissions for the following source categories: point sources (large stationary sources
such as coal- or natural gas-fired power plants), area sources (small stationary sources such as home
furnaces and fireplaces), on road mobile sources (automobiles), and nonroad mobile sources
(equipment engines). As shown in Figure 3.1-5, onshore anthropogenic air emissions have decreased
for key criteria pollutants in New Jersey over the last 10 years.

ATLANTIC SHORES | Physical Resources Page 3-5



\b/6S\IN\ZS004d\D | £202/12/6

OVYN Z-1 €V T aXW\Isnbny €208

PXUBOEOECOT SPIDIS JUBLILIDNY S

!’

- = T =T I
510000 520000 530000 540600 Morris 55000 560000 \ Fostlt ??ounty ) - 530,0 :,/ =3 590000 500000 O reens ! 610000 620000
Existing Goethals == // of g4 Existing Gowanus| County | Nassau
LEGEND Substation (POI) 7 Counfy e i«ﬂ /| substation (POI) ;\ County
g ®  Wind Turbine Generator 7 \ 7 Narrows i )
g . o SN Kingsh NS 5 (Yo
Z| & Potential Landfall = 2D RS 3 { 4 VAFRD
= Union County 15 Jiioy P
: ; ; Richmond ~ \
A Potential Point of Interconnection (POI) ? \\
= larrabee Onshore Interconnection Cable Route Option ] E;:,s;::gt::;:s?pgl:)ls /j J
- Atlantic Onshore Interconnection Cable Route Option
i<}
s Atlantic or Larrabee Onshore Interconnection Cable Route Option =
=
" | == Goethals or Fresh Kills Onshore Interconnection Cable Route Option
= Gowanus Onshore Interconnection Cable Route Option
Ef?l County Boundary
| ;
g | Monmouth Export Cable Corridor (ECC) \ Rarttan Bay & S
gl + + =S N + + + 2
|| Northern ECC o A 3\ 7
‘_I ’ 4 Sesnnes /J‘[ NS i Sand[_}y Hook ™\
L : Middlesex i/ \\\jy }}J\
Lease Area OCS-A 0499 County ; \\"«‘\}\1 Northern Export
o - Marginal Nonattainment with the 2015 8-hour Ozone Standards // | Cable Corridor (ECC) =
g inment i 7 + - e ™ T + £
& Moderate Nonattainment with the 2015 8-hour Ozone Standards )3 =
/ -
&7
. 7
— 0 3 6 12 Miles Sl . 7
“ N 1:456,000 /
[ ] w E /
slo 4 8 16 Kilomet il 4 g
S llometers 38000 feet S / i 5]
= Map Projection: NAD 1983 UTM Zone 18N (Meters) == + + + + + &
| Basemap: World Ocean Base, Esri Existing Atlantic &
Substation (POI)
Monmouth
8
+ -+ + g
3
5 - v o8
b
3
=
i i + 8
3
3
= £ + =
3
Monmouth Export
” Cable Corridor (ECC)
o
f=1
+ i T
3
=]
s & i o
3
8
‘ + £ + g
loucester, R
County /
\ /
Y/
8
& ¥ + y =
“NA) J’)\S\/‘L\ <
8
+ + + g
vl
f=3
+ + &
<
8
& + i
<
8
i 5 + g
~
Lease Area
\\ OCS-A 0499
]
510 530000 540000 550000 560000 570000 580000 590000 500000 610000 620000
ATLANTIC SHORES Fgure 2
; NAAQS Attainment Status
offshore wind




100

550000 56000 570000 580000 590000
7
] K= J =
/‘.‘
a//
/
/ b L
Burlington | . / o
g County i Manahawkin . 8
i Ocean County Bay r @
: .
|
i CA
> |
|
! »,*
|‘ / 2 s e °
g \
a ! . @
3 / / e
» ’IJ ; A . . L]
) / L - * b &
~ / =
N // e ® e ¢ : :
/i L
/ o %
‘/// » . e L]
/ = e
// ! . e L] !
L
Great [ e o ®
\ Bay
\ L
N\ e o e %
L
® L
= s AT
. o * 2
Atlantic
County . ®
///’
Y/
Atlantic _Cjity”””‘/
////
’/
//
LEGEND
D Lease Area OCS-A 0549
D Lease Area OCS-A 0499
| County Boundary
D Brigantine Wilderness Area
®  Wind Turbine Generator
0 1.5 3 6 Miles

0 2 4 8 Kilometers

Map Projection: NAD 71983 UTM Zone 18N (Meters)

Basemap: World Ocean Base, Esri

550000

Y00

301

580000

ATLANTIC SHORES

————— offshore wind

590000

Figure 3.1-3
Lease Area in Relation to Brigantine Wilderness Area




Statewide New Jersey Carbon Monoxide Trend, 1990-2020 Statewide New Jersey Carbon Monoxide Trend, 1990-2020
2nd-Hig 8-Hour 2nd-High 1-Hour ge C

Parts per Million (ppm) Parts per Million (ppm)

1-Hour Primary Standard = 35 ppm

——— — — — — —— ————— —— 30
8-Hour Primary Standard = 9
pom

]

Concentration (ppm)
o
Concentration (ppm)
8

Concentration (ppb)
w
(=]

15
2
10
2 5
0 ;

Y S SaesazoeamRERR R R R R R R R R $REERREeEESS33388:3838E8888838880
© © ©¢C OV OLwoooo0000000o000o0o00co0ocococCcocg S = N W s O NDOO -~ NWXENON®OO =NWHEONN®OOS
E2REREELSESINELREIBBaRasaadIdo

Statewide New Jersey Nitrogen Dioxide Trend, 1990-2020 Statewide New Jersey Nitrogen Dioxide Trends, 1990-2020
g Annual ( Year) g 98t & 3-Year ge 98 Daily 1-Hour
Parts per Billion (ppb) Parts per Billion (ppb)
80 120
Annual Primary Standard = 53 ppb
_________________W___W__ 100 2010 1-Hour Primary Standard = 100 ppb
50
Z 80
40 &
c
[=]
T 60
€
8
g
S 40
20
20
10
0

0 ECEReER8S 888 R RE22R3s3325¢8¢8
a2 oo o oo o o o N NRNRNRNNRNRNRNRERNRNNRRERR
BERBEREUEEEERE2R5888333322333338

Statewide New Jersey PM.s Trends, 2001-2020 Statewide New Jersey PM:.s Trends, 2001-2020
Annual Mean & 3-Year Average of the Annual Mean Concentrations 98 Percentile & 3-Year Average of the 98 Pe 24;"0"7 g
Micrograms per Cubic Meter (pg/m?) Micrograms per Cubic Meter (ug/m)
20 70
18 — — — — — - 1997 24-Hour Primary Standarc = 65 pg/m*
A 60
/\
16
- R =
';':? 1997 Annual Primary Standard | 2013 Annual Primary Standard "E
5 =15.0 pg/m* k =120 yghm? -:»
S12 \ —_—_——————— 2.0
c
& £
210 2
® £
H g
g° 5
g o
S 20
4 10
2
0
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2015 2019 2020

0
2001 2002 2003 2004 2006 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2078 2019 2020

Statewide New Jersey Sulfur Dioxide Trends, 1980-2020 Statewide New Jersey Sulfur Dioxide Trend, 1980-2020
99th & 3-Year ge of the 99t tile Daily 1-Hour C 2nd: 24-Hour srag [
Parts per Billion (ppb) Parts per Billion (ppb)
250 160
NJ 24-Hour Primary Standard = 140 ppb (0.14 ppm)
14D |- s e o o s s e . s - - s - - . -t
200
120
oy
&1s50 100
5 g
B 2010 1-Hour Primary 5 8
e Standard = 75 ppb =
£ 100 2 60
< 3
5
O a0
50
20
oo T mmmuunummwmnum»wsmnu\: 0—-\d_v—-\—aaaadaa-\—\aa-‘assggw58uu~mgﬂgsﬂg~g~\l
BERE B3B3 EEESRAPBESIEs2Rs 5838828832328 EERECREEEE2REEETE8c2 s RE3882=noraa3s3ak

Source: 2020 New Jersey Air Quality Report. Retrieved from: https.//www.nj.gov/dep/airmon/pdf/2020-nj-aq-report.pdf

ATLANTIC SHORES Figure 3.1-4

Regional Ambient Air Concentrations
offshore wind 9




New Jersey Statewide Volatile Organic Compounds Emission Trend New Jersey St ide Carbon M ide Emission Trend

1,200 6,000
1,000 5. 2000
a
- 221 g 2,498
8 800 2] % 4,000
g 2
@ g
2 600 [273] 171 E 3.000
E a 78]
:
% 400 [1e0] = 72 2,000 [1477]
[87] (2856] :
200 1,000 1 1,661)
1.13]
0 39 40 0 ___E 38 —_E_,_—Igi_
2002 2007 2011 2017 2002 2007 @ 2011 67| 2017
oPoint sArea 00nroad Mobile ONenroad Mobile [ aPoint mArea OOnroad Mobile ONonroad Mobile
New Jersey Fine Particulate Matter Emission Trend New Jersey Sulfur Dioxide Emission Trend
35,000
100,000
90,000
30,000 16772
s 80,000
e 5 oW
T 25000 e
K g 70000
z :
-4 20,000 § 60,000
= =
2 S 50,000
& 15,000 §
40,000
10,000 30,000
20,000
5,000 630
10,000 721
0! 2| b m—
2002 2007 2011 2017 2007 2011 2017
oPoint mArea 0Onroad Mobile ONonroad Mobile oPoint BArea DOnroad Mobile ONonroad Mobile |

Note: Area Source fugitive dust emissions are post-adjustment.

New Jersey Statewide Nitrogen Oxides Emission Trend

1,200
1,000
> [232]
9 800
g
"
5 [188]
¥ 600
e -
: )
3
9 400
38 [275]
200
0 ' T [
2002 2007 2011 2017
| o Point ®Area 0OOnroad Mobile ONonroad Mobile

Source: New Jersey Air Emission Inventories. Retrieved from: https://www.nj.gov/dep/baqp/inventory.htm!

ATLANTIC SHORES Figure 3.1-5

it i Anthropogenic Air Emissions in New Jersey




Construction and Operations Plan

Marine vessels are the largest source of anthropogenic air pollutant emissions in the marine
environment. For example, waterborne commerce generated 48,322 vessel trips to ports along the
Delaware River in 2016 (over 24,000 roundtrips) (USACE 2017). Several of the ports under consideration
for Project construction and O&M activities are in developed metropolitan and industrial areas with
significant rail, road, vessel, and air traffic that generate associated air emissions.

3112 Hazardous Air Pollutants

In addition to criteria pollutants, air pollutants may be classified as HAPs. HAPs are compounds that at
varying exposure levels are known or suspected to cause serious health effects (e.g., certain forms of
cancer or birth defects) or can result in serious adverse environmental effects. Some examples of HAPs
are acrolein, formaldehyde, and cadmium.

HAPs may be emitted from fossil fuel combustion (due to the presence of impurities or products of
incomplete combustion) and from industrial processes that involve the use of toxic chemicals. A
portion of total PM and total volatile organic compound (VOC) emissions consists of HAPs, and air
emission trends will generally follow the particulate matter and VOC trends described in Section 3.1.1.1.

3113 Greenhouse Gases

A GHG is an atmospheric gas that slows the rate at which heat radiates from earth into space, thus
having a warming effect on the atmosphere. Carbon dioxide (COz2) is the most common GHG. Because
CO:s: is relatively stable and uniformly mixed in the atmosphere, the effect of GHG emissions generally
does not depend upon where within the earth’s atmosphere the GHG emissions occur. Anthropogenic
GHG emissions make the earth warmer than it would be due to naturally occurring air emissions and
other effects alone, and global warming causes several other climate changes, including increases in
the frequency and intensity of storms and other severe weather events, and sea-level rise. Based on
National Oceanic and Atmospheric Administration (NOAA) data and analysis (NOAA 2022), CO:
ambient air concentrations have an increasing trend, with the global monthly mean COz concentration
increasing from 340 parts per million (ppm) in 1980 to 417 ppm as of December 2021.

In addition to CO2, GHGs include methane, nitrous oxide, and sulfur hexafluoride (SFe). Each of these
compounds has an associated Global Warming Potential (GWP) that correlates the global warming
effects of the compound to that of CO2, which has a base value of one (for example, methane has a
GWP of 25, which means each ton of methane has the equivalent greenhouse effect of 25 tons of COz).
GHGs are typically multiplied by their GWP values to express the total as COze.

Per the International Energy Agency (IEA 2020), global energy-related CO2 emissions increased by 62%
from 1990 to 2018. Over the same period, New Jersey's estimated GHG emissions for major sector
activities* decreased by 20% (NJDEP 2020a).

4 New Jersey reported categories are Transportation; Electricity Generation; Residential; Highly Warming Gases;

Commercial; Industrial; Waste Management; and Land Use & Sequestration.
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As described in Section 4.6.3 of the September 1, 2022, OCS air permit application, Atlantic Shores will
request suppliers for option pricing to allow the use of SF6 alternatives where such equipment would
meet the safety and performance requirements of the supplied equipment.

3114 Regulatory Requirements

As a result of the air quality and emissions standards set by the EPA, the State of New Jersey, and the
State of New York, the Project activities which generate emissions will be subject to various Federal
and State regulations. These regulations provide the basis for how Atlantic Shores has assessed and
will manage emissions sources.

OCS Air Permitting

Under 40 CFR Part 55, EPA regulates the air emissions associated with “OCS sources.” OCS sources are
defined in part as air emissions sources on vessels “permanently or temporarily attached to the seabed
and erected thereon and used for the purpose of exploring, developing or producing resources
therefrom” (40 CFR §55.2). The Project will require an OCS Air Permit under 40 CFR Part 55 for any
regulated OCS sources associated with the Project.

Authority to issue the OCS air permit currently lies with EPA Region 2, but the State of New Jersey is
in the process of obtaining delegated authority to issue and enforce OCS air permits. Per 40 CFR
§52.11(b), that delegation can occur when New Jersey has demonstrated that the State has adopted
the appropriate portions of the regulation into State law, and has adequate authority, resources, and
administrative procedures to implement the regulation. New Jersey incorporated 40 CFR Part 55 into
the NJDEP regulations (at NJAC 7:27-30) effective May 4, 2020. There are two other key differences in
air permitting requirements for operations in the OCS versus onshore operations:

e Under EPA regulations, air quality requirements for OCS sources located within 25 mi of State
seaward boundaries are the same as those applicable to sources located in the corresponding
onshore area. Atlantic Shores expects that the State of New Jersey will be designated as the
corresponding onshore area, and the Lease Area is within 25 mi (40 km) of New Jersey's
seaward boundary (which in turn is 3 nm [5.6 km] from the coastline). Therefore, the OCS air
permit will address compliance with NJDEP regulations at New Jersey Administrative Code
(NJAC) 7:27.

e A facility’s Potential to Emit (PTE) is used in onshore and offshore permitting to determine
whether certain major source permitting requirements are triggered. For onshore air permits,
the PTE is calculated based on the emissions from stationary sources at the facility, and
generally excludes temporary sources associated with construction. For OCS facilities, 40 CFR
Part 55 mandates that emissions from vessels that are servicing or associated with the
operation of OCS sources must be counted as direct emissions from the OCS source, while
those vessels are at the source or transiting within 25 mi (40 km) of the source. EPA has
previously determined for offshore wind projects that the PTE includes temporary operations
associated with construction. Under this definition of PTE, the construction and operation of
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OCS sources in the Lease Area will trigger major source permitting requirements under the
Prevention of Significant Deterioration (PSD) rules at 40 CFR §52.21, and the nonattainment
New Source Review (NSR) rules at N.J.A.C. 7:27-18.

Through the OCS air permitting process, Atlantic Shores will document compliance with all applicable
Federal and New Jersey air quality requirements. As described in Section 3.1.2.6, this will include
documentation of compliance with ambient air standards, documentation of State of the Art (SOTA)
emission controls and obtaining emissions offsets.

Other Regulatory Requirements

Project activities onshore and offshore can be subject to other Federal and State air quality
requirements. Those can include:

e Federal New Source Performance Standards (NSPS): Per Section 111 of the CAA, the EPA has
developed technology-based standards which apply to specific categories of stationary
sources. Potentially applicable NSPS include standards for Stationary Compression Ignition
Internal Combustion Engines (40 CFR 60, Subpart Illl).

e Federal National Emissions Standards for Hazardous Air Pollutants (NESHAPs): EPA has
developed NESHAPs for stationary sources of HAPs. Potentially applicable NESHAPs include
standards for Stationary Reciprocating Internal Combustion Engines (40 CFR 63, Subpart ZZZ7).

e Federal standards for nonroad and marine diesel engines: Nonroad diesel engines and marine
diesel engines installed on U.S. vessels are subject to regulations at 40 CFR Part 89, 40 CFR Part
94, and 40 CFR Part 1042.

e New Jersey stationary source preconstruction permit requirements: Individual stationary
sources onshore could be subject to preconstruction permit requirements. This could include
the requirement to obtain a general permit for emergency generators firing distillate fuels (GP-
005A).

e General Federal Conformity Determination: The General Federal Conformity Rule (40 C.F.R. Part
93, Subpart B and 40 C.F.R. Part 51, Subpart W) ensures that Federal actions do not interfere
with State plans to attain and maintain the NAAQS in areas that are or have been classified as
nonattainment for those standards. Bureau of Ocean Energy Management (BOEM) is
responsible for determining whether review under the General Conformity Rule is applicable
to the Project. If applicable, the analysis would address direct and indirect air emissions from
the Project that are not otherwise addressed by the OCS air permit and are within a
maintenance or nonattainment area. If emissions are below certain de minimis thresholds, a
General Federal Conformity determination is not required.

While not a regulatory requirement applicable to Project activities, the New Jersey Global Warming
Response Act (GWRA) (P.L. 2007 c.112; P.L. 2018 c.197) requires the NJDEP and other State agencies
to develop plans for reducing emissions of COze to 80% below 2006 levels by 2050. NJDEP's plans
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include "the rapid adoption of three key strategies: (1) replacing internal combustion vehicles with
electric vehicles, (2) converting space and water heating in the residential and commercial buildings to
electric heat, and (3) replacing fossil fuels in the electric generation sector with renewable energy
sources” (NJDEP 2020b). The plans include offshore wind as a key component, and the Project would
serve to support implementation of NJDEP’s plans.

Similarly, the Climate Leadership and Community Protection Act (CLCPA) requires New York to reduce
economy-wide greenhouse gas emissions 40 percent by 2030 and no less than 85 percent by 2050
from 1990 levels. The Draft Scoping Plan lists New York’s nation-leading climate directives as including
9,000 MW of offshore wind by 2035, and the Project would serve to support implementation of that
directive.

312 Potential Impacts and Proposed Environmental Protection Measures

While the WTGs will not generate air emissions, air emissions will result from Project-related activities.
The potential IPFs which may affect air quality during construction, O&M, or decommissioning of the
Project are presented in Table 3.1-1.

Table 3.1-1. Impact Producing Factors for Air Quality

. Construction & Operations & L. .
Impact Producing Factors ) . Decommissioning
Installation Maintenance

Vessel Air Emissions ° ° °
Onshore Air Emissions ° ° °
Structures and Generators Air Emissions ° ° °
Aircraft Air Emissions ° ° °
Avoided Air Emissions °

Each IPF section addresses the potential effect of air emissions on air quality because contaminants in
the airshed can affect human health, visibility, and soils and vegetation, and because on a global scale
GHGs can affect climate.

Almost all of the Project-related air emissions will be from internal combustion; that is, the use of fuel
for vehicle/vessel propulsion, for mechanical work, or for generating electricity (e.g., when shore power
is not available or practical).

The maximum Project Design Envelope (PDE) analyzed to assess potential affects to air quality is the
maximum offshore and onshore build-out of the Project. Section 4.11 of Volume | describes the PDE,
which includes several options for construction and O&M. Air emissions calculations use an amalgam
of the different options identified for each step of the construction process, and the different options
for O&M. The calculations use layers of conservatism in estimating the intensity and duration of each
activity, and in calculating air emissions. While emissions from individual activities could be lower or
higher than calculated, the totals are conservatively high estimates of overall Project air emissions.
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For example, prior analysis presented in the Atlantic Shores Lease Area OCS-A 0499 COP documented
that gravity-based structure (GBS) installation is the highest emitting foundation technology. As such,
the construction strategy currently presented is based on the use of GBS installation with heavy vessels
using the New Jersey Wind Port (NJWP) and Port of Paulsboro. Additional details regarding the analysis
and calculation methodology are provided in Appendix II-C.

As described in Section 1.1 of Volume 1, the Project will include a combined maximum of up to 157
WTGs. For the purposes of this affects assessment, calculated air emissions are presented as the
maximum for the Project Area consisting of 157 total WTGs.

The Project will be subject to air permit requirements for activities in the OCS, and stationary and
mobile source emissions will be subject to regulation (see Section 3.1.1.4). This section first describes
the IPFs, then describes regulatory compliance and proposed environmental protection measures. The
Project itself is an environmental protection measure because the electricity generated by the WTGs
displaces electricity generated by pollution generating fossil fuel-fired power plants. The benefits
associated with this emissions reduction profile are documented in Section 3.1.2.5.

3.1.21 Vessel Air Emissions

Table 3.1-2 summarizes the maximum calculated air emissions associated with PDE from both engine
emissions and associated vessel activities during construction. As described in Table 4.1-1 of Volume
I, offshore construction emissions will take place in stages over a 2- to 3-year period.

Table 3.1-2. Construction Vessel Air Emissions

Activity Group NOy, VocC, Co, PM;s, SO, CO:E,
Tons Tons Tons Tons Tons Tons

Foundation Installation 3479.6 65.2 837.6 116.5 11.7 238,305.1
Offshore Substation Installation 560.1 18.1 90.4 17.3 8.6 29,740.6
Scour Protection 135.1 3.1 32.1 4.6 0.9 9,112.8
Inter-Array Cable Installation 4359 9.5 103.9 14.6 2.5 29,418.0
WTG Installation 1,674.3 26.0 387.6 51.5 24 109,440.7
Export Cable Installation 491.1 10.1 118.2 16.3 24 33,062.3
Fuel Bunkering 3704 6.8 88.9 12.3 1.2 25,1743
Project Total 7,146.5 138.8 1,658.6 | 233.1 30.8 474,253.8

During the O&M phase, Atlantic Shores is considering support from two main types of vessels: crew
transfer vessels (CTVs) which generally return to port nightly, or a larger service operation vessel (SOV),
which remains in the Lease Area for weeks at a time (see Section 5.6 of Volume | for vessel details).
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Based on preliminary evaluations, the SOV concept is estimated to generate slightly more air emissions
than the CTVs; therefore, the SOV concept was used as the maximum PDE for assessing air emissions
from O&M vessel activity. Table 3.1-3 summarizes the maximum calculated air emissions associated
with the PDE from both engine emissions and associated vessel activities during O&M. The results
presented in Table 3.1-3 represent a weighted average estimate, incorporating activities that are
reasonably foreseeable, but expected to be required only once every several years (e.g., an OSS major
repair or a WTG retrofit campaign).

Table 3.1-3. O&M Vessel Air Emissions

NOx, VOC, co, PM_s, SO, CO:E,

Tons/Year Tons/Year Tons/Year Tons/Year | Tons/Year Tons/Year

O&M Vessels 521.0 8.6 1214 16.2 1.4 34,136.0

As described in Section 6.0 of Volume |, the decommissioning phase will likely be sequenced in the
reverse order of construction, and vessels used to complete offshore decommissioning activities may
resemble those used during installation. To the extent that these vessels combust fossil fuels, they will
have effects associated with air emissions. Atlantic Shores is optimistic that current trends in vessel
engine design will continue or accelerate; that is, vessel engines will become significantly cleaner and
more efficient between now and when decommissioning will occur. Therefore, Atlantic Shores
anticipates the quantities of vessel air emissions during decommissioning to be significantly lower than
the quantities estimated for construction.

3.1.2.2 Onshore Air Emissions

Onshore air emissions are primarily associated with construction vehicles, equipment and vehicles
supporting port activities, and commuter vehicle trips. Minor sources of additional emissions could
include fugitive dust, use of paint solvents, and possibly external combustion for heating.

Onshore construction methods and ports are described in Sections 4.7 through 4.10 of Volume I. For
purposes of this assessment, horizontal directional drilling (HDD) installation at the cable landfall site
is included in the emissions calculations for onshore construction activities. The PDE assumes active
marshalling of material to support offshore construction, using one or more of the identified ports,
and conservatively assumes use of GBS foundations, which will have more associated port activity®
than other foundation types identified in the PDE.

Consistent with other materials, the construction of the GBS foundations is not addressed in this Construction
and Operations Plan (COP); the assessment of environmental effects starts with the marshalling of constructed
materials at the port(s) for transport to the Lease Area. Construction of the foundations will be the responsibility
of the foundation provider, and all fabrication activity is expected to occur at a facility zoned and permitted for
that activity.
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Calculated construction onshore air emissions associated with the maximum PDE are summarized in
Table 3.1-4. The use of onshore generators is described in Section 3.1.2.3.

Table 3.1-4. Construction Onshore Air Emissions

PM_s, SO;, CO:E, Tons
Vehicles 1171 15.0 87.0 4.7 0.2 17,280.1
Stationary Engines 1.5 0.2 1.3 0.1 0.0 286.1
Project Total 118.6 15.2 88.3 4.8 0.2 17,625.6

Atlantic Shores does not anticipate significant onshore air emissions during O&M. Air emissions
include some minor port activity and commuter vehicle trips. To the extent that commuter vehicle
emissions or port-related material handling emissions are associated with the Project, those emissions
will not significantly contribute to existing on road vehicle emissions or emissions from port activities.

As described in Section 6.0 of Volume |, decommissioning sequencing will occur in the reverse order
of construction, with similar activities. Atlantic Shores is optimistic that onshore vehicle engines will
become significantly cleaner and more efficient between now and when decommissioning will occur,
resulting in decreased quantities of decommissioning air emissions relative to the estimated quantities
of construction air emissions.

3.1.2.3 Structure and Generator Air Emissions

During construction, diesel generators will be used to supply power in circumstances where connection
to the electric power grid is not possible or practical, typically for limited periods to support specific
activities such as initial equipment testing. The PDE includes estimates of generator use for activities
where such generators may be more appropriate than using vessel power or the electric power grid.
Also, some equipment (such as hydraulic hammers, air compressors, and motion compensators) are
powered by stationary diesel engines. The planned use of such engines (both onshore and offshore)
will generate combustion air emissions, as shown in Table 3.1-5. Additionally, offshore construction
activities could also include emissions from smaller sources such as paint solvents and fuel evaporation.

Table 3.1-5. Construction Structure and Generator Air Emissions

PM;s, SO,, COE, Tons

Stationary Generators 150.3 20.3 174.9 7.2 0.3 37,089.6

Miscellaneous Sources - 1.1 - - - -

During O&M, diesel generators may be used to supply power in circumstances where electric grid
power supply is interrupted (e.g., blackout or scheduled maintenance). The PDE includes estimates of
generator use for maintenance and reliability testing. The planned use of such generators (both
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onshore and offshore) will generate combustion air emissions as shown in Table 3.1-6, along with an
estimate of emissions from miscellaneous sources such as paint solvents and electrical equipment.

Table 3.1-6. O&M Structure and Generator Air Emissions

NOx, VOC, co, PM_s, SO, CO:E,

Tons/Year Tons/Year Tons/Year Tons/Year | Tons/Year Tons/Year

Stationary Generators | 0.05 0.02 0.28 0.00 0.00 58.7

Miscellaneous
- 0.1 - - - 754.0
Sources

While decommissioning might use internal combustion engines as temporary power sources, Atlantic
Shores is optimistic that lower-emitting or non-emitting sources of temporary power will be available
by the time decommissioning occurs.

3124 Aircraft Air Emissions

As described in Sections 4.10 and 5.6 of Volume |, construction and O&M may include the transport
of personnel by helicopter and the use of helicopters for inspections. Such activity may cause air
emissions at the appropriate local airport(s) but is expected to be within the bounds of normal airport
operations. The maximum PDE analyzed in this section does not explicitly include air emissions from
aircraft, because (owing to the reduction in total engine operation time) emissions from aircraft would
be lower than emissions from vessels performing the same task. The maximum PDE analyzed includes
crew transfer and inspections using marine vessels, as the conservative case with respect to total air
emissions.

3.1.25 Avoided Air Emissions

As described in Section 2.2 of Volume |, the Project will result in a significant net decrease in harmful
air pollutant emissions region-wide by displacing electricity from fossil fuel power plants. Available
data on avoided emissions is summarized in Table 3.1-7, based on a reasonable Project capacity with
50% capacity factor and 4% transmission losses displacing the latest-available output emission rate for
the Reliability First Corporation (RFC) East subregion as published by the EPA (EPA 2020a).

Table 3.1-7. Avoided Air Emissions'
NOxy, PM; 5, SO, CO:E,

Tons/Year Tons/Year Tons/Year Tons/Year

Project Avoided Emissions 3,505 238 3,312 6,130,000
!Based on the non-baseload output emission rate for NO,, SO,, and CO,e; based on the total output emission rate for PM,s.

The emissions savings shown in Table 3.1-7 provide only a partial description of the air quality-related
benefits of the Project, for the following reasons:
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e Traditional power plants do not include emissions associated with plant construction, fuel
delivery, maintenance, worker commute, safety systems, vehicles, or machinery when reporting
direct emissions. A direct comparison of the avoided air emissions to the projected air
emissions in Tables 3.1-3 through 3.1-7 would require the addition of emissions from those
activities.

e The Project will also avoid emissions of HAPs including mercury, acrolein, formaldehyde, and
cadmium associated with fossil fuel generation.

e The emissions reductions will occur at fossil fuel power plants that tend to be near population
centers, or upwind of population centers, including overburdened Environmental Justice
communities. Project-related air emissions will predominately occur offshore away from
population centers.

The Project will support clean energy policies including the NJ GWRA and the NY CLCPA. Per the EPA:

Clean energy policies that reduce or avoid air pollution can enhance air quality and improve
peoples’ health and quality of life. For example, exposure to air pollution from fossil fuel-based
energy can exacerbate respiratory diseases, like bronchitis and asthma, and cause heart
attacks and premature death. Beyond the physical health effects, pollution-related illnesses
impose other ‘costs’ on people, such as lost wages or productivity when someone has to miss
work or school, the costs of medical treatment and outdoor activity restrictions when air
quality is poor (EPA 2020b).

The Project’s avoided emissions will benefit human health and the environment over the entire
operational life of the Project.

3.1.2.6 Impacts from Air Emissions

As evidenced by the result of the vessel air emissions assessment summarized in Tables 3.1-2 and 3.1-
3 and detailed in Appendix II-C, emissions from Project vessel activities will be highest during the 2-
to 3-year construction period. These temporary vessel emissions will be localized to the Offshore
Project Area. Emissions associated with vessels activities during the O&M phase will also be
predominantly localized to the Lease Area. The distance of the Lease Area from shore, combined with
winds away from shore, will serve to limit the effect of vessel emissions on humans or sensitive
environmental receptors.

Effects from pollutant emissions associated with onshore activities will likely be localized. Onshore
interconnection cable installation and onshore substation erection would have effects in-line with
similar-sized projects conducted regularly to support the existing electric grid. Port activities
supporting the Project will have similar emissions effects to other port activities. All ports considered
for this Project are existing ports and as such, construction of the related ports is not considered in
this analysis. The addition of air pollutants associated with the temporary Project construction activities
will be a small fraction of existing nonroad emissions in New Jersey.
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O&M onshore emissions will have similar effects to other port activities and worker commutes; these
emissions are not expected to affect local or regional air quality. Similarly, aircraft emissions will have
similar effects to existing aircraft and airport operations, and emissions are not expected to affect local
or regional air quality.

3.1.2.61 Social Cost of Greenhouse Gas Calculation

The Project will produce clean, renewable offshore wind energy that is expected to displace electricity
generated by fossil fuel power plants. To quantify the carbon dioxide (COz), methane (CH4), nitrous
oxide (N20), and total GHG (reported as carbon dioxide equivalents or COze) emissions associated with
conventional power generation that would be avoided as a result of the Project, the following equation
was used:

AEi= EFi* PG * 8,760 hr/year * CF * (1- TLF) * 0.0005 ton/lb
Where:
AE; = annual avoided emissions for pollutant i (tons)
EF; = eGRID avoided emission factor for pollutant i (Ib/megawatt [MW]-hr)
PG = total rated peak power generation (MW)
CF = capacity factor
TLF = transmission loss factor

The avoided emissions analysis uses the RFC East (RFCE) annual non-baseload output emission rates
from EPA’s (2023) Emissions & Generation Resource Integrated Database (eGRID2021)® shown in Table
3.1-1.

Table 3.1-8. eGRID Avoided Emission Factors (Ib/MW-hr)

Pollutant CO,  CH, N20

eGRID avoided emission factor (Ilb/MW-hr) 1,357 0.106 0.015 1,364

The analysis is based on the minimum nameplate capacity for the entire Lease Area and assumes an
annual capacity factor’ of 50%. An average transmission loss factor of 4% was estimated based on the
size of the Project, the distance to shore, and the data provided in Lazaridis's (2005) Economic

6 The displacement analysis is based on RFC East subregion annual non-baseload output emission rates from EPA'’s
Emissions & Generation Resource Integrated Database (eGRID2021) released 1/30/2023
https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid

7 Capacity factor refers to the ratio of an offshore wind project's annual power production to the nameplate
production potential.
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Comparison of HYAC and HVDC Solutions for Large Offshore Wind Farms under Special Consideration
of Reliability. This is more conservative than the BOEM Wind Tool's default factor of 3%.

Table 3.1-9 quantifies the air emissions associated with fossil fuel power plants that could be avoided
by using electricity generated from the Project, assuming a minimum nameplate capacity. Additional
avoided emission calculation details can be found in Appendix II-C.

Table 3.1-9. Avoided Air Emissions

€0z CHs N0 COze
Emissions Avoided Annually (US tons/year) 6,720,194 525 74 6,755,183

The “social cost of greenhouse gases” (SC-GHG) is the monetary value of the net harm to society
associated with adding an incremental amount of GHGs to the atmosphere in a given year (IWG 2021).
The SC-GHG can be used to indicate the societal value (i.e., savings or avoided social costs) of reducing
GHG emissions. In principle, the SC-GHG includes the value of all climate change impacts, including
changes in net agricultural productivity, human health effects, property damage from increased flood
risk natural disasters, disruption of energy systems, risk of conflict, environmental migration, and the
value of ecosystem services (IWG 2021). However, according to EPA (2022), “In practice, because of
data and modeling limitations, which prevent full representation of harmful climate impacts, estimates
of the SC-GHG are a partial accounting of climate change impacts and, as such, lead to underestimates
of the marginal benefits of abatement.” The estimate of social costs differs by the type of GHG (e.g.,
COz2, CH4, and N20), the year in which the emissions change occurs, and the discount rate applied (i.e.,
how future damages are converted into present-day values).

Table 3.1-10 presents estimates of the avoided social costs resulting from the Project (assuming a
minimum nameplate capacity) based on interim estimates of SC-GHG released by the US
Government's Interagency Working Group (IWG) on Social Cost of Greenhouse Gases in 2021 (IWG
2021). The annual estimates of avoided social costs are presented for the years 2030, 2040, and 20508
for discount rates ranging from 2.5 % to 5%. IWG (2021) indicates its interim estimates of SC-GHG
should be used by agencies until a comprehensive review and update is developed in line with the
requirements of Presidential Executive Order 13990 (Protecting Public Health and the Environment and
Restoring Science to Tackle the Climate Crisis).While the IWG has not released its updated SC-GHG
estimates, in late 2022, EPA released new estimates of SC-GHG that reflect recent advances in scientific
literature on climate change and its economic impacts (EPA 2022).

Table 3.1-11 presents estimates of the avoided social costs resulting from the Project (assuming a
minimum nameplate capacity) based on EPA’s SC-GHG estimates for the years 2030, 2040, and 2050
with a discount rate ranging from 1.5% to 2.5%.

8 A sampling of years during which the Project could be operational.
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There is considerable variability in the avoided social costs resulting from Atlantic Shores’ Project
depending on the source of the SC-GHG estimates, the year of the emission reduction, and the
assumed discount rate.

Based on IWG's estimates, the total avoided social costs (for CO2, CHs4, and N2O combined) from the
Project, assuming a minimum nameplate capacity, range from $116 million to $712 million annually
between 2030 and 2050. Based on EPA's estimates, the total avoided social costs (assuming the
minimum nameplate capacity of the Project) ranges from $857 million to $2.9 billion annually between
2030 and 2050.
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Table 3.1-10. Avoided Social Costs Resulting from Atlantic Shores (IWG 2021)

Annual Avoided Social Costs (2020 dollars) Based on IWG 2021 Estimates'?

CO;

CH, N0 Total
5% Rate 2.5% Rate 5% Rate 2.5% Rate 5% Rate 2.5% Rate 5% Rate ‘ 2.5% Rate
2030 $115,833,000 $542,585,000 $448,000 $ 1,190,000 $526,000 $2,223,000 $116,807,000 $545,998,000
2040 $152,411,000 $627,935,000 $619,000 $1,476,000 $674,000 $2,628,000 $153,704,000 $632,039,000
2050 $195,087,000 $707,189,000 $ 809,000 $1,809,000 $ 876,000 $3,032,000 $196,772,000 $712,030,000
Notes:

1.

air emissions data for the RFCE electric grid, not future projections of emissions from the electric grid.

2. Avoided social costs using the 95% percentile of estimates based on a 3% discount rate are even greater.

3. Asampling of years during which Atlantic Shores could be operational.

Table 3.1-11. Avoided Social Costs Resulting from Atlantic Shores (EPA 2022)

Annual Avoided Social Costs (2020 dollars) Based on EPA 2022 Estimates’

The avoided social costs are calculated from the avoided emission estimates presented in Table 2. The avoided emission estimates are based on 2021

(o I [\ PYo)
2.5% Rate 1.5% Rate 1.5% Rate
2030 $853,504,000 $2,316,654,000 $905,000 $1,524,000 $3,032,000 $6,737,000 $857,441,000 $2,324,915,000
2040 $1,036,398,000 $2,621,477,000 $1,285,000 | $2,000,000 $3,706,000 $8,085,000 $1,041,389,000 $2,631,562,000
2050 $1,219,292,000 $2,926,300,000 $1,666,000 | $2,523,000 $4,447,000 $9,432,000 $1,225,405,000 $2,938,255,000
Notes:

1.

air emissions data for the New England electric grid, not future projections of emissions from the electric grid.
2. Asampling of years during which Atlantic Shores could be operational.
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3127  Summary of Proposed Environmental Protection Measures

While the Project will result in a significant net decrease in harmful air pollutant emissions region-wide
(as described in Section 3.1.2.5), Atlantic Shores is committed to avoiding, minimizing, and mitigating
the effects of air emissions that could occur. This commitment includes the following environmental
protection measures:

e Engines manufactured and installed to meet or exceed emission control requirements will be
used. Engine manufacturers incorporate pollution control measures into their designs.
Techniques used by engine manufacturers include: ensuring complete combustion in the
engines by control of the combustion air, controlling fuel flow, ensuring complete mixing, and
staging combustion; avoiding hot spots in the combustion process that can form NOx by
staging combustion, injecting water, recirculating flue gas, and otherwise cooling the system;
and using post-combustion controls to remove air pollutants after they have formed by adding
particulate filters, oxidation catalysts, and selective catalytic reduction systems.

e Vessel engines will use a combination of combustion and post-combustion controls to meet
or exceed applicable marine engine standards, including: The International Convention for the
Prevention of Pollution from Ships (MARPOL) Annex VI (for foreign vessels); 40 C.F.R. Part 89
(for Tier 1 and 2 domestic marine diesel engines smaller than 37 kW); Control of Emissions
from Marine Compression-Ignition Engines; 40 C.F.R. Part 94 (for Tier 1 and 2 domestic marine
diesel engines larger than 37 kW); and Control of Emissions from New and In-Use Marine
Compression-Ignition Engines and Vessels, 40 C.F.R. Part 1042 (for Tier 3 and 4 domestic
marine diesel engines). On-road engines, nonroad engines, and aircraft engines will meet or
exceed similar standards.

e The best engines available for the task will be used. Atlantic Shores will endeavor to minimize
air emissions by using the cleanest vessel engines available for the task (i.e., meeting the safety,
efficacy, scheduling, and contracting needs for the task). Construction vessels will be supplied
by contractors for temporary use on each Project. For routine O&M, Atlantic Shores will have
additional ability to specify the vessel(s) used, through long-term contracting or outright
purchase. Atlantic Shores is actively evaluating opportunities to use liquefied natural gas (LNG)
or hydrogen as the primary fuel for the main CTVs or SOV to be used for routine O&M.
Regardless of whether these technologies are practicable, the primary CTV or SOV to be used
for O&M will likely be newly built and will meet top-Tier EPA marine engine standards for new
construction. Nonroad engine emissions will be minimized using engines compliant with 40
CFR Part 1039, Control of Emissions from New and In-Use Nonroad Compression-Ignition
Engines, i.e., “Tier 4" engines, where practicable.

e Clean fuels will be used to the maximum extent practicable. Marine diesel fuel will comply with
the fuel sulfur limit of 15 ppm per 40 CFR Part 80, which is the same limit as onshore Ultra Low
Sulfur Diesel (ULSD). For heavier residual fuel oils used in Category 2 and Category 3 engines,
and for engines on foreign vessels, the Project will comply with the fuel oil sulfur content limit
of 1,000 ppm set in MARPOL VI and corresponding EPA regulations. Nonroad engines will use
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ULSD. The use of clean fuels will minimize emissions from fuel impurities and allow for cleaner
combustion.

e During all Project phases, Atlantic Shores is committed to implementing BMPs and
investigating the use of innovative tools and/or technologies to minimize air emissions from
vessel operations. Specifically, Atlantic Shores will optimize construction and O&M activities to
minimize vessel operating times and loads. This will include weather monitoring, forecasting,
and Project tracking to minimize emissions resulting from non-productive time, and incentives
for contractor fuel savings. Onshore construction mitigation will also include the development
of dust-control plans for onshore construction areas to minimize effects from fugitive dust
resulting from construction activities.

e Air permit requirements will be met or exceeded, and Atlantic Shores will comply with all
applicable air quality regulatory requirements. A key element will be obtaining the OCS air
permit. Atlantic Shores will comply with other air-related regulatory requirements by using
engines manufactured and maintained in compliance with the appropriate standards, which
include NSPS, NESHAPs, and Federal standards for nonroad and marine diesel engines as
described in Section 3.1.1.4. If onshore stationary equipment triggers any requirement to
obtain a New Jersey air permit (including obtaining coverage under a general permit), Atlantic
Shores will obtain the required permit.

Any required OCS air permit will address the following key requirements:

¢ Documentation of compliance with ambient air standards. Atlantic Shores will use one or more
EPA-approved air dispersion models to show that air emissions in the Lease Area will not cause
or significantly contribute to a condition of air quality impacts. Applicable standards for
assessing air quality impacts include the NAAQS described above, as well as PSD increments
(allowed increases over a baseline set to prevent deterioration of air quality), and the NJDEP
risk assessment process for air toxics (NJDEP Technical Manual 1003 as required per N.J.A.C.
7:27-22.3(cq)).

¢ Documentation of no adverse impact to air quality related values (AQRVs) at Class | Areas. Per
National Park Service guidance: “Under the CAA, the Federal Land Manager (FLM) and the
Federal official with direct responsibility for management of Federal Class | parks and
wilderness areas have an affirmative responsibility to protect the AQRVs (including visibility) of
such lands, and to consider whether a proposed major emitting facility will have an adverse
impact on such values” (NPS 2010). The FLM for the Brigantine Wildlife Refuge is the United
States Fish and Wildlife Service (USFWS). Atlantic Shores expects to work with the USFWS
through the OCS air permit review process to identify mitigation strategies that will alleviate
potential adverse impact concerns.

e Control technology review. Atlantic Shores will document that emissions from the OCS sources
meet the following related requirements: SOTA, per N.J.A.C. 7:27-22.35; Best Available Control
Technology (BACT), per 40 CFR 52.21(j); and Lowest Achievable Emission Rate (LAER), per
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N.J.A.C. 7:27-18.3(b)1. Atlantic Shores will document compliance with these standards by
evaluating alternative processes, designs, and technologies, evaluating, and ranking pollution
control technologies, and proposing the lowest feasible emission rates for each OCS source.
The SOTA requirements will apply to all air pollutants, the BACT requirements will apply to
pollutants subject to PSD, and the LAER requirements will apply to pollutants subject to
nonattainment NSR.

e Emission offsets. Per N.J.A.C. 7:27-18.3(c), Atlantic Shores will secure emissions offsets for OCS
source air pollutants subject to nonattainment NSR. These will be Certified Emission
Reductions (CERs) banked through the NJDEP emissions offset program (generally through
shutdown or emissions reduction at existing sources of air pollution), or offsets obtained
through an alternative method in coordination with the OCS air permit reviewing agency.

3.2 Water Quality

This section describes water quality conditions in the Onshore and Offshore Project Areas; associated
impact-producing factors (IPF); and measures to avoid, minimize, or mitigate potential effects during
construction, operations and maintenance (O&M) and decommissioning of the Project.

The Project has been sited and designed to avoid or minimize adverse impacts to water quality within
and proximate to the Project Area such as sediment suspension and transport and accidental release
of hazardous materials (i.e., from Project vessels, vehicles, or equipment) to the ocean or inland waters.
Appropriate and targeted best management practices (BMPs) and operational controls will be
implemented to minimize and mitigate potential impacts. The water quality discussion includes marine
waters (offshore) and water supplies (onshore). Surface waters, including wetlands, streams, and other
waterbodies, are discussed in Section 4.1 Wetlands and Waterbodies, which provides additional
information on the potential Project-related effects on these inland resources.

3.2.1 Affected Environment

The affected environment with respect to potential Project-related water quality impacts includes the
marine waters of the Offshore Project Area encompassing the outer continental shelf (OCS) waters of
the Lease Area to the nearshore and intertidal waters along the ECCs to the landfall locations. The
affected environment also includes any documented water supplies within the Onshore Project Area.
The characterization of water quality in the affected environment is based on available scientific
literature, published State and Federal agency research, online data portals, and online mapping
databases.

3.2.11 Marine Water Quality

Water quality within the Offshore Project Area is influenced by the bays and rivers that drain into the
ocean, the composition of atmospheric deposition, and the influx of constituents from sediments
(BOEM 2012). Oceanic circulation, influenced by tides, currents, bathymetry and upwelling, drives the
dispersal, dilution and biological uptake of inorganic and organic matter deposited in the ocean. Water
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quality offshore in the waters of the Lease Area and along the ECCs is supportive of marine life based
on regional monitoring data syntheses for offshore waters (EPA 2015). Nearshore waters, within New
Jersey's jurisdictional limits and closer to recreation areas, population centers and industrial uses, are
monitored closely by Federal and State authorities (i.e., New Jersey State Health Assessment Data,
NJDEP Division of Water Quality, and USEPA). Coastal waters within New York State's jurisdiction in
the area of the Northern ECC are monitored by the New York-New Jersey Harbor Estuary Program
(NY-NJ HEP 2022), New York City Department of Environmental Protection (NYCDEP) and the New
York State Department of Environmental Conservation (NYSDEC). Therefore, the water quality along
the ECCs, closer to shore, is monitored more frequently than within the Lease Area.

Existing Pollution Sources in the Offshore and Onshore Project Areas

Most contaminants in the coastal and marine environment are derived from point and nonpoint
sources from land-based and offshore anthropogenic activities. There are several permitted surface
water discharges located along the New Jersey and New York coast along the Monmouth ECC and
Northern ECC, including domestic (sewage), industrial or commercial facilities, and petroleum product
cleanup site outfalls (NJDEP 2019d; NYSDEC 2022a) (see Figure 3.2-1). None of these permitted
discharges are located directly within the Lease Area or Monmouth and Northern ECCs, and proposed
Project activities are not expected to interact with these permitted discharges. Water quality concerns
related to these sources are regulated by permit effluent standards, and any related water pollution
impacts are mitigated by the mixing and dilution occurring in the receiving bays, rivers, and ocean.
Stormwater is a nonpoint source that transports sediment and/or pollutants from the land to an
aquatic system (e.g., wetlands or waterbodies). Most stormwater is not treated; as rainwater or
snowmelt travels over surfaces mobilizing destabilized soils and pollutants from human and animal
activity (NJDEP 2020f; Mallin et al. 2008; NYSDEC 2022a). Common pollutants found in stormwater
runoff include fertilizers, insecticides, herbicides, oil, gas, sediment, and nutrients and bacteria from
animals which drive water quality degradation due to high levels of fecal coliform, turbidity,
orthophosphates, biological oxygen demand, total phosphorus, total suspended solids (TSS),
surfactant compounds, and organic carbon (NJDEP 2020f; NYSDEC 2022b). Acute and chronic nonpoint
source pollution near ocean beaches, coastal bays, and other tidal systems can lead to harmful algal
blooms, threats to human health, threats to wildlife, and destruction of habitat in these sensitive areas
(NJDEP 2020f; Mallin et al. 2008; NYSDEC 2022b). In contrast, in offshore waters (i.e., Lease Area, ECCs),
where depth and circulation drive the transport and dilution of water pollution, impacts from
stormwater runoff are limited.

Relevant Water Quality Assessments

A number of water quality assessments are ongoing in the region and report water quality data at
different intervals for locations within the Project Area. The EPA’'s National Coastal Condition
Assessment (NCCA) report (EPA 2015) provides regional estimates of coastal water quality conditions
for the east coast of the United States. At the regional and state level, New Jersey Department of
Environmental Protection (NJDEP), NY-NJ Harbor Estuary Program, NYCDEP, and NYSDEC also collect
and report water quality data in the New York-New Jersey coastal waters.
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Information is provided in reports and via GIS. These sources were used to describe the water quality
conditions in the Project Area.

Water quality was evaluated using measurements of dissolved oxygen (DO), dissolved inorganic
nitrogen (DIN), dissolved inorganic phosphorus (DIP), light transmissivity, and turbidity to determine
the overall water quality index at sampling sites. Water quality parameters based on the NCCA is
presented in Table 3.2-1. The EPA published results from 24 sampling sites located along New Jersey
and New York's coast extending from Lower New York Bay to Delaware Bay. No NCCA stations directly
correspond to the Lease Area and ECCs, but they provide indicative coastal water quality conditions in
the nearby waters (Figure 3.2-2).
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Table 3.2-1. Summary of Water Quality Parameter Results Indicative of the Atlantic
Shores Offshore Project Area, U.S. Environmental Protection Agency’s National
Coastal Condition Assessment

EPA NCCA Water

Parameter Definition Quality Indicator
(see Figure 3.2-2)
Dissolved DO refers to the amount of oxygen in the water | 2.6-9.1 16 sites — ‘good’
Oxygen (DO)' generated from atmospheric oxygen exchange | milligrams condition and eight
and photosynthetic processes from plants and | per liter sites — ‘fair’
phytoplankton. (mg/L) condition
Chlorophyll-a® | Chlorophyll a concentration tends to be most 5.44-120.37 | 16 sites — ‘fair”
present where there are high levels of micrograms | condition and 8
nutrients, which can stimulate an per liter sites — ‘poor’
overproduction of algae, creating algal blooms | (ug/L)
which deplete oxygen levels used by aquatic
organisms and block sunlight for underwater
plants.
Dissolved DIN is a common form of nitrogen found in 0.02-9.7 13 sites — ‘good’
inorganic coastal environments and is attributed to the pg/L condition, 10 sites —
nitrogen (DIN)" | formation of algal blooms. ‘fair’ and 1 site -
‘poor’
Dissolved DIP is another nutrient that is used by 0.007-0.284 | 2 sites — ‘good’
inorganic photosynthetic organisms like phytoplankton. pg/L condition, 13 sites —
phosphorus “fair’ condition, and
(DIP)! 9 sites — ‘poor’
condition
Total TSS is a measurement of the concentration of 17.2-35.7 N/A
suspended sediment particles in the water column mg/L
solids (TSS)" obtained by measuring the total dry weight of
particles in a water sample.
Turbidity™ Turbidity is an optical characteristic of water 3.2 feet (ft) ‘Medium’ turbidity
(water clarity or | and is a measurement of the amount of light (1 meter
Secchi disk scattered by suspended particulate matter. [m])-9.8 ft (3
reading) m)

Notes: t - EPA, 2015; t+ - NJDEP 2020e.
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Two adverse water quality conditions resulting from water pollution that may directly affect the
capacity of waterbodies to support human and wildlife uses are algal blooms and exceedances in
bacteria levels. Excess nutrients (i.e., phosphorus and nitrogen) are primary contributors to algal
blooms. In 2020, the NJDEP established the Harmful Algal Bloom Interactive Mapping and Reporting
System for monitoring and reporting algal blooms. No historical algal blooms have been recorded
between 2017 and 2020 within estuarine or coastal environments along the New Jersey coastline,
inclusive of the Offshore Project Area (NJDEP 2019b; NJDEP 2019c; NJDEP 2020b; NJDEP 2020c).
NYSDEC has reported algal blooms in Richmond County within inland waterbodies, including ponds,
as recently as May 2023 (NYSDEC HABS GIS 2023). No algal bloom information was documented in
New York state coastal waters (NYSDEC HABS GIS 2023).

In addition to algal blooms, bacteria levels in a coastal environment threaten public health, shellfish,
and fish. A common indicator bacteria found in coastal environments is fecal coliform bacteria, which
is linked to shellfish closures along the east coast of the United States (NJDEP 2020d; MDMR 2016;
VDH 2020). In the regional context of the Project, fecal coliform levels are monitored by the NJDEP,
NYCDEP, and NYSDEC within the National Shellfish Sanitation Program (NSSP) and New York City
Harbor annual water quality monitoring program (NYHWQ 2018). Figure 3.2-3 illustrates the NJDEP
Shellfish Classification based on the State’s water quality monitoring program and fecal coliform levels
in the context of the Project. According to the NJDEP, most of the New Jersey coastline in the vicinity
of the ECCs is open for shell fishing. Prohibited areas for shellfish harvesting are located close to shore
along the northern shore of New Jersey from Sandy Hook Bay to Point Pleasant Beach, south of Seaside
Park, Surf City, Atlantic City, Ocean City, Avalon, Wildwood Crest, and around the U.S. Coast Guard
Training Center (NJDEP 2018). The Monmouth and Northern ECCs traverse prohibited areas for
shellfish harvesting close to shore. In the Lower New York Bay, reported fecal coliform levels have
declined since the 1980s and have been lower than the safe swimming standard (less than 35 cells/100
mL) since 1992 (NYHWQ 2018). Figure 3.2-3 illustrates the NYSDEC and NYCDEP Shellfish Classification
based on the State’s water quality monitoring programs. Class SA waters are defined as shell fishing
areas for market purposes with a primary and secondary use of contact recreation and fishing (NYSDEC
2019). Class SB waters are designated as primary and secondary contact recreation and fishing. There
are several areas in New York that are seasonally prohibited or uncertified for shellfish harvesting and
are located close within Westchester, Rockland, Bronx, Kings, New York, Richmond, and Queens
Counties. Areas within the Rockaway Inlet, Jamaica Bay, and Reynolds Channel all prohibit shellfish
harvesting (NYSDEC 2022).

In 2016, the NJDEP published an Integrated Water Quality Assessment Report (IWQAR) on the health
of New Jersey waters in accordance with the Federal Clean Water Act, New Jersey Water Quality
Planning Act, and New Jersey Pollution Control Act (NJDEP 2019a). A total of 958 assessment units
were established throughout New Jersey to assess water quality conditions of fresh, brackish, and
marine water habitats (NJDEP 2019a). Water quality was characterized by acceptable water uses given
various chemical, physical, and biological parameters of waterways (e.g., public water supply,
recreation). For the purposes of this section, the applicable IWQAR results for the ECC nearshore and
landfall locations (i.e., approximately 3 miles (mi) or 4.8 kilometers [km]) offshore) were evaluated to
determine current water quality conditions near the Project.
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In 2018, NYCDEP produced a New York Harbor Water Quality Report on the health of the estuarine
and coastal waters of New York for its Harbor Survey Program (NYHWQ 2018). This water quality
program’s study area consists of several waterbodies grouped into distinct survey areas, including a
Lower New York Bay — Raritan Bay (LNYB-RB) survey area, which covers the area of the Northern ECC
approach to the New York landfall locations. The LNYB-RB included eight 2018 sampling locations with
four, nearshore open water locations reporting on water quality parameters including bacteria (fecal
coliform), dissolved oxygen (DO), chlorophyll A, secchi transparency and nitrogen (N). The open water
sampling locations (Figure 3.2-2) typically show that waters of the LNYB-RB meet or surpass the New
York State bacteria standard (NYHWQ 2018).
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3212 Water Supplies — Groundwater and Surface Water Reservoirs

As described in Section 2.1 Geology, groundwater reservoirs underlie portions of the Onshore Project
Area and some of these groundwater resources are designated and monitored because they supply
water to communities. There are several types of public and private water supplies within the Onshore
Project Area, although none are at risk of Project-related effects.

New Jersey has different types of public water supplies, including community public systems (i.e.,
municipalities and communities with at least 15 year-round service connections) and noncommunity
transient or non-transient public systems (e.g., schools, factories, motels). Noncommunity systems
typically obtain water from groundwater resources (NJDEP Division of Water Supply and Geoscience
2020). A third type of water supply is a private system, such as an individual well serving a household.

As of 2017, slightly more than half the households within Monmouth County obtained their drinking
water from private groundwater wells (New Jersey Department of Health 2020). Private groundwater
wells may be located at individual residences and businesses along the onshore interconnection cable
route options and are largely unregulated. The municipalities in Monmouth County along the onshore
interconnection cable routes include Howell Township, Wall Township, Manasquan Borough, and Sea
Girt Borough. Each town and borough obtain its domestic water from groundwater or surface water
reservoirs. Wellhead protection areas, indicating public community and noncommunity groundwater
wells in these communities near the Onshore Project Area are shown on Figure 3.2-4. The color-coded
tiers around the well locations delineate source areas from which groundwater flows over a certain
number of years to reach the well itself (NJDEP Division of Water Supply and Geoscience 2020). One
noncommunity wellhead protection area is mapped as intersecting a portion of Lakewood Farmingdale
Road in Howell Township, which will contain the onshore interconnection cable route (Figure 3.2-4,
Sheet 2).

A public community water system managed by the private New Jersey American Water company
supplies Howell Township with potable water. The water is sourced by 14 groundwater wells drawing
from various regional groundwater aquifers in north-central New Jersey and one surface water supply
(New Jersey American Water 2019). These wells and surface water supply are over 1 mi (1.6 km) from
the Onshore Project Area and are not shown on Figure 3.2-4. The Manasquan Reservoir in Howell
Township supplies drinking water to approximately 60% of the Monmouth County communities of Sea
Girt Borough and Wall Township as well as other area communities. The surface water supply is run by
the New Jersey Water Supply Authority (NJ WSA 2017). The Manasquan Reservoir is located more than
1,000 ft (305 m) northwest of the Onshore Project Area at its closest point and will not be affected by
the Project.

In New York, landfalls are anticipated to come ashore in the areas of Lemon Creek and Wolfe's Pond,
Staten Island, Richmond County, New York. Drinking water for Richmond and Kings Counties (New
York) is supplied by the New York City Public Water supply maintained and operated by the New York
City Department of Environmental Protection. Freshwater resources are sourced from two watersheds
to the north of New York City — the Catskill/Delaware and the Croton watersheds. These watersheds
include a variety of lakes, reservoirs and other groundwater sources to supply water downstate.
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Watersheds are 50 to 100 mi (80 to 160 km) from the New York metropolitan area and water is
delivered via aqueduct to Richmond and Kings Counties, New York. The onshore interconnection
routes do not cross or intersect these resources. There are no primary aquifers or freshwater wells in
proximity to the New York landfall locations. The NYSDEC regulates public wells, however there are no
wells present in either Richmond or Kings counties. Proposed project activities will not impact public
water supplies within Richmond or Kings Counties (New York).
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Construction and Operations Plan

322  Potential Impacts and Proposed Environmental Protection Measures

The Project has been planned and designed to minimize risk to marine water quality and onshore
water supplies. Potential water quality risks associated with aspects of Project construction, O&M, and
decommissioning, especially seafloor- and land-disturbing activities, will be mitigated by construction
BMPs. Any Project-related effects to water quality would be short term and localized within areas of
the Onshore and Offshore Project Areas. This section will mainly discuss those Project activities that
disturb the seafloor or land because they can pose a threat to water quality by increasing the risks of
elevated turbidity in the water column and water pollution, as well as indirect impacts to aquatic and
marine habitats.

The potential IPFs that may affect water quality primarily due to sediment suspension offshore and soil
erosion onshore during Project construction, O&M, or decommissioning are summarized in Table 3.2-
2. The maximum Project Design Envelope (PDE) analyzed for all IPFs is the maximum build-out of the
Project.

Table 3.2-2. Impact Producing Factors for Water Quality

Construction & Operations &
Installation Maintenance

Impact Producing Factors

Decommissioning

Installation and maintenance of new
[ ] [ ]
structures and cables
Land disturbance °
Anchoring and jack-up vessels ° ° °

Water quality may also be affected by accidental releases and discharges, onshore and offshore, from
vehicles, equipment, or vessels. Atlantic Shores is accounting for the potential for accidental spills and
releases of oils or other hazardous materials in a Project-specific Oil Spill Response Plan (OSRP) (see
Appendix I-C) that meets the requirements of the U.S. Coast Guard (USCG), the Bureau of Safety and
Environmental Enforcement (BSEE), New Jersey Pollutant Discharge Elimination System (NJPDES), and
New York State Pollutant Discharge Elimination System (NYSPDES). Mitigation measures related to
accidental releases and associated potential impacts are discussed in Sections 9.2.3 and 9.2.4.

3.2.2.1 Installation and Maintenance of New Structures and Cables
The installation of new Project structures and cables may result in the following:

e temporary disturbance to marine sediments and terrestrial soils during offshore and onshore
construction and decommissioning; and

e temporary increases in turbidity and related water quality impacts from the suspension and
transport of disturbed marine sediments or erosion and sedimentation of terrestrial soils.
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Offshore

The installation of new WTG, OSS, meteorological (met) tower foundation structures, and offshore
cables will temporarily disturb marine sediments causing localized increases in turbidity near the work
activity including seabed preparation, placement of scour protection, limited dredging of the tops of
mobile bedforms, cable installation activities, HDD operations (i.e., the inadvertent release of drilling
fluids or frac-out) at the landfall sites, anchoring of support vessels, and use of jack-up vessels. A
description of the seafloor disturbance anticipated under the maximum design scenario is presented
in Section 4.3 of Volume I.

Seafloor disturbance will mobilize and temporarily suspend some shallow sediments into the water
column, where they may be transported and re-deposited onto the seafloor causing a temporary
increase in turbidity and decrease in water quality. Based on Sediment Transport Modeling completed
in support of Atlantic Shores Lease Area OCS-A 0549, suspended sediment concentrations resulting
from cable installation and HDD activities are predicted to remain close to the route centerline or HDD
pit, be constrained to the bottom of the water column, and occur for short durations. Suspended
sediment concentrations from sandwave clearing activities are predicted to extend farther from the
route centerline compared with the cable installation and HDD activities due to the introduction of
sediments at the water surface and the orientation of the route to the currents.

Representative simulations of several possible inter-array cable or offshore export cable installation
methods using either jet trenching installation parameters (for inter-array cable and export cable
installation) or mechanical trenching installation parameters (for inter-array cable installation only)
predicted above-ambient TSS of >10 mg/L9 stayed relatively close to the route centerline. This is due
to sediments being introduced to the water column close to the seabed. For Atlantic Shores’ Lease
Area OCS-A 0549, TSS concentrations of >10 mg/L traveled a range of maximum estimated distances
of 1.7 mi (2.7 km), 1.6 mi (2.60 km), and to 1.5 mi (2.4 km) for the inter-array (mechanical trencher
scenario), Monmouth ECC, and Northern ECC cable installations, respectively. For the landfall
installations using an excavator without a cofferdam, a maximum dispersion distance of approximately
2.1 mi (3.3 km) and 1.2 mi (1.9 km) for the above-ambient TSS concentration =10 mg/L was predicted
for the Monmouth and Northern representative HDD pits, respectively.

Based on modeling scenarios, TSS concentration dissipated over variable timeframes depending on
localized sediment conditions, route orientation with respect to currents, and route length. For the
inter-array cable model scenarios, above-ambient TSS concentrations substantially dissipated within 4
to 6 hours and fully dissipated in 8.7 or less hours. By contrast, the Monmouth ECC and Northern ECC
model scenarios resulted in above-ambient TSS concentrations substantially dissipating within 2 to 6
hours but required up to approximately 17.7 hours to fully dissipate. Again, these variable modeling
results are likely due to the relatively longer route (i.e., greater volume of suspended sediment), route
orientation in relation to currents, and more frequent occurrence of fine sediment in the area of
seafloor disturbance. For the landfall approach scenarios, the tails of the plumes, with concentrations

% In the Mid-Atlantic Bight, 10 mg/L is considered within the range of ambient TSS concentration conditions (Balthis et
al. 2009).
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of 210 mg/L, oscillated with the currents and higher concentrations (e.g., >650 mg/L) remained
centered around the source, with the concentrations dissipating after the excavation subsided due to
the strong hydrodynamic forcing conditions. Above-ambient TSS concentrations around the HDD pits
dissipated within 12.3 hours for the Monmouth ECC HDD pit and 10.3 hours for the Northern ECC HDD
pit. , The Monmouth HDD pit model’s larger areas of TSS concentrations above thresholds and the
longer time for the plume to diminish to ambient conditions may be attributed to sediments being
released in deeper water, the higher fraction of fine sediments taking longer to settle, and slightly
stronger currents transporting the sediments parallel with the shore.

Predicted above-ambient TSS concentrations stemming from sandwave clearance activities extended
farther from the route centerline compared with cable installation or HDD simulations due to the
introduction of sediments at the water surface and the orientation of the route to the currents. The
representative inter-array cable sandwave clearance simulation was predicted to have the largest
maximum extent to the 10 mg/L contour compared to all other construction activities. For all sandwave
scenarios, above-ambient TSS concentrations were predicted to substantially dissipate within 4 to 6
hours and fully dissipated in less than 14.3 hours.

The Atlantic Shores model predictions agree with modeling results conducted for similar projects in
similar sediment conditions (BOEM 2021; Elliot et al. 2017; West Point Partners, LLC 2013; ASA 2008).
Actual suspended sediment concentrations and sediment transport during installation may be even
lower given that environmental monitoring surveys conducted during installation of the Block Island
Wind Farm submarine cable found that suspended sediment levels measured during jet plow
installation were up to 100 times lower than those predicted by the modeling (Elliot et al. 2017).

Impacts to water quality from elevated TSS concentrations are therefore expected to be temporary
and localized, and no long-term impacts to water quality conditions are anticipated. Additional
information on the effects of suspended sediment transport is provided in Section 4.5 Benthic
Resources and Section 4.6 Finfish, Invertebrates, and Essential Fish Habitat.

Atlantic Shores will select cable installation techniques (e.g., jet plow embedment) that minimize
sediment suspension to the maximum extent practicable. Atlantic Shores will also use anchor midline
buoys and dynamically positioned vessels as practicable to minimize seafloor disturbance.

As indicated in New Jersey's Integrated Water Quality Assessment Report, here are several areas along
the coast near the Atlantic and Monmouth ECCs and landfall sites that NJDEP has determined do not
meet their designated uses (NJDEP, 2016). None of the New Jersey coastal waters along the Monmouth
and Northern ECCs and New Jersey landfall locations are deemed supportive of general aquatic life
and only portions of the waters support shellfish harvesting and recreational use. Similarly, Lower New
York Bay is considered an impaired waterbody mainly due to stormwater and wastewater inputs,
industrial pollution and contamination of sediments from industry over many years. Aquatic life is
generally supported in the area, with a number of species migrating through the area throughout the
year. Fish consumption is limited due to PCB contamination of sediments that may affect certain
species.
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Swimming and other recreational uses are thought to experience minor impacts due to pathogens,
floatable debris and various other pollutants from urban/stormwater runoff (NYCDEP 2022 GIS). Any
localized Project-related increases in turbidity would not further degrade the quality of surrounding
marine waters in these areas because of the limited extent and duration of seafloor-disturbing activities
and associated suspension and dispersion of sediments within the water column.

HDD installation of the export cables at the landfall locations will require the use of HDD drilling fluid,
which typically consists of a water and bentonite mixture. While the mixture is not anticipated to
significantly affect water quality if released, Atlantic Shores will implement BMPs during construction
to minimize potential release of the fluid. These measures may include returning the drilling fluid to
surface pits and collecting it for reuse. The HDD also creates a potential for frac-out during drilling
activities. A frac-out occurs when the drilling fluids migrate unpredictably to the surface through
factures, fissures, or other conduits in the underlying rock or unconsolidated sediments. In the unlikely
event of a frac-out, the inadvertent release of bentonite into the water column could result in
temporary and localized impacts to water quality in the nearshore marine environment. However,
design considerations, operational controls and contingency planning will greatly diminish the
likelihood of accidental releases. Furthermore, Atlantic Shores will develop an HDD Contingency Plan
for the Inadvertent Releases of Drilling Fluid prior to construction to further minimize the potential
effects to water quality associated with a frac-out.

During O&M, the degree of suspended sediment and increased turbidity will be significantly lower
than during construction because any needed maintenance activities will be limited to discrete
portions of offshore cables or structures. Any effects during O&M are expected to be short-term and
temporary due to the predominantly sandy sea floor in the Offshore Project Area. Decommissioning
of structures and cables is expected to have short-term and localized impacts similar to those
described for construction because of seafloor disturbance from the removal of structures or cables.

Onshore

Atlantic Shores prioritizes the siting of onshore facilities in previously disturbed and developed areas
away from water supplies and surface waters to minimize the disturbance of terrestrial soils and the
risk of sedimentation of nearby wetlands and waterbodies. Atlantic Shores also proposes to use
specialized cable installation technologies (e.g., trenchless technologies) in certain areas to minimize
environmental impacts (see Section 4.8.3 of Volume 1). For example, HDD will be used to complete
export cable landfall (i.e., offshore-to-onshore transition), which will minimize the amount of sediment
and soil disturbance at the landfall sites, both offshore and onshore. Atlantic Shores will also use
trenchless techniques (e.g., pipe jacking, jack-and-bore, and HDD) to install the onshore
interconnection cables under wetlands, waterbodies, or roadways, which will minimize soil
disturbances at these locations (see Section 4.1 Wetlands and Waterbodies).

As previously discussed, proper cable installation design and operational planning greatly diminishes
the risk of accidental releases of drilling fluids (i.e., frac out) during HDD operations. Drilling fluids will
consist of non-hazardous material such as bentonite and all drilling returns will be collected after use
and recycled (see Section 4.7.1 of Volume I). Although accidental releases of HDD drilling fluids are

ATLANTIC SHORES | Birds Page 3-42



Construction and Operations Plan

expected to be a low probability event and not expected to affect water quality, an HDD Contingency
Plan for the Inadvertent Releases of Drilling Fluid will be developed and implemented to further
minimize potential effects.

During all onshore construction activities, Atlantic Shores will follow BMPs to properly contain
excavated soils and sediments, stabilize disturbed soil areas, and minimize erosion and sediment runoff
into waterbodies. Onshore Project activities have already targeted developed and previously disturbed
areas for installing Project components. Prior to construction, appropriate soil erosion and
sedimentation controls (e.g., silt fencing, filter socks, inlet protections and dust abatement) will be
installed and maintained until site restoration has been achieved. Regular monitoring of disturbed
areas and BMPs will be conducted by qualified inspectors. Post-construction, work sites will also be
stabilized and restored with proper vegetation and landscape, in accordance with state and local
permits. Disturbed areas along the onshore interconnection cable route options and the potential
landfall sites will be returned to their preconstruction condition, except for manholes and stormwater
features that will be installed for maintenance access.

During routine O&M, impact to onshore water quality is not expected as any specific maintenance to
the below-ground components (i.e., onshore interconnection cables and splice/transition vaults) will
be accessed via manholes. Onshore substation equipment would be repaired or replaced as needed
but would not affect water quality. If any activities have the potential to impact water quality, Atlantic
Shores will consult with the necessary regulatory agency and apply for applicable permits.
Decommissioning of the onshore facilities would not impact water quality because the onshore
facilities (i.e., onshore substations and buried duct banks) will be retired in place or reused for other
purposes in consultation with state and municipal agencies (see Section 6.2.6 of Volume I).

3.2.2.2 Land Disturbance

Land disturbance will result from onshore Project activities that directly disturb the soil through
trenching and excavation in uplands and previously disturbed areas. As previously discussed, land
disturbance can lead to temporary increases in turbidity and related surface water quality impacts from
erosion and sedimentation of terrestrial soils (potential effects of Project-related land disturbances on
wetlands and waterbodies are addressed in Section 4.1.) Land disturbance is the trenching, excavation,
and grading associated with the installation of the onshore interconnection cables and splice vaults,
the transition vault at the landfall sites, and construction of the onshore substations. In addition, land
disturbance will occur in construction workspaces, staging areas, and access roads for construction
equipment and materials.

As detailed in Section 3.2.1.2, portions of the Onshore Project Area occur near some New Jersey
community wellhead protection areas (see Figures 3.2-4 and 3.2-5). There are no mapped or regulated
wellheads in the vicinity of the New York landfall locations. In New Jersey, NJDEP regulates activities
that adversely affect public well viability (i.e., groundwater withdrawals and excavation dewatering) or
discharge to groundwater (i.e., contamination). The land disturbing activities associated with the
trenching of the onshore interconnection cables will occur within previously developed or disturbed
ROWs where there is a lower likelihood of encountering groundwater. As a result, these installation
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activities are not expected to result in any discharges to groundwater or significant groundwater
withdrawals. If shallow groundwater incursion occurs in limited areas during excavation of the onshore
cable installation trench, dewatering may be necessary. Any discharge from dewatering will be
managed according to applicable Federal and State regulations.

Where wetlands, waterbodies and other sensitive resources need to be crossed, the onshore
interconnection cable will be installed using trenchless techniques such as jack-and-bore, pipe jacking
and HDD. Installing the onshore interconnection cable in this manner will minimize the land
disturbance in these areas and as discussed in Section 3.2.2.1, reduce potential water quality effects.

A stormwater management system will also be implemented at the onshore substation that includes
but is not limited to, grassed water quality swales to capture and convey site runoff, deep sump catch
basin(s) to pretreat surface runoff, and other approved measures to capture and treat stormwater
runoff prior to groundwater recharge or surface water discharge. These systems will further reduce
potential impacts to water resources during construction and O&M.

Construction equipment and material storage will be limited to designated work and staging areas
within the Onshore Project Area to avoid any private wells that may be located along the onshore
interconnection cable routes. Compliance with applicable environmental laws and regulations, and
implementation of BMPs will prevent releases of oil and hazardous materials from Project vehicles or
equipment. Spill containment measures around fuel tanks and refueling areas will be implemented in
accordance with an SPCC plan (see Section 9.2.4).

Atlantic Shores will implement appropriate BMPs (e.g., silt fence, filter socks, inlet filters, dust
abatement) and will restore temporarily disturbed areas (i.e., reseeding or repaving) in accordance with
approved Soil Erosion and Sediment Control Plans and Stormwater Pollution Prevention Plan within
the Onshore Project Area to avoid and minimize water quality impacts to nearby aquatic habitats.

Land disturbing activities are not anticipated as part of routine O&M or decommissioning because
below ground facilities (e.g., splice vaults and transition vaults) will be accessed through manholes and
decommissioning will involve retirement of the onshore facilities (i.e., onshore substations and buried
duct banks) in place or used for other purposes in consultation with state and municipal agencies (see
Section 6.2.6 of Volume I).

3.22.3  Anchoring and Jack-up Vessels

Seafloor disturbance and consequent suspension of sediments and turbidity increases will result from
the positioning of anchors and jack-up vessel spuds as well as anchor chain contact with the seafloor
(i.e., chain sweep). These vessel-related impacts are expected to result in localized, short-term increases
in suspended sediment concentrations near the seafloor, limited to areas immediately adjacent to
spuds, anchors, or jack-up legs. As detailed in the installation and O&M sections (see Sections 4.2, 4.4,
4.5, and 5.6 of Volume 1), seabed disturbance from anchors and jack-up vessels will be temporary;
therefore, no long-term impacts to water quality are anticipated.
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The maximum PDE analyzed for anchoring and jack-up vessels is the maximum offshore build-out of
the Project, assuming use of anchored vessels for all export cables. Temporary anchoring and use of
jack-up vessels within the Offshore Project Area will occur during construction and decommissioning
and to a lesser extent during O&M with variations in duration and extent according to the specific
work activity. The maximum seabed disturbance resulting from jack-up or anchored vessel use during
construction for various Project components is summarized in the following tables from Volume I
Table 4.2-1 for WTG foundations, Tables 4.4-2 and 4.4-4 for OSS foundations, Table 4.5-1 for export
cables, and Table 4.5-2 for inter-array and inter-link cables.

3224  Summary of Proposed Environmental Protection Measures

Project design and construction planning has focused on avoiding and minimizing potential adverse
effects to water quality. Both onshore and offshore water quality effects will be avoided and minimized
through carefully locating Project infrastructure and use of specialized construction techniques and
design considerations inclusive of the following measures.

Offshore
e Offshore construction techniques have been selected that minimize the disturbance and

suspension of sediment and protect water quality:

o Anchor midline buoys will be used on anchored construction vessels, where feasible,
to minimize disturbance to the seafloor and sediments.

o Dynamically positioned vessels and jet plow embedment will be used to the maximum
extent practicable to minimize sediment disturbance and alteration during cable-laying
process.

e Accidental spill or release of oils or other hazardous materials will be managed through the
OSRP that meets USCG and the BSEE requirements (see Appendix I-C).

e HDD will be used to install the export cable to the landfall sites. All HDD activities will be
managed by an HDD Contingency Plan for the Inadvertent Releases of Drilling Fluid to ensure
the protection of marine and inland surface waters from an accidental release of drilling fluid.
All drilling fluids will be collected and recycled upon HDD completion.

e Vessels will operate in compliance with regulatory requirements related to the prevention and
control of discharges and accidental spills.

Onshore

e Project facilities will be sited and routed in previously disturbed areas and along existing ROWs
as much as practicable.

e The Project facilities will avoid public water supplies/wellhead protection areas to the
maximum extent practicable.
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e Trenchless cable installation methods (e.g., jack-and-bore, HDD) will be used to avoid impacts
to wetlands and waterbodies. HDD will be used to install the export cable to the landfall sites.
All HDD activities will be managed by an HDD Contingency Plan for the Inadvertent Releases
of Drilling Fluid to minimize the potential effects from an accidental release of drilling fluid on
marine and inland surface waters. All drilling fluids will be collected and recycled upon HDD
completion.

e BMPs such as silt fence, filter socks, inlet protection, dust abatement and other approved BMPs
will be implemented in accordance with the approved Soil Erosion and Sediment Control Plan
to properly contain excavated soils and sediments and stabilize disturbed land areas, to avoid
erosion and sediment runoff into waterbodies and impacts to water quality. Additionally, the
Project will be constructed in accordance with an approved Soil Erosion and Sediment Control
Plans and Stormwater Pollution Prevention Plan to avoid and minimize Project-related water
quality impacts to nearby aquatic habitats (see Section 4.1 Wetlands and Waterbodies for
additional discussion on the protection of wetlands and waterbodies).

e Temporarily disturbed areas will be stabilized through seeding or re-paving as appropriate and
in accordance with the approved Soil Erosion and Sediment Control Plan.

e Project activities will be conducted in compliance with NJDPES, the NYS SPDES General Permit,
an approved SWPPP and SPCC plans.

e Environmental/Construction Monitor(s) will be assigned to ensure compliance with applicable
permit conditions and to ensure that BMPs are functional.
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4.0 Biological Resources

This section provides a detailed description of the biological resources within the Onshore and
Offshore Project Areas including wetlands and waterbodies; coastal and terrestrial habitat and fauna;
birds, bats, benthic resources; finfish, invertebrates, and Essential Fish Habitat (EFH); marine mammals;
and sea turtles.

41 Wetlands and Waterbodies

This section describes wetlands and other waterbodies such as vernal pools, streams, and rivers, within
the Onshore Project Area in New Jersey and New York, associated impact producing factors (IPFs), and
measures to avoid and minimize potential effects to these resources during construction, operations
and maintenance (O&M), and decommissioning.

Wetlands and waterbodies are a critical and valuable component of the ecosystem. Wetlands and
waterbodies present within the Onshore Project Area have been assessed using targeted field surveys
(e.g., wetland and waterbody delineations) and through consultation with Federal and State resource
agencies, the primary purpose of which was to develop an in-depth understanding of wetland
resources within and proximate to the Project and identify steps to avoid and minimize impacts to
these resources.

Wetlands and waterbodies in New Jersey are under the jurisdiction of the New Jersey Department of
Environmental Protection (NJDEP) according to the Freshwater Wetlands Protection Act. NJDEP has
formally assumed Federal jurisdiction based on a memorandum of agreement with the U.S. Army Corps
of Engineers (USACE) for all non-tidal freshwater wetlands greater than 1,000 feet (ft) (305 meters [m])
from the head of tide (NJDEPE and USACE 1993). Wetlands that occur less than 1,000 ft (305 m) from
the head of tide, including tidal wetlands are under joint jurisdiction of the USACE and NJDEP.

Wetlands and waterbodies in New York are under the jurisdiction of the New York State Department
of Conservation (NYSDEC) through the Freshwater Wetlands Act (Article 24 and Title 23 of Article 71
of the Environmental Conservation Law [ECL]) and Tidal Wetlands Regulations (Article 25 under the
ECL). The Freshwater Wetlands Act requires the NYSDEC to map all state-protected wetlands to allow
landowners and other interested parties a means of determining where state-jurisdictional wetlands
exist. To implement the policy established by this act, regulations were promulgated by the state under
6 NYCRR Parts 663 and 664. Tidal wetlands are regulated based on the Tidal Wetlands Land Use
Regulations (6 NYCRR Part 661) and tidal wetlands maps developed by the NYSDEC. The wetland
categories used in these regulations are identified by the presence of a tide and the types of vegetation
present. The categories of wetlands and the restrictions placed on activities in and around them are
defined in detail in Part 661 (NYSDEC 2022). In addition, upland areas within 100-feet of freshwater
wetlands and 300-feet of tidal wetlands (or 150-feet of tidal wetlands within the boundaries of the City
of New York) are regulated “adjacent areas” as buffers to jurisdictional wetlands.
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Additionally, existing site conditions such as the presence of a lawfully and presently existing structure
(as of August 20, 1977) or elevation above mean sea level may reduce the regulated extent/jurisdiction
of the "adjacent area” of a tidal wetland (NYSDOS Division of Administrative Rules, 2021). Streams and
waterbodies are regulated by NYSDEC according to Article 15 of the ECL which specifically addresses
surface water quality standards and classifications. Additional information on water quality is provided
in Section 3.2 of Volume II.

All Project activities within regulated wetlands and waterbodies will be conducted in compliance with
applicable regulatory requirements and conditions of federal nationwide or individual permits and
State permits that may be required for onshore Project activities.

411 Affected Environment

The affected environment for the purposes of this section consists of wetlands and waterbodies within
the New Jersey and New York Onshore Project Areas, inclusive of the landfall location options, onshore
interconnection cable route options, onshore substations and/or converter station site options, and
Points of Interconnection (POls) (see Figures 4.1-1 and 4.1-2 for New Jersey and New York, respectively)
The Project Area, as defined, was utilized for the purposes of identifying and detailing resources within
the anticipated area of construction and analyzing potential land disturbance effects associated with
Project activities. The Study Area was utilized for identifying and detailing resources within the Wetland
and Stream Delineation Reports provided in Appendix 1I-D1 and Appendix 1I-D2 which fully
encompasses the Project Area and additional areas proximate to the Study Area. This was done to
ensure complete mapping of resources within and proximate to the Project Area and to inform
avoidance and minimization measures. The Study Area and the Project Area are defined as follows:

The Study Area encompasses the following:
e 150-foot buffer around the onshore interconnection cable route (75 feet on either side)
e 75-foot buffer around the substation(s) and/or converter station(s) site options
e 75-foot buffer around the point(s) of interconnection
e The landfall site.
The Project Area encompasses the following:
e 40-foot buffer around the onshore interconnection cable route (20 feet on either side)
e The substation(s) and/or converter station(s) site options
e The point(s) of interconnection

e The Monmouth landfall site.
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Due to the larger spatial extent of the Study Area, all Project Area locations are a subset of, and are
encompassed within, the Study Area. Tables 4.1-1 through 4.1-4 include a subset of calculations and
information provided in Appendix II-D1 and II-D2. Furthermore, there are resources (i.e., estuarine and
marine wetlands) that are identified in Appendix II-D1 and 1I-D2 which are not located within the
Project Area and, therefore, are not discussed and identified in the following subsections.

The New Jersey and New York Project Areas currently include 5 parcels and 3 parcels, respectively, that
have been identified as options for the proposed substation(s) and/or converter station(s). Only 1
parcel will be selected and advanced for each route based on real estate availability.

The New Jersey Onshore Project Area lies within the New Jersey Atlantic Coastal Plain along the coastal
zone of New Jersey and the New York Onshore Project Area lies within the State Coastal Area of New
York within the Raritan Bay Basin. The coastal zone of New Jersey and New York generally includes
tidal and non-tidal waters (including wetlands), dune and beach areas, and forest areas as well as urban
and suburban residential, commercial, industrial, and linear development. Additional detail regarding
land use types within the Onshore Project Area in New Jersey and New York is provided in Section 7.5
of Volume II.

In New Jersey, the coastal zone is managed by the NJDEP as the New Jersey Coastal Management
Zone administrator under New Jersey Administrative Code (N.J.A.C.) 7:7 and encompasses
approximately 1,800 miles (mi) (2,897 kilometers [km]) of tidal shoreline including 126 mi (203 km) of
oceanfront from Sandy Hook to Cape May. The boundaries of the coastal zone include inland, seaward,
and interstate areas (NJDEP 2020). In New York, the coastal zone is managed by the New York State
Department of State (NYSDOS) and more specifically, within New York City, the Department of City
Planning through the city’'s NYSDOS approved Local Waterfront Revitalization Program (Article 42 of
the Executive Law).

A wetland is an area that is inundated or saturated by surface water or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances does support, a prevalence
of vegetation typically adapted for life in saturated soil conditions, commonly known as hydrophytic
vegetation (NJ DLRP 2020). The area's glacial history plays a large role in wetland formation throughout
the region. Geological processes, and more recent events like sea level rise and erosion along rivers
landward of the barrier islands, continue to influence wetland formation (Tiner et al. 1985). Five general
wetland types occur throughout New Jersey and New York based on the Cowardin Classification of
wetlands: marine, estuarine, riverine, lacustrine, and palustrine (Cowardin et al. 1979). However, only
riverine, palustrine, and/or estuarine wetlands occur within or adjacent to the New Jersey and/or New
York Onshore Project Areas.

Specific information regarding wetland and waterbody characteristics within the Onshore Project Areas
were obtained from publicly available sources and wetland/stream field delineations as outlined within
the Wetland and Stream Delineation Reports (Appendix II-D1 and Appendix II-D2). NJDEP and NYSDEC
mapped wetlands and United States Fish and Wildlife Service (USFWS) National Wetland Inventory
(NWI) mapping was used as a basis to determine areas of potential wetlands within the New Jersey
and New York Onshore Project Areas.
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NJDEP and NYSDEC mapped wetlands and NWI mapping within the Onshore Project Areas are shown
in Figure 4 in each Appendix II-D1 and Appendix II-D2. Wetland and stream delineations to validate
these mapped resources as well as vernal pool surveys were completed in 2022 and 2023.

Sections 4.1.2 and 4.1.3 provide a summary of the wetland and waterbody resources delineated and
mapped within the New Jersey and New York Onshore Project Areas based on publicly available
information.

4111 Wetlands and Waterbodies — New Jersey Onshore Project Area

The main Project facilities within the New Jersey Onshore Project Area include the landfall site options,
onshore interconnection cable route options, onshore substation and/or onshore converter station
site options, and POls. These facilities were located to avoid wetlands and other waterbodies to the
maximum extent practicable. Based upon the wetland and stream delineation no delineated or
mapped wetlands and streams have been identified at any of the landfall site options or at the Larrabee
or Atlantic POls. All field-delineated wetlands and waterbodies within the New Jersey Onshore Project
Area are limited to areas situated adjacent to, or cross under the pavement of roadways via bridge or
culvert, electric utility lines and other developed areas along the onshore interconnection cable route
options.

There are two wetland classes (palustrine and riverine) that were field delineated and are mapped
within the New Jersey Onshore Project Area. Mapped wetlands include resources located on parcels
where commercial control has not been obtained to conduct field delineations. These wetland types
are described as a characterization of typical wetlands in the Wetland and Stream Delineation Report
for New Jersey in Appendix II-D1. Palustrine wetlands are a diverse class of wetland and includes
freshwater marshes, bogs, swamps, and bottomland forests. Riverine wetlands systems include all
wetlands and deepwater habitats contained within a channel, except for wetlands dominated by
vegetation made up of trees, shrubs, persistent emergent vegetation, emergent mosses, or lichens that
usually consist of flowing water with uplands on either side. Table 4.1-1 summarizes the acreage of
wetland classes within the New Jersey Onshore Project Area.
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Table 4.1-1. Field Delineated and Mapped Wetlands within the New Jersey Onshore
Project Area

Wetland Type Field Delineated and Mapped Wetlands' (acres
/ m?)
Palustrine Emergent 0.2 acres (809.4 m?)
Palustrine Forested/Shrub 39.2 acres (158,636.8 m?)
Riverine 0.03 acres (121.4 m?)
Total 39.5 acres (159,850.8 m?)

" Mapped wetland acreages were derived from USFWS NWI spatial data.

New Jersey National Hydrology Dataset (NHD) mapping and field delineations identified 18 waterways
within the New Jersey Study Area, which fall under the Riverine classification detailed in Table 4.1-1.
Streams that were field delineated correspond to mapped streams. The NHD mapped waterways within
the New Jersey Study Area total approximately 4,189.1 feet (1,276.8 m) and are summarized, by name,
in Table 4.1-2.

Table 4.1-2. Field Delineated and Mapped Waters within the New Jersey Onshore
Project Area

. Total Length in
Total Length in
New Jersey

New Jersey NHD ID New Jersey Project
Area (feet)

Project Area

(WEEO)
Beaverdam Creek 87.8 ft 268 m
Dicks Brook 930.9 ft 283.7m
Hannabrand Brook 44.4 ft 13.5m
Haystack Brook 81.0 ft 24.7 m
Hollow Brook 736.5 ft 2245m
Judas Creek 2249 ft 68.5m
Jumping Brook 1,292.0 ft 3938 m
Laurel Gully Brook 42.4 ft 129 m
Manasquan River 243.8 ft 743 m
Muddy Ford Brook 423 ft 129 m
North Branch Metedeconk River 126.1 ft 384 m
Roberts Swamp Brook 40 ft 12.2 m
Sandyhill Brook 50 ft 152 m
Shark River 40 ft 122 m
Squankum Brook 40.4 ft 123 m
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Total Length in

Total Length in

. New Jersey

New Jersey NHD ID New Jersey Project ]

Project Area

Area (feet)

(WEEO)
Tarkiln Brook 40.6 ft 124 m
Watson Creek 82.0 ft 250 m
Wreck Pond Brook 434 ft 132 m
Total 4,189.1 ft 1,276.8 m

All delineated wetland communities are part of the larger ecosystem associated with freshwater, non-
tidal and tidal wetlands and waterbodies that occur well beyond the New Jersey Onshore Project Area.
The delineated wetlands within the Project Area are associated with freshwater perennial watercourses
that ultimately flow south to the Manasquan and Shark Rivers which ultimately have a connection to
the Atlantic Ocean.

411.2 Wetlands and Waterbodies — New York Onshore Project Area

Like the New Jersey Onshore Project Area, the Project facilities located in the New York Onshore Project
Area have been located to avoid and minimize impacts to wetlands and waterbodies to the maximum
extent practicable. Wetlands and/or streams do not occur at the landfall site options, or the Fresh Kills,
Goethals, or Gowanus POls. All field-delineated wetlands and waterbodies are situated adjacent to or
cross under roadways and other developed/disturbed areas along the onshore interconnection cable
route options. The only exception is the in-water interconnection cable route options that utilize export
cable landfall site options on Staten Island for interconnection at the Gowanus POI (see Figure 1.1-2
in Volume ).

There are four wetland classes (palustrine, estuarine, marine, and riverine) that were field delineated
and are mapped within the New York Onshore Project Area. Mapped wetlands include resources
located on parcels where commercial control has not been obtained to conduct field delineations. The
wetland classes are described in the Wetland and Stream Delineation Report for New York in Appendix
[1-D2. Table 4.1-3 summarizes the acreage of wetlands within the New York Onshore Project Area.

Table 4.1-3. Field Delineated and Mapped Wetlands within the New York Onshore
Project Area

Wetland Type Field Delineated and Mapped Wetlands' (acres /
m?)
Estuarine and Marine 93.5 acres (378,382.6 m?)
Estuarine and Marine Deepwater 33.1 acres (133,951.5 m?)
Palustrine Forested/Shrub Wetland 1.2 acres (4,856.2 m?)
Palustrine Emergent 2.0 acres (8,093.7 m?)
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Wetland Type Field Delineated and Mapped Wetlands' (acres /
m?)
Palustrine Pond 0.8 acres (3,237.5 m?)
Riverine 2.1 acres (8,498.4 m?)
Total 132.7 (537,020.0 m?)

" Mapped wetland acreages were derived from NYSDEC spatial data.

Tidal, perennial, and intermittent streams (Mill Creek, Fresh Kills, Arbutus Creek, Richmond Creek, Pralls
Creek, Saw Mill Creek, Lemon Creek, Gowanus Canal and associated tributaries) occur within the New
York Onshore Project Area. Non-tidal features are located within deciduous and mixed forest habitats
along the onshore interconnection cable route options and cross potential routes under existing paved
roads via culvert or bridge. Tidal systems are associated with the Arthur Kill, Raritan Bay, Sandy Hook
Bay, Upper New York Bay, and other tidal estuarine and deep-water mapped areas and include sandy
shorelines or emergent estuarine habitats. Intermittent systems also occur within the New York
Onshore Project Area and are typically identified in roadside ditches with hydrologic connection to
either a perennial watercourse or palustrine wetland. Table 4.1-4 summarizes the linear footage
(meters) of field delineated waters and waters observed on publicly available databases within the New
York Onshore Project Area.

Table 4.1-4. Field Delineated and Mapped Waters within the New York Onshore
Project Area

Waterbody Type' Total L?ngth in New Total .Length in New York
York Project Area (feet) Project Area (meters)
Class B 11.8 ft 35m
Class SC 1.302.2 ft 3969 m
Class SC/B 2.3 ft 0.7m
Class SD 575.3 ft 1753 m
Class SD/C 692.2 ft 211.0m
Total 2,608.1 ft 7950 m

! Information on water quality and classification types per Article 15 of the ECL is provided in Section 3.2 of Volume II.

All field delineated and mapped wetlands are connected to, and part of, the larger freshwater and tidal
ecosystems that occur well beyond the New York Onshore Project Area. Mill Creek, Arbutus Creek,
Pralls Creek, Saw Mill Creek, Lemon Creek, Fresh Kills and associated tributaries drain directly to the
Arthur Kill, Raritan Bay, Sandy Hook Bay, and ultimately to the Atlantic Ocean. Gowanus Canal drains
directly to Upper New York Bay, and ultimately to the Atlantic Ocean.
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412 Potential Impacts and Proposed Environmental Protection Measures

The New Jersey and New York Onshore Project Areas have been sited to maximize the use of existing
linear infrastructure, such as roadway and electric utility ROWSs. The landfall site options, and onshore
substations have also been intentionally located in previously disturbed or developed areas to avoid
and minimize potential impacts to wetlands and waterbodies. In addition, trenchless construction
techniques such as jack-and-bore, pipe jacking and horizontal directional drilling (HDD) will be used
at all wetland and water crossings to further avoid impacts to these resources. As a result, direct
impacts to wetlands and waterbodies will be avoided. Soil erosion and sedimentation and/or
stormwater runoff during construction will have a low likelihood of occurrence due to the
implementation of construction Best Management Practices (BMPs) and other protocols that will limit
impacts. (Table 4.1-5). No direct or indirect impacts to wetlands are anticipated during routine O&M
or decommissioning.

Table 4.1-5. Impact Producing Factors for Wetlands and Waters of the U.S.
Construction

Operations &
Maintenance

Impact Producing Factors &

Decommissioning

Installation

Land Disturbance °

Wetlands and waterbodies may also be inadvertently affected by discharges from accidental releases
of fuel, fluids, and trash and debris. These potential impacts are considered to have a low likelihood of
occurrence and are discussed in Sections 9.2.3 and 9.2.4.

The maximum Project Design Envelope (PDE) analyzed for potential impacts to wetlands and
waterbodies is the maximum onshore build-out options of the Project (see Subsection 4.1.1 of this
Section and Section 4.11 of Volume ). Details describing the construction of the onshore Project
components are presented in Sections 4.7, 4.8, and 4.9 of Volume I.

4121 Land Disturbance

Land disturbance associated with the construction of underground onshore Project components will
involve trenching and excavation in upland and developed/disturbed areas within the Onshore Project
Area. Where wetlands or waterbodies occur within the Project Area, trenchless technology such as
HDD, jack-and-bore or pipe jacking will be used, thereby avoiding direct impact to wetlands and
waterbodies.

Trenching and excavation for cable conduit, duct banks, splice vaults, transition vaults, substation
and/or converter station structure foundations will require earth-moving vehicles and equipment,
which causes land disturbance; however, these facilities will be installed within existing rights-of-way
(ROWs) (e.g., highway or utility line ROWSs), and developed areas that are disturbed and/or regularly
maintained. Additional construction workspace for excavators and other construction equipment and
excavated material will also be required. Specific cable design and installation details are provided in
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Section 4.8.3 of Volume I. Where wetlands or waterbodies occur within the Project Area, the onshore
interconnection cables will be installed using trenchless technology (e.g., jack-and-bore, pipe jacking,
and HDD) where crossing is necessary to avoid direct impacts to these resources. Entry/exit work areas
will be in disturbed upland areas to further avoid impacts to wetlands and waterbodies. Tables 4.1-6
and 4.1-7 provide a summary of the potential temporary and permanent impacts to wetlands and
waterbodies resulting from construction of the Project as well as impacts (permanent and temporary)
avoided using trenchless installation technologies for New Jersey and New York, respectively.

The Onshore Project Area has been sited to be located in upland and previously disturbed or
developed areas to the maximum extent practicable to avoid construction activity impacts to wetlands
and waterbodies that are located adjacent or proximate to the Onshore Project Area. Project activities
will not directly impact wetlands and waterbodies that are located adjacent to the Onshore Project
Area because construction is not proposed in these areas.

There are no wetlands or waterbodies located in upland locations (e.g., existing roadways and ROWs)
along the onshore interconnection cable route or any of the previously disturbed and developed
upland areas identified for the landfall site options. At the substation and/or converter station site(s),
all facilities will be developed in previously disturbed upland areas. As discussed above, Atlantic Shores
will utilize trenchless technology (e.g., jack-and-bore, pipe jacking, and HDD) where the onshore
interconnection cable corridor requires crossing wetlands and waterbodies to avoid impacts to these
resources.

Table 4.1-6. Delineated New Jersey Wetlands and Waters of the United States
Potential Impact Summary'

Impacts Avoided

Potential Project Impacts (acres/m?)

Using T hi
Wetland/Waterbody Type sing Trenchless

Installation

Temporary Permanent

(acres/m?)

Palustrine Forested

0.84 acres (3,418.5 m?)

0.30 acres (1,210.6
m?)

0.56 acres (2,263.2
m?)

Palustrine Emergent

0.0008 acres (3.1 m?)

0.19 acres (785.9 m?)

Palustrine Scrub-Shrub

0.001 acres (4.2 m?)

Tidal/Riverine

0.04 acres (152.6 m?)

0.02 acres (92.2 m?)

0.94 acres (3,820.7
m2)

Non-tidal/Perennial

0.04 acres (161.9 m?)

0.02 acres (77.2 m?)

0.17 acres (693.6 m?)

Non-tidal/Intermittent

0.005 acres (21.8 m?)
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TImpact calculations are only for wetlands that have been field delineated within New Jersey at the landfall site(s) and
along the onshore interconnection cable route. At the substation and/or converter station site(s), all facilities will

be developed in previously disturbed upland areas.

Table 4.1-7. Delineated New York Wetlands and Waters of the United States Potential
Impact Summary!

Potential Project Impacts (acres/m?) Impacts Avoided
Using Trenchless
Installation (acres/m?)

Wetland/Waterbody

Type Temporary Permanent

Estuarine Emergent 0.2 acres (966.2 m?) 0.003 acres (12.0 m?) 1.32 acres (5,326.9 m?)

Estuarine Open Water 0.005 acres (19.2 m?)

Palustrine Forested 0.1 acres (404.7 m?) 0.25 acres (1,008.6 m?) -

Palustrine Scrub-Shrub | 0.003 acres (11.1 m?)

Palustrine Emergent 0.004 acres (14.4 m?) - -

Tidal/Riverine 0.009 acres (36.1 m?) - -

Non-tidal/Perennial 0.001 acres (5.0 m?) - 1.15 acres (4,645.3 m?)
Intermittent 0.01 acres (44.5 m?) - -
Ephemeral 0.005 acres (21.8 m?) - -

TImpact calculations are only for wetlands that have been field delineated within New York at the landfall site(s) and
along the onshore interconnection cable route. At the substation and/or converter station site(s), all facilities will be
developed in previously disturbed upland areas.

To prevent indirect impacts to wetlands and waterbodies, such as soil erosion and sedimentation from
land disturbing construction activities, Atlantic Shores will comply with an approved Soil Erosion and
Sediment Control Plan, New Jersey Pollutant Discharge Elimination System (NJPDES) permit, New York
State Pollutant Discharge Elimination System (SPDES) Permit, and a Stormwater Pollution Prevention
Plan (SWPPP). In accordance with these plans, best management practices (BMPs) including, but not
limited to dust abatement, installation of silt fencing, filter socks, and inlet filters, will be implemented
to minimize and/or avoid potential effects. Additionally, once construction is completed, areas of
temporary disturbance will be returned to pre-construction conditions and at the onshore substations
land will be appropriately graded, graveled, or grassed to prevent future erosion. Section 3.2 Water
Quality provides additional detail on potential effects on water quality and the proposed BMPs to
avoid or reduce impacts. An Environmental/Construction monitor will also be onsite to ensure that
BMPs are installed in accordance with the approved Soil Erosion and Sediment Control Plan, NJPDES,
SPDES, and other permit conditions.

During routine O&M and future decommissioning, land disturbing activities are not anticipated.
Vehicle and equipment use would occur along roads using the manholes within the splice vaults and
transition vaults for access and within previously developed areas such as onshore substations. As a
result, impacts to wetlands and/or waterbodies are not anticipated during these phases of the Project.
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41.2.2 Summary of Proposed Environmental Protection Measures

Atlantic Shores has routed the onshore interconnection cable route options along previously disturbed
ROWs and sited its onshore substations and landfall site options on previously disturbed lands to avoid
and/or minimize impacts to wetlands and waterbodies. Potential impacts have further been avoided
by using trenchless installation methods such as jack-and-bore, pipe jacking, and HDD to install the
onshore interconnection cables where wetlands and waterbodies are crossed.

To avoid and minimize effects resulting from land disturbance during construction, Atlantic Shores has
sited Project facilities to avoid and minimize impacts to wetlands and waterbodies and has
incorporated mitigation measures into design elements, construction, O&M, and decommissioning
plans.

The following environmental protection measures are proposed to mitigate potential Project-related
impacts to wetlands and waterbodies. As the Project progresses through development and permitting,
Atlantic Shores will continue discussions with resource agencies such as USACE, NJDEP, NYSDEC, and
NYS Department of Public Service (NYSDPS), NYS Department of State (NYSDOS), and New York City
Department of City Planning (NYCDCP) to determine the need for appropriate avoidance/mitigation
measures and will comply with applicable permit conditions.

e Project facilities have been sited/routed in previously disturbed areas and along existing ROWs.

e Onshore interconnection cables will be installed underground and use trenchless installation
such as jack-and-bore, pipe jacking, and/or HDD, at all wetland and waterbody crossings, to
avoid direct impacts to wetlands and waterbodies. All entry/exit work areas will be in disturbed
upland areas to further avoid impacts to wetlands and waterbodies.

e BMPs such as silt fence, filter socks, inlet protection, dust abatement and other approved BMPs
will be implemented in accordance with the approved Soil Erosion and Sediment Control Plan
to properly contain excavated soils and sediments and stabilize disturbed land areas, to avoid
erosion and sediment runoff into waterbodies and impacts to water quality. Additionally, the
Project will be constructed in accordance with an approved Soil Erosion and Sediment Control
Plans and Stormwater Pollution Prevention Plan to avoid and minimize Project-related water
quality impacts to nearby aquatic habitats (see Section 3.2 Water Quality).

e All temporarily disturbed areas will be returned to pre-construction conditions and all onshore
substation areas will be graded, grassed, graveled, or paved to prevent future erosion.

e Environmental/Construction Monitor(s) to comply with applicable plans and permit conditions,
and to ensure that BMPs are functional.
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4.2 Coastal and Terrestrial Habitat and Fauna

This section describes the coastal and terrestrial habitat and fauna in the Onshore Project Area in New
Jersey and New York (including threatened and endangered species), associated impact producing
factors (IPFs), and measures to avoid, minimize, or mitigate potential effects to these resources during
construction, operations, and maintenance (O&M), and decommissioning. Terrestrial birds and bats
are described in Sections 4.3 and 4.4 and therefore, are not addressed in this section.

421 Affected Environment

The affected environment for the purposes of this section is made up of the New Jersey and New York
Onshore Project Areas inclusive of the potential landfall and onshore interconnection cable route
options, onshore substations and/or converter stations, and POls (see Figures 4.8-1, 4.8-2, 4.9-1, 4.9-2
of Volume 1). The Project Area, as defined, was utilized for the purposes of identifying and detailing
resources within the anticipated area of construction and analyzing potential effects associated with
Project activities. The Study Area was utilized for identifying and detailing resources within the Habitat
Suitability Assessment Reports provided in Appendix II-E1 and Appendix II-E2 which fully encompasses
the Project Area and additional areas proximate to the Study Area. This was done to ensure complete
mapping of resources within and proximate to the Project Area and to inform avoidance and
minimization measures. The Study Area and the Project Area are defined as follows:

The Study Area encompasses the following:
e 150-foot buffer around the onshore interconnection cable route (75-feet on either side)
e 75-foot buffer around the substation(s) and/or converter station(s) site options
e 75-foot buffer around the point(s) of interconnection
e The landfall site.
The Project Area encompasses the following:
e 40-foot buffer around the onshore interconnection cable route (20-feet on either side)
e The substation(s) and/or converter station(s) site options
e The point(s) of interconnection
e The landfall site.

The New Jersey and New York Project Areas currently include five and three parcels, respectively, that
have been identified as options for the proposed substation(s) and/or converter station(s). Only one
parcel will be selected and advanced for each route based on real estate availability.
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The New Jersey Onshore Project Area occurs along the coastal area of New Jersey, which generally
includes tidal and non-tidal waters (including wetlands), dune and beach areas, forest areas and
significant residential, commercial, industrial, and linear development. This coastal area is managed by
the NJDEP as the New Jersey Coastal Management Zone (coastal zone) under New Jersey
Administrative Code (N.J.A.C.) 7:7 and encompasses approximately 1,800 miles (mi) (2,897 kilometers
[km]) of tidal shoreline including 126 mi (203 km) of oceanfront from Sandy Hook to Cape May. The
boundaries of the coastal zone include inland, seaward, and interstate areas (NJDEP 2020).

The New York Onshore Protect Area occurs along the coastal area of Staten Island and western Long
Island. Most of this area is densely developed residential, commercial, industrial, and linear
development up to the water's edge. The exception is the southern portion of Staten Island which
includes tidal and non-tidal waters (including wetlands), beach areas, and isolated forests. The coastal
area is managed by the New York State Department of State (NYSDOS) which implements the State
Coastal Management Program (CMP) and the New York City Department of City Planning (NYCDCP)
through the City's approved Local Waterfront Revitalization Program (LWRP) consistent with Executive
Conservation Law, Article 42. In-water lands within New York City are also managed by the New York
State Office of General Services (NYSOGS).

Through desktop analyses, targeted field surveys, and consultations with Federal and State
environmental agencies, Atlantic Shores has developed an in-depth understanding of the wildlife and
habitats that occur and/or are mapped within and proximate to the New Jersey and New York Onshore
Project Area and is taking reasonable and prudent measures to avoid, minimize, and mitigate potential
effects to terrestrial wildlife and habitat communities. The following types of data sources were used
to characterize the Onshore Project Areas:

e Public data sources including information related to coastal and terrestrial habitats in New
Jersey and New York

e Published documents from Federal and State agencies including United State Fish and Wildlife
Service (USFWS), New Jersey Coastal Management Program, New Jersey Department of
Environmental Protection (NJDEP), NYSDOS, and New York Department of Environmental
Conservation (NYSDEC)

e USFWS, NJDEP Natural Heritage Program (NHP), and NYSDEC NHP threatened and
endangered species consultations.

Desktop surveys were conducted to identify terrestrial habitat present in the New Jersey and New York
Onshore Study Areas. In addition, Atlantic Shores surveyed the terrestrial ecological resources within
the New Jersey and New York Onshore Study Areas. Field surveys included delineations for wetlands,
waterbodies, terrestrial habitat, and vernal pools within the Study Area. The purpose of these studies
was to identify and evaluate sensitive ecological resources including the identification of habitat that
could potentially support threatened and endangered species (i.e., critical habitat assessments). The
results of these collective surveys are provided in the Habitat Suitability Assessment Reports in
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Appendix II-ET and Appendix II-E2 and the Wetland and Stream Delineation Reports in Appendix II-
D1 and Appendix II-D2.

The onshore Project facilities and their proposed locations within the New Jersey and New York
Onshore Project Areas are detailed in Sections 4.7, 4.8, 4.9, and 5.5 of Volume I. The observed habitat
types for New Jersey and New York Onshore Project Areas are detailed in Sections 4.2.1.1 and 4.2.1.2,
respectively. A detailed description of each of those typical and observed habitat types within the
Project Areas is provided in the Habitat Suitability Assessment Desktop Reports in Appendix II-E1 and
Appendix II-E2.

4211 Coastal Terrestrial Habitat and Fauna — New Jersey Onshore Project Area

Atlantic Shores has preferentially sited the New Jersey Onshore Project Area within previously
developed areas to avoid impacts to wildlife habitat to the maximum extent practicable. More
specifically, the majority of the onshore interconnection route options are co-located within existing
roadway and utility ROWSs and the landfall options all use developed or disturbed areas such as parking
lots and streets. Based on desktop and field surveys, the New Jersey Onshore Project Area is comprised
of approximately 67% developed or disturbed areas. The remaining documented habitat within the
New Jersey Onshore Project Area consists of forests (mixed, deciduous, and evergreen), wetlands
(herbaceous, scrub-shrub, and forested), open water, herbaceous fields, upland scrub-shrub, evergreen
scrub-shrub, and agricultural field. Much of this habitat occurs along the edge of already developed
or disturbed areas in the New Jersey Onshore Project Area and was determined to be marginal edge
habitat.

To further avoid potential impacts to these habitats, the onshore interconnection cable will be installed
using trenchless installation techniques (e.g., jack-and-bore, pipe jacking or horizontal directional
drilling [HDD]) at all wetland/water crossings (e.g., tidal emergent wetlands, non-tidal wetlands, and
surface waters). Trenching will be used to install the onshore interconnection cable within previously
disturbed and developed upland areas such as along existing road and utility line rights-of-way
(ROWs).

Surveys were conducted to identify and document wildlife habitat with specific attention to those
habitats potentially suitable to support federal and/or state-listed threatened and endangered species.
The Habitat Suitability Assessment report in Appendix II-E1 provides details on the types of habitats
present within the New Jersey Onshore Project Area. Table 4.2-1 summarizes the acreage of each
habitat type observed within the New Jersey Onshore Project Area according to the Atlantic Shores
Habitat Suitability Assessment Survey. These habitat types and locations are shown on the Habitat
Assessment Mapping in Appendix D of the Habitat Suitability Assessment Report in Appendix II-E1.
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Table 4.2-1. Estimated Area and Percent Cover of Habitat Types within the New Jersey
Onshore Project Area

Habitat Type ‘ Acres Percentage

Developed / Disturbed 288.5 acres (1,167,692.0 m?) 66.6%
Forest — Mixed 19.0 acres (76,808.6 m?) 4.4%
Forest — Deciduous 40.3 acres (163,136.2 m?) 9.3%
Forest — Evergreen 1.4 acres (5,795.2 m?) 0.3%
Forested Wetland 30.0 acres (121,212.0 m?) 6.9%
Herbaceous Wetland 1.2 acres (4,856.2 m?) 0.3%
Herbaceous Field 12.8 acres (51,812.0 m?) 3.0%
Water/Open Water Wetland 2.7 acres (11,046.7 m?) 0.6%
Scrub-Shrub 5.4 acres (21,997.1 m?) 1.3%
Scrub-Shrub - Evergreen 15.7 acres (63,678.4 m?) 3.6%
Scrub-Shrub Wetland 6.6 acres (26,833.8 m?) 1.5%
Agricultural 9.5 acres (38,445.1 m?) 2.2%

As discussed in the Habitat Suitability Assessment Report (see Appendix II-E1), there are Federal and
State records for threatened and endangered species and/or their habitat within the New Jersey
Onshore Study Area, primarily along the onshore interconnection cable route and substation and/or
converter station options. However, the Study Area includes locations adjacent and proximate to the
Project Area where Project activities will not occur. Most of the New Jersey Onshore Project Area
consists of, or is surrounded by, developed areas (e.g. residential, commercial, and industrial
development, highways, railroads, and utility transmission lines) that experience frequent and ongoing
anthropogenic effects. Therefore, while habitat for threatened and endangered species may be present
within the Project Area, ongoing anthropogenic disturbances are likely to deter these species, thereby
making these areas unsuitable for protected species.

The only wildlife species observed within the New Jersey Onshore Project Area were transient
individuals flying overhead and included species such as: herring gull (Larus argentatus), laughing gull
(Leucophaeus atricilla), house sparrow (Passer domesticus), mourning dove (Zenaida macroura) and
other common avian species adapted to developed/disturbed habitat types. No reptile, amphibian or
mammal species were observed. Additionally, no federal and state-listed threatened and endangered
species were observed within the New Jersey Onshore Project Area during field studies. Furthermore,
no vernal pool habitat was observed within the New Jersey Onshore Project Area as discussed in the
Habitat Suitability Assessment Report in Appendix II-E1.

The landfall site and POI options are comprised of already disturbed or developed parcels of land or
paved streets. As such it was determined that none of these sites have habitat suitable for supporting
wildlife species. The beach habitat adjacent to the landfall site options will be entirely avoided because
the export cable makes landfall via HDD from an offshore location beyond the toe-of-slope of the
beach.
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4212 Coastal Terrestrial Habitat and Fauna — New York Onshore Project Area

Atlantic Shores has also preferentially sited the New York Onshore Project Area to avoid or minimize
impacts to wildlife habitat to the maximum extent practicable by locating Project activities in urbanized
and previously developed areas. Based on field surveys and desktop analysis, the New York Onshore
Project Area is comprised of approximately 69% developed or disturbed areas. The remaining
documented habitat within the New York Onshore Project Area consists of forests (mixed and
deciduous), wetlands (herbaceous and scrub-shrub), open water, herbaceous fields, and scrub-shrub.
Much of this habitat occurs along the edge of already developed or disturbed areas in the New York
Onshore Project Area and was determined to be marginal edge habitat.

To further avoid potential impacts to these habitats, the onshore interconnection cable will be installed
using trenchless installation techniques (e.g., jack-and-bore, pipe jacking or HDD) at all wetland/water
crossings (e.g., tidal emergent wetlands, non-tidal wetlands, and surface waters). Trenching will be
used to install the onshore interconnection cable within previously disturbed and developed upland
areas such as along existing road ROWs.

Surveys were conducted to identify and document wildlife habitat with specific attention to those
habitats potentially suitable to support Federal and State-listed threatened and endangered species.
The Habitat Suitability Assessment Report in Appendix II-E2 provides details on the types of habitats
present within the New York Onshore Project Area. Table 4.2-2 summarizes the acreage of each habitat
type observed within the New York Onshore Project Area according to the Atlantic Shores Habitat
Assessment Survey. These habitat types and locations are shown on the Habitat Assessment Mapping
in Appendix D of the Habitat Suitability Assessment Report in Appendix II-E2.

Table 4.2-2. Estimated Area and Percent Cover of Habitat Types within the New York
Onshore Project Area

Habitat Type Acres Percentage
Developed / Disturbed 464.6 acres (1,880,177.0 m?) 69.0%
Forest — Mixed 0.9 acres (3,642.2 m?) 0.1%
Forest — Deciduous 37.3 acres (150,948.3 m?) 5.5%
Forested Wetland 10.6 acres (42,896.8 m?) 1.6%
Herbaceous Wetland 81.7 acres (330,629.5 m?) 12.1%
Herbaceous Field 24.8 acres (100,362.4 m?) 3.7%
Open Water Wetland 4.7 acres (19,020.3 md) 0.7%
Water 36.4 acres (147,306.2 m?) 5.4%
Scrub-Shrub 12.5 acres (50,585.9 m?) 1.9%
Scrub-Shrub Wetland 0.003 acres (12.1 m?) <0.1%

NYSDEC maintains a database of significant natural communities which are determined using
occurrence quality ranks in conjunction with global and state rarity ranks (NYSDEC 2011).
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Given the co-location of the onshore interconnection cable route options within paved roadways or
developed roadside edges and the developed nature of the landfall and onshore substation and/or
converter station site options, these significant natural communities would be largely avoided.
However, some portions of the onshore interconnection cable route and substation and/or converter
station site options occur within and proximate to the following significant natural communities as
shown in Figure 4.2-2 and as follows:

e Coastal oak-beech forest
¢ Red maple-sweetgum swamp
e Post oak-blackjack oak barrens.

In addition to significant natural communities, the NYSDOS maintains a database of significant coastal
fish and wildlife habitat which identifies areas that provide habitat for wildlife that are economically
important (NYSDOS 2022). These features are largely avoided due to the co-location of Project
components within developed or disturbed areas (e.g., paved roadways); however, the following
significant coastal fish and wildlife habitats are mapped within and proximate to portions of the
onshore interconnection cable route and substation and/or converter station site options:

e Fresh Kills Coastal Habitat
e Sawmill Creek Marshes Coastal Habitat
e Lemon Creek Coastal Habitat.

As discussed in the Habitat Suitability Assessment Report (see Appendix II-E2), there are federal and
state records for threatened and endangered species and/or their habitat within the New York Onshore
Study Area, primarily along the onshore interconnection cable route and proximate to the substation
and/or converter station options. However, the Project Area largely consists of, or is surrounded by,
developed areas (e.g., high-density commercial, residential, and industrial development, highways,
roadways) that experience frequent and ongoing anthropogenic effects. Therefore, while habitat for
threatened and endangered species may be present within the Project Area, ongoing anthropogenic
disturbances are likely to deter these species, thereby making these areas unsuitable for protected
species.
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The only wildlife species observed within the New York Onshore Project Area were transient individuals
flying overhead and included species such as: herring gull (Larus argentatus), laughing gull
(Leucophaeus atricilla), house sparrow (Passer domesticus), mourning dove (Zenaida macroura), and
other common avian species adapted to developed/disturbed habitat types. No reptile, amphibian or
mammal species were observed. Additionally, no federal or state-listed threatened and endangered
species were observed within the New York Onshore Project Area during field studies. Furthermore,
no vernal pool habitat was observed within the New York Onshore Project Area as discussed in the
Habitat Suitability Assessment Report in Appendix II-E1.

The landfall site and substation and/or converter station site options are comprised of already
disturbed or developed areas (e.g., parking areas, existing utilities, industrial activities). As such, it was
determined that none of these sites have habitat suitable for supporting federal or state listed
threatened and endangered wildlife and/or plant species. The beach habitat adjacent to the landfall
site along the southern shore of Staten Island will be entirely avoided because the export cable makes
landfall via HDD from an offshore location beyond the toe-of-slope of the beach. All other landfall
locations have developed waterfronts where beach habitat does not occur.

422  Potential Impacts and Proposed Environmental Protection Measures

The New Jersey and New York onshore interconnection cable route options have largely been co-
located within existing linear infrastructure such as roadways and utility line ROWs. The landfall site
options, onshore substations and/or converter station site options, and POlIs have been located in
disturbed or developed areas to the maximum extent practicable to avoid and minimize potential
impacts to wildlife and their habitat. Most impacts will be avoided, and the remaining potential IPFs
that may affect coastal and terrestrial habitat and fauna during Project construction, O&M, or
decommissioning are presented in Table 4.2-3. This section also provides an evaluation of potential
effects during each Project phase for a given IPF and the anticipated environmental protection
measures to be implemented to avoid potential effects.

Table 4.2-3. Impact Producing Factors for Coastal and Terrestrial Habitat and Fauna

Construction

Operations &

Impact Producing Factors & . Maintenance Decommissioning
Installation
Land Disturbance °
Noise and Vibration ° ° °
Presence of Structures and Cables ° °
Traffic (Vehicles and Equipment) . ° °
Light ° ° °

Coastal and terrestrial habitat and fauna may also be affected by discharges from onshore point and
non-point sources and accidental releases, including fuel, fluids, hazardous materials, and trash/debris.
These potential impacts are considered to have a low likelihood of occurrence and are discussed in
Sections 9.2.3 and 9.2.4.
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The maximum Project Design Envelope (PDE) analyzed for potential impacts to coastal and terrestrial
habitat and fauna is the maximum onshore build-out options of the Project (see Section 4.11 of Volume
[). The construction of each onshore Project component is described in Sections 4.7, 4.8, and 4.9 of
Volume I. Also included in Volume | are details of the anticipated routine O&M activities for the
onshore facilities (see Section 5.4.5) and decommissioning (See Section 6.2.6).

4221 Land Disturbance

As detailed in Section 4.2.1, construction of the Project’s onshore facilities would occur predominantly
within existing roadways, and other established ROWs and/or developed and disturbed areas. Due to
current human activity, the New Jersey and New York Onshore Project Areas provide limited habitat
for common wildlife. As such, any impacts to wildlife and their habitat from Project land disturbing
activities (e.g., trenching/excavating, grading) are expected to be temporary and localized to the
designated construction work areas.

The specific land disturbances associated with the installation of underground onshore
interconnection cable duct banks and splice vaults will include direct trenching and excavation in
uplands and disturbed areas of these established ROWs at a width sufficient to accommodate these
components plus construction work areas. In locations where the onshore interconnection cables cross
surface waters, wetlands or other sensitive habitats, trenchless installation of the onshore
interconnection cables will be used such as jack-and-bore, jack piping, and HDD. Work areas for these
installation types will be located in adjacent disturbed upland areas to entirely avoid impacts to wildlife
habitats. Limited tree trimming/clearing may be necessary along portions of the onshore
interconnection cable routes or at the substation and/or converter station site options but will be the
minimum necessary to install the project components, will not include mature trees, and will be
conducted during the winter months to avoid impacts to avian and bat species to the maximum extent
practicable (see Section 4.3 Birds and Section 4.4 Bats).

Impacts to wildlife and their habitats are expected to be avoided entirely at the proposed landfall sites.
The proposed cable transition vaults will be located in upland areas that are already developed and/or
disturbed. Sensitive beach and dune habitats located proximate to some of the landfall options will
also be avoided by landing the export cable with HDD installation methods from the landfall site to a
point in the ocean beyond the toe-of-slope of the beach. Tables 4.2-4 and 4.2-5 provide a summary
of the potential temporary and permanent impacts to habitats within the Project Area. Permanent and
temporary impacts that would be avoided using trenchless installation technologies for New Jersey
and New York are also included.
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Table 4.2-4. New Jersey Habitat Potential Impact Summary

Habitat Type

Potential Project Impacts
(acres/m?)

Temporary

Permanent

Impacts Avoided
Using Trenchless
Installation

Developed / Disturbed

147.3 acres

(acres/m?)

137.1 acres 4.4 acres (17,806.2
(596, 1204'3 (554,826.2 m?) m?)
m-)
Forest — Mixed 3.8 acres 12.2 acres 3.0 acres (12,140.6
(15,378.1 m?) (49,371.8 m?) m?)
Forest — Deciduous 1.1 acres 39.0 acres 0.3 acres (1,214.1
(4,451.6 m?) (157,828.0 m?) m?)
Forest — Evergreen 0.9 acres 0.6 acres i
(3,642.2 m?) (2,428.1 m?)
Forested Wetland 1.5 acres 27.7 acres 0.8 acres (3,237.5
(6,070.3 m?) (112,098.4 m?) m?)
Herbaceous Wetland 0.6 acres 0.6 acres i
(2,428.1 m?) (2,428.1 m?)
Herbaceous Field 5.2 acres 6.8 acres 0.8 acres (3,237.5
(21,043.7 m?) (27,518.7 m?) m?)
Water/Open Water Wetland 0.6 acres 1.0 acres 1.1 acres (4,451.5
(2,428.1 m?) (4,046.9 m?) m?)
Scrub-Shrub 3.2 acres 2.2 acres i
(12,950.0 m?) (8,903.1 m?)
Scrub-Shrub - Evergreen 15.7 acres )
- (63,535.9 m?) 0.1 acre (404.7 m?)
Scrub-Shrub Wetland 4.1 acres 2.4 acres 0.03 acres (121.4
(16,592.1 m?) (9,712.5 m?) m3)
Agricultural <0.1 acres 9.5 acres i
(<404.1 m?) (38,445.1 m?)

Table 4.2-5. New York Habitat Potential Impact Summary

Potential Project Impacts Impacts Avoided
. (acres/m?) Using Trenchless
LI UGS Installation
Temporary Permanent (acres/m?)
Developed / Disturbed 1(212'607392‘955 3283.6acres | 1.9 acres (7,869.1
T (1,147,693.1 m?) m?)
m2)
Forest — Mixed 0.1 acres <0.1 acres 0.7 acres (2,832.8
(404.7 m?) (<404.7 m?) m?)
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Potential Project Impacts Impacts Avoided
. (acres/m?) Using Trenchless
RELEARTPE Installation
Temporary Permanent (acres/m?)
Forest — Deciduous 1.4 acres 35.7 acres )
(56656 m2) | (1444728 my) | O1acre @047 m)
Forested Wetland 0.1 acre 10.5 acres i
(404.7 m?) (42,492.2 m?)
Herbaceous Wetland 0.4 acres 76.5 acres 2.2 acres (8,093.1
(1,618.7 m?) (309,585.7 m?) m2)
Herbaceous Field 0.1 acres 23.2 acres 1.1 acres (4,451.6
(404.7 m?) (93,887.4 m?) m2)
Water/Open Water Wetland <0.1 acres 38.6 acres 1.2 acres (4,856.2
(<404.1 m?) (156,209.3 m?) m2)
Scrub-Shrub 0.1 acres 11.2 acres 0.6 acres (2,428.1
(404.7 m?) (45,325.0 m?) m?)
Scrub-Shrub Wetland <0.1 acres i i
(<404.1 m?)

Limited effects to wildlife habitat in and around the POI locations are expected because these facilities
are sited within previously disturbed areas. Existing forested habitat around the Larrabee and Atlantic
POl does not support any federal or state threatened or endangered species because of the
surrounding land uses and fragmented forest characteristic of this area. The areas surrounding the
Fresh Kills, Goethals and Gowanus POI are significantly developed and/or disturbed and virtually no
natural habitat is mapped. Limited tree clearing may occur around POls with adjacent forests, which
could have a short-term effect on local wildlife, particularly bird and bat species (see Section 4.3 Birds
and 4.4 Bats, respectively); however, any tree clearing would be limited to non-mature trees in
fragmented wooded areas, the minimum necessary, and will only be conducted during the winter
months to the maximum extent practicable. Moreover, the surrounding land uses at these locations
are industrial/commercial with no natural wildlife habitat proximate to the sites.

There are no wetlands or waterbodies located at the landfall site options (see Section 4.1 Wetlands
and Waterbodies and Appendix 11-D1 and Appendix II-D2). Along the onshore interconnection cable
route options, Atlantic Shores will avoid wetland and waterbody habitats by installing the cables using
trenchless technology such as jack-and-bore, jack piping or HDD. To prevent indirect impacts to
sensitive habitats, such as soil erosion and sedimentation from land disturbing construction activities,
Atlantic Shores will comply with an approved Soil Erosion and Sediment Control Plan, New Jersey
Pollutant Discharge Elimination System (NJPDES) permit and/or New York State Pollutant Discharge
Elimination System (SPDES) permit and a Stormwater Pollution Prevention Plan (SWPPP). Best
management practices (BMP) that would be implemented include dust abatement, installation of silt
fencing, filter socks, inlet filters, and other State-approved BMPs. Section 3.2 Water Quality provides
additional detail on potential effects on water quality and the proposed BMPs to avoid or reduce
impacts.
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An Environmental/Construction monitor will also be onsite to ensure that BMPs are installed in
accordance with the approved Soil Erosion and Sediment Control Plan, NJPDES, SPDES and other
permit conditions. All temporarily disturbed areas will be restored to preconstruction conditions as
required and where necessary such as seeding or repaving.

Land disturbing activities are not anticipated as part of routine O&M or decommissioning. Vehicle and
equipment use would occur along roads using the manholes within the splice vaults and transition
vaults for access and within previously developed areas such as onshore substations and/or converter
stations.

4222 Noise and Vibration

Project-related noise and vibrations generated from onshore Project construction activities are
discussed in detail in Section 8.1 In-Air Noise and the Onshore Noise Report in Appendix II-V. The
Onshore Project Area is situated within or adjacent to busy roadways or in industrial/commercial
development where significant background noise and vibration regularly occurs. Area wildlife
populations are expected to be habituated to the background noise and vibration levels and will either
be unaffected by the additional noise and vibration during construction activities or will temporarily
relocate away from the area. As a result, impacts are expected to be localized and short-term.
Construction equipment will generate noise and vibrations at levels that could temporarily displace
common wildlife species inhabiting areas near construction activities during the time of equipment
usage. The localized and short-term impacts are not expected to result in population level impacts. To
address the intermittent increases in noise levels during construction, Atlantic Shores will make
reasonable efforts to minimize noise impacts from construction such as adhering to permitted hours
of construction in each municipality and using lower decibel producing equipment (e.g., smaller
backhoes) when feasible.

Anticipated O&M activities such as inspections of facilities, repair of substation and/or converter
station equipment, and other routine O&M activities may generate noises and vibrations that could
disturb nearby wildlife. However, the duration and severity of the disturbance would depend on the
nature, and level of noise produced by the O&M activity and proximity of wildlife. Maintenance and
other required repair activities to either cables or substations and/or converter stations may generate
noise that could cause localized wildlife to be temporarily displaced but is consistent with the existing
uses and activities within the Onshore Project Area and are not considered an impact.

When in operation, substation and/or converter station transformers and cooling fans would be the
loudest equipment in use and generate relatively low-level, continuous noise. However, the substation
and/or converter station site options are located within commercial/industrial areas with existing
industrial sound sources and relatively high ambient noise levels (Appendix II-V). Noise generated
from project equipment is not expected to significantly increase the background noise in the area to
a level that would impact local wildlife and will be mitigated by the incorporation of noise-reducing
design features such as strategically placed noise barriers on equipment and other features required
to comply with local noise ordinances.
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Decommissioning activities are not expected to result in any noise impacts to wildlife. The onshore
Project facilities are expected to remain in place or repurposed for other uses. Occasional vehicle uses
along the existing roadways or within the fenced area of the substation and/or converter station may
cause additional noise and vibration but is expected to be of the magnitude and duration consistent
with routine O&M activities and not have any impact to local wildlife. Any incidental impacts to wildlife
species would be localized and short-term and not be materially different from existing conditions.

4223 Presence of Structures and Cables

All substation and/or converter station locations are proposed in or proximate to developed or
disturbed areas. Any interactions between installed electrical components (such as cable and
substation and/or converter station structures) and wildlife during routine O&M and decommissioning
are expected to be incidental and infrequent with limited, if any, effect on wildlife, including threatened
and endangered species. The cables, splice vaults, and transition vaults will be underground within
existing roads and other linear development ROWs and will not impact wildlife or their habitat.

4224 Vehicle Traffic

Impacts to wildlife and their habitat from Project-related vehicle traffic are not anticipated in the
portions of the Onshore Project Area that are within developed areas and currently experience regular
traffic. Vehicle traffic associated with the construction and operation of onshore facilities will represent
incremental increases in traffic volume mainly during construction and will be concentrated along the
onshore interconnection cable routes and at the substations and/or converter stations. The anticipated
Project-related vehicle traffic over the phases of the Project is discussed in Section 7.9 Onshore
Transportation and Traffic. There would not be any increase in vehicle traffic volume during routine
O&M as the area roadways have high levels of traffic concentrated near ports, and
substations/converter stations. Wildlife will not be exposed to greater risk of disturbance or injury from
Project-related vehicle traffic because most Project-related vehicle traffic will travel along existing
roadways, accesses, and ROWs, which already experience a substantial daily traffic volume.

Risks of impacts to wildlife from Project-related vehicle traffic may increase along the portions of the
Onshore Project Area that occur within areas that do not currently experience consistent vehicular
traffic (e.g., electric utility ROWSs). During construction, mechanized equipment traffic could disturb or
displace local wildlife, but these impacts would be similar to those caused by human presence, land
disturbance, and noise/vibration that already occur. Any vehicle-related impacts on wildlife are
expected to be localized and limited to the duration of construction. Limited mobility species, such as
snakes and turtles, have a low probability of directly encountering vehicles because of the limited
populations of these types of species proximate to the current high traffic use areas within the Onshore
Project Area. Use of standard erosion and sedimentation control BMPs such as silt fences along the
limits of construction would prevent these species from entering the construction work areas.
Additionally, vehicle-related impacts on wildlife during routine O&M and decommissioning activities
would be accidental and rare. All other species are expected to temporarily avoid areas of higher
vehicle traffic but return once activities have ceased. Any impacts are expected to be highly localized,
short term and not result in any population level impacts.
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4225  Light

During construction, it may be necessary to illuminate portions of the Onshore Project Area in order
to maintain safety standards for workers and the surrounding communities. However, nighttime work
is expected to be limited for a variety of reasons, including adherence to local zoning ordinances,
building permit conditions, and community agreements. Many of the areas along the Onshore Project
Area are already illuminated by artificial light due to dense development in the area (i.e., existing
substations/converter stations, commercial/industrial areas, or roadways within or proximate to the
Onshore Project Area). Impacts to wildlife foraging, nesting, and/or navigation behavior from Project
construction lighting during low light hours could occur if nighttime construction is conducted. Any
such impacts would be incidental, localized, and short term and the presence of construction workers,
equipment, and overall traffic of roadways would likely deter most wildlife species that may be
attracted to the light.

The onshore substation and converter stations will require security lighting on buildings during O&M.
The lighting will be the minimum necessary to comply with security/safety guidelines and local laws
and ordinances. Use of ground-directed lighting may be used so areas adjacent to the onshore
substation and/or converter stations are not illuminated. No other portions of the Onshore Project
Area will have permanent lighting. As a result, there are no impacts anticipated to wildlife species or
their habitats anticipated.

4226  Summary of Proposed Environmental Protection Measures

Atlantic Shores has preferentially co-located the onshore interconnection cable route options within
previously disturbed ROWSs and sited its landfall site options on previously disturbed lands to avoid
and minimize impacts to wildlife and associated habitat. Impacts to wetlands and streams will be
further avoided by installing the onshore interconnection cables using trenchless installation
techniques such as jack-and-bore, pipe jacking, and HDD. Additionally, HDD will be used to landfall
the export cable from the landfall site options to a point in the ocean beyond the toe-of-slope of the
beach (see Section 4.1 Wetlands and Waterbodies). No vernal pools are mapped along the Onshore
Project Area. Critical habitat for Federal and State-listed threatened and endangered species could
potentially be present in the Onshore Project Area; however, much of the habitat is surrounded by
developed areas with frequent and ongoing anthropogenic effects. Therefore, while the habitat may
be present, such disturbances likely deter listed species with specific habitat requirements (see
Appendix 1I-E1 and Appendix II-E2). To further avoid and minimize potential impacts to wildlife and
their habitat, Atlantic Shores has incorporated the following environmental protection measures, best
management practices, and monitoring into design elements and construction, O&M, and
decommissioning plans.

e Project facilities and work areas/construction zones have been sited in previously disturbed
areas and along existing ROWs to avoid sensitive habitats (e.g., wetlands, waterbodies, forest)
to the maximum extent practicable.
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e The Project will avoid removing mature trees, remove only the minimum necessary, and do so
during the winter months to minimize potential impacts to wildlife species.

e Onshore interconnection cables will be installed underground and use trenchless installation
methods such as jack-and-bore, jack piping, and HDD, where there are wetlands, waterbodies,
and other sensitive habitats.

e Lower decibel construction equipment (e.g., smaller backhoes) will be implemented when
feasible.

e Construction will be conducted during permitted hours, to the maximum extent practicable,
when ambient noise levels are highest.

e Time of year restrictions for construction will be followed, as required, through permitting and
resource agency consultation (USFWS, NJDEP and/or NYSDEC).

e BMPs such as silt fence, filter socks, inlet protection, dust abatement and other approved BMPs
will be implemented in accordance with the approved Soil Erosion and Sediment Control Plan
to properly contain excavated soils and sediments and stabilize disturbed land areas, to avoid
erosion and sediment runoff into waterbodies and impacts to water quality. Additionally, the
Project will be constructed in accordance with an approved Soil Erosion and Sediment Control
Plans and Stormwater Pollution Prevention Plan to avoid and minimize Project-related water
quality impacts to nearby aquatic habitats (see Section 3.2 Water Quality).

e Temporarily disturbed areas will be restored by seeding and/or repaving to preconstruction
conditions, where required and as feasible.

e Environmental/Construction Monitor(s) will be assigned to ensure compliance with applicable

permit conditions and that BMPs are functional.

As the Project progresses through development and permitting, Atlantic Shores will continue its
discussions with the USFWS, NJDEP, and NYSDEC to determine the need for additional avoidance
and/or environmental protection measures.
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4.3 Birds

This section describes the presence of birds and suitable bird habitat in the Offshore and Onshore
Project Areas, associated impact producing factors (IPFs), and proposed environmental protection
measures to avoid or minimize potential effects to birds during Project construction, operations and
maintenance (O&M), and decommissioning. Native birds are Federally protected under the Bald and
Golden Eagle Protection Act (BGEPA), the Migratory Bird Treaty Act (MBTA), and the Endangered
Species Act (ESA), and at the State level.

Atlantic Shores recognizes the importance of birds from an ecological and recreational perspective
and is committed to understanding patterns of species exposure throughout the Project Areas. Atlantic
Shores is participating in ongoing consultation and a research partnership with the New Jersey
Department of Environmental Protection (NJDEP), the U.S. Fish and Wildlife Service (USFWS), Wildlife
Restoration Partnership (WRP), Biodiversity Research Institute, and New Jersey Audubon, as well as
coordinating with the Bureau of Ocean Energy Management (BOEM), the USFWS, and the NJDEP as it
implements a Project-specific Avian and Bat Survey Plan (Appendix II-F1) that includes digital aerial
surveys and a satellite telemetry study of the Federally protected Red Knot (Calidris canutus rufa).
Atlantic Shores is also participating in regional stakeholder efforts, including the New York State
Environmental Technical Working Group (E-TWG)*° and the bird and bat subcommittee of the Regional
Wildlife Science Collaborative.!! Atlantic Shores has worked with the USFWS to affix two Motus Wildlife
Tracking System (Motus) receiving antennas to separate meteorological buoys in the adjacent Lease
Area OCS-A 0499 to monitor the movement of tagged migratory bird species offshore. These studies
are designed to build upon and fill gaps from previous survey efforts to support a more complete
understanding of the spatial and temporal distributions of bird species throughout the Offshore
Project Areas.

431 Affected Environment

The Project occurs within the Mid-Atlantic region, which includes an area from Cape Cod,
Massachusetts, to Cape Hatteras, North Carolina, and has a gradually sloping sandy bottom without
significant underwater features. This shelf area extends up to 93 mi (150 km) offshore, where the waters
are approximately 650 ft (200 m) deep. Most of this Mid-Atlantic coastal region is influenced by cool
Arctic waters introduced by the Labrador Current, and the region exhibits strong seasonal cycles, with
sea surface temperatures ranging from 37 to 86 °F (3 to 30 °C; Williams et al. 2015).

A high diversity of birds may overlap with the Lease Area because it is located towards the middle of
the Mid-Atlantic region. This area overlaps with the ranges of both northern and southern species, and
falls within the Atlantic Flyway, which is a major migratory pathway for birds in the eastern United
States and Canada. Many marine birds migrate along the Atlantic coast in spring and fall, leading to
shifts in community composition and variable temporal and geographic patterns.

0 https://www.nyetwg.com/

" https://neoceanplanning.org/rwse/
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The Mid-Atlantic region supports populations of coastal and marine birds in summer. A variety of
terrestrial birds breed in the region, some of which breed in the vicinity of the Project. Grebes,
waterfowl, wading birds, raptors, shorebirds, songbirds, cormorants, terns and gulls may breed in a
variety of coastal and island habitats in the Mid-Atlantic region. ). Other summer residents, such as
shearwaters and storm-petrels, visit from the Southern Hemisphere (where they breed). In the fall,
many of the summer residents leave the area and migrate south to warmer areas and are replaced by
species that breed farther north and winter in the mid-Atlantic. Some migrant terrestrial species follow
the coastline on their annual migrations, while others choose more direct flight routes over expanses
of open water and may overlap with the Lease Area.

For the purpose of this assessment, the affected environment is defined by the bird species expected
to occur in the Offshore Project Area and Onshore Project Area during all phases of the Project and
the avian habitats that are associated with these areas. Bird species were identified by reviewing
multiple, information sources that contain observations and predictions of bird usage in areas
overlapping with the Offshore and Onshore Project Areas. For the Offshore Project Area, the primary
information sources considered include the following:

¢ NJDEP Ocean/Wind Power Ecological Baseline Studies (NJDEP Baseline Studies) conducted by
Geo-Marine, Inc. (2010). Surveys conducted from 2008-2009 across all seasons.

e Atlantic Shores digital aerial surveys (APEM surveys). Surveys conducted from 2020-2021
across fall, winter, and spring seasons.

e Marine-life Data and Analysis Team (MDAT) models (Curtice et al. 2019). Models based on
Northwest Atlantic Seabird Catalog observations from 1978-2016.

¢ Northwest Atlantic Seabird Catalog (managed by NOAA). Catalog consists of observations
from 1938-2019.

e Federal ESA tagging and tracking efforts from 2015-2017 (Loring et al. 2018, 2019, 2020).

e Atlantic Shores Red Knot satellite telemetry study (Appendix II_F3). Birds were tagged and
tracked during southbound migrations from 2020-2022.

For birds with no available site-specific information, species accounts and the available scientific
literature (see Table 4-6 in Appendix II-F2 for examples) were used to conduct a qualitative assessment.
The NJDEP vessel-based surveys and the Atlantic Shores digital aerial surveys provide baseline data
for the Lease Area.

4311 Offshore Project Area

Species that may pass through the Offshore Project Area include terrestrial migrants (e.g., songbirds),
coastal birds (e.g., shorebirds), and marine birds (e.g., loons and sea ducks). Offshore waters provide
habitat for marine bird species, including sea ducks, loons, gulls, scoters, terns, auks, gannets,
shearwaters, and petrels.
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The Project occurs in an area of relatively deep water (66 to 98 ft [20 to 30 m]) that could be used by
marine birds such as terns, phalaropes, and shearwaters, which forage on surface prey in offshore
waters. However, the MDAT marine bird relative density and distribution models, which integrate
oceanographic features such as sea surface temperature that are linked with foraging behaviors (e.g.,
Jakubas et al. 2020), estimate that avian abundance within the Offshore Project Area will be relatively
lower than closer to the New Jersey shore (Figure 4.3-1; Winship et al. 2018). (see Figure 4.3-1). Further,
the exposure assessment conducted in Appendix II-F2, and summarized in Table 4.3-4, shows relatively
lower use of the Offshore Project Area by marine birds than surrounding areas. In addition, the Atlantic
Shores digital aerial surveys indicate that distribution of marine birds is variable between species and
seasons, with a coastal and northerly influence for some species, particularly during fall migration (see
Appendix II-F2). Due to their Federally protected status, the Piping Plover (Charadrius melodus), Red
Knot (Calidris canutus), and Roseate Tern (Sterna dougallii) are each discussed in more detail. Table
4.3-1 provides a summary of the avian species of conservation concern within the Project Region. The
species list was derived from the NJDEP vessel-based surveys (which, in total, recorded 145 species),
Atlantic Shores digital aerial surveys, federally listed species, and species that were cross-referenced
with the USFWS Information for Planning and Consultation (IPaC) database.
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Table 4.3-1. List of Species Detected or Predicted within the Lease Area and Federally
Listed Species that may Occur in the Offshore Project Areas, including
Conservation Status

Conservation
Status’

Source
Common Name Latin Name

NJDEP MDAT APEM IPaC Federal NJ State

Northern Pintail Anas acuta .
American Black Duck Anas rubripes .
Gadwall Mareca strepera .

Long-tailed Duck Clangula hyemalis . .
Black Scoter Melanitta americana . .
White-winged Scoter Melanitta fusca . . .
Surf Scoter Melanitta perspicillata . . .
Common Eider Somateria mollissima . .

Common Loon Gavia immer . . . .

Red-throated Loon Gavia stellata . . . .

Great Shearwater Ardenna gravis . .
Cory's Shearwater Calonectris diomedea . . BCC
Wilson's Storm-Petrel Oceanites oceanicus . . .

Brown Pelican Pelecanus occidentalis . .
Double-crested Cormorant | Phalacrocorax auritus . .
e

Bonaparte's Gull EZQZZ:;) T[.Zalus . . .

Herring Gull Larus argentatus . . .

Ring-billed Gull Larus delawarensis . . .

Lesser Black-backed Gull Larus fuscus .

Great Black-backed Gull Larus marinus . . .

Laughing Gull Leucophaeus atricilla . . .

Black-legged Kittiwake Rissa tridactyla . . .

ATLANTIC SHORES | Biological Resources Page 4-37



Common Name

Parasitic Jaeger

Latin Name

Stercorarius parasiticus

Construction and Operations Plan

Source

NJDEP MDAT

APEM

Conservation
Status’

IPaC Federal NJ State

Sabine's Gull

Black Tern

Xema sabini

Chlidonias niger

Forster's Tern

Sterna forsteri

Common Tern Sterna hirundo . . SC
Royal Tern Thalasseus maximus . . .
Roseate Tern Sterna dougallii . E E

Razorbill Alca torda . . . .
Dovekie Alle alle . . .
Common Murre Uria aalge . . .

Atlantic Puffin

Pectoral Sandpiper

Fratercula arctica

Calidris melanotos

American Woodcock

Scolopax minor

Red Knot

Calidris canutus rufa

Piping Plover

Northern Flicker

Charadrius melodus

Colaptes auratus

‘

Gray Catbird

Dumetella carolinensis

Barn Swallow

Hirundo rustica

Orchard Oriole

Icterus spurius

Dark-eyed Junco

Junco hyemalis

Song Sparrow

Melospiza melodia

Brown-headed Cowbird

Molothrus ater

Purple Martin

Progne subis

Bank Swallow

Riparia riparia

Ovenbird

Seiurus aurocapilla

Northern Parula Setophaga americana . SC
Yellow Warbler Setophaga petechia .
Horned Grebe Podiceps auritus . .
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Conservation

Source
Status’

Common Name Latin Name

NJDEP MDAT APEM IPaC Federal NJ State

Peregrine Falcon Falco peregrinus .

Osprey Pandion haliaetus .

TE = Endangered, T = Threatened, SC = Special Concern, BCC = Birds of Conservation Concern

Listed Species

Three ESA-listed species may pass through the Offshore Project Area during migration—the Roseate
Tern (Endangered), Piping Plover (Threatened), and Red Knot (Threatened). According to the New
Jersey Baseline Studies, these protected species are rarely observed offshore near the Lease Area and
occur primarily in coastal New Jersey in spring and summer (Geo-Marine 2010) and they were not
detected during the Atlantic Shores digital aerial surveys. It should be noted that shorebirds are
generally nocturnal migrants and would not necessarily be detected in visual surveys, and that the Red
Knot tracking study, discussed below, did indicate the birds may cross the Lease Area during fall
migration.

Piping Plover

The Atlantic Coast population of the Piping Plover breeds on beaches from Atlantic Canada to North
Carolina, and winters in coastal areas of eastern Mexico and the Caribbean. Current tracking data
indicates minimal use of the Lease Area by Piping Plovers (Loring et al. 2018; 2020). In a tracking study,
involving 102 Piping Plovers, two individual tracks were calculated to overlap with the northern portion
of the New Jersey Wind Energy Area (NJWEA; Loring et al. 2019). Modeled flight paths from the same
study estimated that the tracks of four birds were in the Lease Area (Appendix 1-F2). It is important to
note the terrestrial receiver stations did not fully cover the offshore environment and no Piping Plovers
were tagged south of Rhode Island, so flight paths are interpolated from point data. Peak Piping Plover
detections occurred on evenings in early August during southwest winds (Loring et al. 2019). The
experimental placement of Motus antennas on two Atlantic Shores buoys in 2021 could provide
information on Piping Plover movements within the Lease Area; to date, no Piping Plovers have been
detected at either buoy.

Red Knot

Red Knots migrate each year from the Canadian Arctic, where they breed, to wintering grounds in the
southern United States, Caribbean, Brazil, Mexico, and Argentina. On their way, they stop over at a few
sites in the Mid-Atlantic region, including coastal New Jersey, to renew depleted energy reserves. This
population of Red Knots has two distinct migratory strategies: long- and short-distance migrants. The
long-distance migrants generally are expected to fly offshore from coastal New Jersey, while the short-
distance migrants are expected to fly down the Atlantic coast.
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A Motus study tracked Red Knots tagged in James Bay and the Mingan Islands in Canada, and in
Massachusetts and New Jersey. The receiver network was primarily land-based and had limited
offshore coverage. Out of 388 birds tagged, three birds (one from Massachusetts and two from New
Jersey) were estimated to cross the New Jersey WEA (Loring et al. 2018) and coastal tracking stations
indicating that some individuals may be flying offshore (Appendix II-F2). The tagged fall migrants’
flights across Federal WEAs, from Massachusetts to Virginia, occurred during fair weather conditions
when there were clear skies with little to no precipitation (Loring et al. 2018). The Motus receiving
antennas offshore on the Atlantic Shores metocean buoys as well as GPS tracking could provide further
information on Red Knot movements in the Lease Area.

Atlantic Shores is currently funding a multi-year study of the migratory patterns of Red Knots using
GPS satellite tags deployed on birds staging in New Jersey. The study was initiated in 2020, in
collaboration with Wildlife Restoration Partnerships, Normandeau Associates, and the USFWS. The
second phase, in 2021, includes the New Jersey Audubon Society and Biodiversity Research Institute
as partners. To date, a total of 61 tags have been deployed on Red Knots in New Jersey (29 in 2020,
31in 2021, 2 in 2022). In 2020, 11 of the tags deployed returned data, while in 2021, 29 of the tags
deployed returned data and in 2022, one tag returned data. Of the individuals with tags that provided
data in 2020,2021, and 2022 no positions were recorded in the Lease Area. The straight-line flight
paths of two birds in 2020, three birds in 2021, and the single bird in 2022 suggest they may have
flown through or near to the Lease Area. Overall, for the 2020 birds, the altitude of individual birds
varied during their offshore migratory flights, ranging from under 66 ft (20 m) to over 9,843 ft (3,000
m), suggesting that Red Knots adjust their flight height in response to wind and weather, or other
factors (Appendix II-F2).

Roseate Tern

The northwest Atlantic population of the Roseate Tern has been Federally listed as Endangered under
the ESA since 1987. This population breeds in Atlantic Canada and the northeastern United States, and
migrates to wintering areas in South America, primarily eastern Brazil. There are no breeding colonies
in New Jersey but migrating Roseate Terns can be expected off the coast from late-April to September
(see records from the Northwest Atlantic Seabird Catalog in Appendix II-F2). Some data collected using
radio-tracking indicate Roseate Terns may occur over 62 mi (100 km) from shore, and that offshore
use is higher during morning hours and under high barometric conditions (i.e., fair weather; Goyert et
al. 2014; Loring et al. 2019). However, no modeled Roseate Tern flight paths were estimated in the
Lease Area by Loring et al. (2019; note that the detection range of coastal receivers is typically less
than 9.3 mi [15 km] and the one estimated track of Roseate Terns in coastal New Jersey was well to
the west of the Lease Area); no Roseate Terns were detected in the Lease Area during Atlantic Shores
digital aerial surveys; and no Roseate Terns were recorded in the NJDEP Baseline Studies data in the
Lease Area (Geo-Marine, Inc. 2010). These data suggest exposure events within the Lease Area are rare
(Appendix II-F2).
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Black-capped Petrel

The Black-capped Petrel (Pterodroma hasitata) is currently proposed for listing as Threatened under
the ESA, due to a declining global population (estimated at fewer than 2,000 breeding pairs; USFWS
2018). Black-capped Petrels breed on Caribbean islands and forage over the deep waters (656 to 6,562
ft [200 to 2,000 m]) of the southwestern North Atlantic, the Caribbean basin, and the southern Gulf of
Mexico (Simons et al. 2013). Outside the breeding season, they use U.S. Atlantic waters, especially
along the shelf edge of the South Atlantic Bight and are found north to Cape Hatteras and occasionally
beyond (Jodice et al. 2015).

Black-capped Petrels are expected to have little to no exposure to the Lease Area because they rarely
use areas not directly influenced by the Gulf Stream (Haney 1987) and are found in Atlantic coastal
waters of the United States usually only as a result of tropical storms (Lee 2000). None of the Black-
capped Petrel observations in the Seabird Catalog (approximately 5,000 records; 1979-2006) are in
shelf waters north of Virginia (O'Connell et al. 2009, Simons et al. 2013) and tracking of Black-capped
Petrels with satellite transmitters indicates that the birds primarily use areas beyond the shelf break
(Atlantic Seabirds 2019; Appendix II-F2). Because these birds have little to no exposure to the Lease
Area, they will not be discussed further.

Eagles

Eagles are Federally protected under the BGEPA. Bald Eagles (Haliaeetus leucocephalus) generally nest
and perch close to water in both freshwater and marine habitats, and often stay close to the shoreline.
Bald Eagles were only observed within 3.7 mi (6 km) from shore in digital aerial surveys of the Mid-
Atlantic offshore region (Williams et al. 2015b), and no eagles were observed offshore during the
NJDEP vessel-based surveys, only in nearshore waters. Golden Eagles (Aquila chrysaetos) use open
habitats and forested regions (Katzner et al. 2012). They commonly winter in the southern Appalachian
Mountains and are observed in the Mid-Atlantic United States but are not expected to fly offshore.
Because the general morphology of both species discourages long-distance movements in offshore
settings (Kerlinger 1985)—they generally rely on thermal formation during long-distance movements,
which develop poorly over the open ocean—they are not expected in the Lease Area and will not be
discussed further.

4312 Onshore Project Area

As detailed in Sections 4.7 and 4.9 of Volume |, the Project includes potential landfall sites in New
Jersey and New York and associated onshore interconnection cable route options, substations, and/or
converter stations. Onshore interconnection cables will travel underground primarily along existing
roadways, utility rights-of-way (ROWs), and/or along bike paths. To the extent practicable, substations
and/or converter stations will be sited and built on previously developed or disturbed land.

Because the onshore Project cable routes will be located entirely underground, limited bird habitat will
be altered or lost (98 to 100% of these routes is co-located with existing linear infrastructure and 69
to 99% of the habitat adjacent to the routes is already disturbed [Appendix II-F2]). Eight substations

ATLANTIC SHORES | Biological Resources Page 4-41



Construction and Operations Plan

and/or converter stations have been proposed for two separate parcels, one which includes previous
agricultural land with patches of forested areas and one of which consist of entirely undeveloped
deciduous and mixed forest and forested wetlands, which could result in modification of suitable bird
habitat. Depending on the amount and type of habitat disturbance, bird and/or habitat assessment
field surveys may be conducted in consultation with state and federal agencies. Otherwise, only
temporary disturbances are expected to affect onshore areas during the construction phase, as other
onshore Project components are almost entirely co-located with existing disturbed areas.

While little bird habitat is expected to be permanently altered by onshore Project components, there
is a high diversity of birds present in the broader Onshore Project Area. Within a 9.3 mi (15 km)? radius
of Onshore Project Area, eBird records indicate that 290 species have been recorded in the area (eBird
2022). Generally, waterfowl are most abundant between October and March, and that shorebird
abundance peaks during spring and fall migration. Gull species are generally most abundant during
the fall and winter, although some species such as the Herring Gull and Great Black-backed Gull can
be observed year-round. Terns occur almost exclusively during spring, summer, and fall, with most
arriving in April and May and leaving by October. Most raptor species that occur in the Onshore Project
Area can be found throughout the year at varying levels of abundance; however, Broad-winged Hawks
(Buteo platypterus) only occur during the summer and Rough-legged Hawks (Buteo lagopus) only occur
in winter. Many species groups of songbirds are primarily spring and summer residents, including
flycatchers, vireos, swallows, and warblers. Temporal trends of other songbirds are highly species-
specific.

There are many State-listed species within the general Onshore Project Area (Table 4.3-2). However,
disturbance of any habitat will be limited, and construction activities will be phased to limit impacts to
discrete areas and therefore will impact only a specific area for a short period of time. Atlantic Shores
will adhere to seasonal construction restrictions in coordination with local authorities at the landfall
locations and for certain portions of the onshore interconnection cable routes to avoid impacts during
peak usage periods (e.g., summer shore season which is generally from Memorial Day to Labor Day).
To further avoid potential impacts, the onshore interconnection cable will be installed using trenchless
installation techniques (e.g., jack-and-bore, pipe jackings or horizontal directional drilling [HDD]) at all
wetland/water crossings (e.g., tidal emergent wetlands, non-tidal wetlands, and surface waters) to
avoid impacts to these habitats. Trenching will be used to install the onshore interconnection cable
within previously disturbed and developed upland areas such as along existing road and utility line
rights-of-way (ROWs). By locating onshore Project activities in previously developed areas, away from
sensitive ecological resources, most effects to State-listed bird species will be avoided.

Piping Plovers breed in New Jersey and New York, arriving in March and generally departing by
October, with peak abundances between April and August (Appendix II-F2). Nesting could occur near
the Export Cable Corridor (ECC) landfalls. Exact nesting locations are not made public, but the birds
have been documented to nest close to the southern part of the Monmouth Landfall Area (Appendix

12 The radius captures the onshore infrastructure associated with the Project plus a buffer to account for both variable
eBird effort and the migratory birds that may occur but were not directly observed in the Onshore Project Area.
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[I-F2). Red Knots are observed in coastal New Jersey and New York during migration, with abundance
peaks in May and August-October during most years, and they are largely absent from December to
April. Red Knots do not breed in New Jersey or New York. Cable landfalls are not in areas being
considered as critical habitat for Red Knots®® (Appendix II-F2). Few Roseate Terns are observed in the
onshore New Jersey region and in the general area around the New York landfalls (eBird 2020), and
this species breeds on coastal islands from eastern Long Island (95% of New York's Roseate Terns
breed on Great Gull Island [Southold]), New York, to Atlantic Canada (Gochfeld and Burger 2020).

3 https://fws.gov/northeast/red-knot/

ATLANTIC SHORES | Biological Resources Page 4-43


https://fws.gov/northeast/red-knot/

Construction and Operations Plan

Table 4.3-2. List of Listed Species Observed by eBird Users in the General Onshore Project Areas

Common Name

Scientific Name

Federally

New Jersey'

Focal

New York?

State SGCN High

Listed

State
Listed

Species

Listed Priority

Brant Branta bernicla

American Black Duck Anas rubripes o .
Northern Pintail Anas acuta o

Common Eider Somateria mollissima o

Hooded Merganser Lophodytes cucullatus o

Pied-billed Grebe Podilymbus podiceps o J .

Black-billed Cuckoo Coccyzus erythropthalmus o .

Common Nighthawk Chordeiles minor o . o
Chimney Swift Chaetura pelagica

King Rail Rallus elegans o o o
Clapper Rail Rallus crepitans

Virginia Rail Rallus limicola o

Common Gallinule Gallinula galeata o

American Oystercatcher Haematopus palliatus o o

Piping Plover Charadrius melodus T o . o o o
Whimbrel Numenius phaeopus o o o
Ruddy Turnstone Arenaria interpres o .

Red Knot Calidris canutus T o o o o
Sanderling Calidris alba o

Purple Sandpiper Calidris maritima .
Semipalmated Sandpiper Calidris pusilla . . o
American Woodcock Scolopax minor J .

Spotted Sandpiper Actitis macularius o

Willet Tringa semipalmata .

Least Tern Sternula antillarum o o o

Caspian Tern Hydroprogne caspia o o
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New Jersey'

Federally State SGCN Focal State
Listed Listed Species Listed

New York?

High
Priority

Black Tern Chlidonias niger . . .
Roseate Tern Sterna dougallii E o . o o
Common Tern Sterna hirundo o o o

Forster's Tern Sterna forsteri . o

Black Skimmer Rynchops niger o o o .
Common Loon Gavia immer .

American Bittern Botaurus lentiginosus o o

Great Blue Heron Ardea herodias o

Snowy Egret Egretta thula o o 0

Little Blue Heron Egretta caerulea o o 0

Tricolored Heron Egretta tricolor o . J

Black-crowned Night-Heron Nycticorax nycticorax o .

Yellow-crowned Night-Heron | Nyctanassa violacea o .

Glossy Ibis Plegadis falcinellus o

Osprey Pandion haliaetus . .

Northern Harrier Circus hudsonius o o o

Sharp-shinned Hawk Accipiter striatus o

Cooper's Hawk Accipiter cooperii o

Bald Eagle Haliaeetus leucocephalus o o

Red-shouldered Hawk Buteo lineatus . o

Broad-winged Hawk Buteo platypterus o o

Barred Owl Strix varia o o

Short-eared Owl Asio flammeus o . o J
Red-headed Woodpecker Melanerpes erythrocephalus o . o J
American Kestrel Falco sparverius o .

Peregrine Falcon Falco peregrinus o . . .

Acadian Flycatcher Empidonax virescens o

Willow Flycatcher Empidonax traillii o
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New York?
Federally State Focal State High

New Jersey'

Listed Listed SGCN Species Listed SGCN Priority

Least Flycatcher Empidonax minimus o

Yellow-throated Vireo Vireo flavifrons o

Blue-headed Vireo Vireo solitarius o

Horned Lark Eremophila alpestris o . . o
Bank Swallow Riparia riparia o

Cliff Swallow Petrochelidon pyrrhonota o

Winter Wren Troglodytes hiemalis o

Marsh Wren Cistothorus palustris o

Brown Thrasher Toxostoma rufum o o o .
Veery Catharus fuscescens o o

Gray-cheeked Thrush Catharus minimus o

Wood Thrush Hylocichla mustelina o . J .
Grasshopper Sparrow Ammodramus savannarum . o . o .
Field Sparrow Spizella pusilla .

Vesper Sparrow Pooecetes gramineus o o . o o
Seaside Sparrow Ammospiza maritima .

Saltmarsh Sparrow Ammospiza caudacuta o .

Savannah Sparrow Passerculus sandwichensis o .

Eastern Towhee Pipilo erythrophthalmus o

Bobolink Dolichonyx oryzivorus o o . o o
Eastern Meadowlark Sturnella magna o o . o o
Rusty Blackbird Euphagus carolinus o o o
Worm-eating Warbler Helmitheros vermivorum o . .

Louisiana Waterthrush Parkesia motacilla o o
Blue-winged Warbler Vermivora cyanoptera . o .
Black-and-white Warbler Mniotilta varia .

Prothonotary Warbler Protonotaria citrea o o o o
Nashville Warbler Leiothlypis ruficapilla .
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New Jersey' New York?
Common Name Scientific Name Fec.ierally S.tate SGCN FOC?I S.tate SGCN I:Iig!1
Listed Listed Species Listed Priority
Hooded Warbler Setophaga citrina o .
Cape May Warbler Setophaga tigrina o
Northern Parula Setophaga americana o .
Bay-breasted Warbler Setophaga castanea . . J
Blackburnian Warbler Setophaga fusca o o
Black-throated Blue Warbler | Setophaga caerulescens o o o
Prairie Warbler Setophaga discolor o o
Black-throated Green Warbler | Setophaga virens o o
Canada Warbler Cardellina canadensis o o o .
Scarlet Tanager Piranga olivacea o 0 o
Dickcissel Spiza americana .
Note: Species reported on at least 30 separate days over the last 10 years.
L http://www.conservewildlifenj.org/species/fieldguide/search/all/
2 https://www.dec.ny.gov/animals/7494.html
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432  Potential Impacts and Proposed Environmental Protection Measures

There are several impact-producing factors (IPFs) that may potentially affect bird species occurring in
the Offshore and Onshore Project Areas during the construction, O&M, or decommissioning of the
Project (Table 4.3-3).

Table 4.3-3. Impact-Producing Factors for Birds

] Construction & Operation & ST
Impact-Producing Factors " ] Decommissioning
Installation Maintenance
Presence of structures ° °
Light ° ° °
Vessel traffic ° ° °
Noise ° ° °

Installation and maintenance of offshore
new structures and cables

Land disturbance: Onshore Construction ° ° °

In addition, birds may also be affected by discharges from vessels and accidental releases. These
potential effects are considered to have a low likelihood of occurrence and are discussed in Sections
9.2.3 and 9.24.

The maximum PDE analyzed for potential offshore effects to birds is the maximum offshore build-out
of the Project (as defined in Section 4.11 of Volume I). The PDE of WTG parameters are provided in
Table 4.3-1 of Volume |, which serves as the basis for the discussion of potential collision and
displacement effects. The rotor swept zone (RSZ)'* is 78 to 1,048.8 ft (23.8 to 319.7 m) above mean
lower low water (Section 4.3 of Volume [). The maximum PDE analyzed for potential effects to birds
onshore are the build-out scenarios for onshore project components discussed in Sections 4.8 and 4.9
of Volume |.

The potential effects associated with the Project were evaluated using a risk assessment framework
(see Appendix II-F2 for detailed methods and results). The framework uses a weight-of-evidence
approach and combines an assessment of exposure and vulnerability within the context of the
literature to establish potential risk. Exposure has both spatial and temporal components. Spatially,
birds are exposed on the horizontal (i.e., habitat area) and vertical planes (i.e., flight altitude);
temporally, bird exposure is dictated by a species’ life history and may be limited to breeding, staging,
migrating, or wintering. Therefore, to be at risk of potential effects, a bird must be both exposed to an
offshore wind development (i.e., overlapping in distribution) and be vulnerable to either displacement
or collision (Goodale and Stenhouse 2016).

14 The rotor swept zone, or RSZ, is the diameter the WTG blades cover (this diameter is shown in Figure 4.3-1 in
Volume I).
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Exposure was evaluated based on the New Jersey Baseline Studies and version 2 of the Marine-life
Data and Analysis Team (MDAT) marine bird relative density and distribution models (Curtice et al.
2016). Densities and fine scale distributions of species were calculated from Atlantic Shores digital
aerial surveys (Appendix II-F2). Due to gaps in knowledge on the relationship between the number of
WTGs and risk, the assessment analyzed the exposure of birds to the total area of development, rather
than to a specific number of WTGs.

Behavioral vulnerability (collision and displacement) was evaluated by combining ordinal scores across
a range of key parameters, including those from the WTG design envelope (see Appendix II-F2 Section
4.1.6. for detailed methods). This method was adapted from a published scoring process (Furness et
al. 2013, Wade et al. 2016, Fliessbach et al. 2019, Willmott et al. 2013). The vulnerability results were
interpreted using scientific literature and tracking studies from both the United States and Europe
(Table 4-6 in Appendix II-F2 provides examples of literature used), a population vulnerability score by
using Partners in Flight data, a local state conservation status, and an adult survival score. For species
or species groups for which inputs are lacking, the literature was used to qualitatively determine a
vulnerability ranking using the criteria in Appendix II-F2 Table 4-7 The results are summarized in Table
4.3-4.

4321 Presence of Structures

Collision and displacement are the two primary potential effects to birds associated with the presence
of offshore wind facility structures (Garthe and Hiippop 2004, Desholm 2009, Furness and Wade 2012,
Furness et al. 2013, Robinson Willmott et al. 2013).

Bird collisions occur when an individual bird collides with a physical component of the Project (i.e., a
WTG) while in flight. Collisions can occur with both stationary and moving infrastructure (e.g., spinning
WTG blades; Fox et al. 2006a). Collision risk increases when birds exhibit flight behaviors that increase
exposure to blades (e.g., foraging), and spend a greater portion of their time at altitudes equivalent to
a WTG RSZ. Environmental conditions, such as poor visibility from fog, low cloud ceilings, or day/night
variability, can also contribute to increased collision risk (Fox and Peterson 2019, Johnston 1955,
Crawford and Engstrom 2001). Collisions at onshore facilities are not expected given that cables will
be buried in the Onshore Project Area and above-ground onshore substations will occupy a limited
footprint.

Displacement occurs when birds show an avoidance response to a wind farm or WTG. While avoidance
can reduce collision risk, it can also reduce access to foraging and resting habitat, and potentially
increase energy expenditures (Fox and Peterson 2019). The offshore wind facilities may also cause
migration disturbance (Dierschke et al. 2016, Vanermen et al. 2019). Of note, most displacement
studies have been conducted at wind arrays with smaller turbines spaced closer together than Atlantic
Shores’ WTGs (for example one study in Belgium was at a wind array with 3 MW turbines spaced 1,640
to 2,132 ft [500 to 650 m]; Vanermen et al. 2015). While there is uncertainty on bird’s avoidance
response to larger WTGs, BOEM anticipates that for larger WTGs that there will be enough space
between them for most migratory birds to fly through a wind array without changing course or only
needing to make minor course corrections (relative to the entire migration) and that any “additional
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energy expenditure would not be expected to result in individual fitness or population-level impacts”
(BOEM 2021).

The presence of offshore structures, such as foundations, scour protection, cable protection, and buoys
during Project O&M, could have beneficial effects on local bird populations due to consequent
increases in fish aggregations near structures, known as the reef effect. This reef effect creates habitat
for structure-orientated and hard-bottom fish species, which has the potential to increase foraging
opportunities for piscivorous birds (Taormina et al. 2018). Although increases in fish aggregations may
provide more foraging opportunities for birds, this could also cause increases in bird exposure to
turbine blades and concomitant increases in collision risk. Similar increases in exposure could also
occur due to perching on the WTGs, specifically for some species groups, such as gulls and cormorants,
although the Project will utilize perch deterrents, where appropriate, to decrease the risks of these
possible effects.

The presence of structures may also cause limited entanglement hazards if lost line or fishing gear is
caught on structures. There is some documentation that birds could become entangled in fishing line
and lost nets wrapped around the WTG or OSS foundations (Ryan 2018, Schrey and Vauk 1987). These
potential effects can be effectively managed by the Project as Atlantic Shores commits to removing
marine debris (e.g., derelict gear) from structures, when safe and practicable (see Section 9.2.4 of
Volume I).

Collision

Collisions with WTGs has been identified as a potential effect on birds (Goodale and Milman 2016,
Drewitt and Langston 2006, Fox et al. 2006). The exposure of non-marine migratory birds will be limited
to migration, and marine bird exposure will vary by species and season.

Non-marine migratory birds: This group includes shorebirds, wading birds, raptors, and songbirds.
In general, potential exposure and collision vulnerability of individual, non-marine birds to the
proposed offshore wind farm is uncertain, as offshore observations and tracking data are limited,
increasing the uncertainty of predictions at the population-level exposure and limiting quantitative risk
assessments. Avoidance behavior, in particular, is not well studied and represents a significant source
of uncertainty for assessing the potential impacts of offshore wind on migration patterns and seasonal
use of the outer continental shelf by these taxa groups. Based on the available literature and telemetry
studies, non-marine birds are expected to have low to medium collision risk with WTGs and will
typically fly at heights above the RSZ. However, collision vulnerability may increase during poor
weather conditions, as some migratory birds may reduce flight altitudes. Appendix II-F2 provides tables
and maps used to support exposure and vulnerability assessments of non-marine migratory birds.

e Shorebirds: Even though shorebirds may fly through the Lease Area during migration and be
exposed to the project (Loring et al. 2021; Appendix II-F2), shorebirds are expected to have
low vulnerability to collision, as they often fly at heights above the RSZ and during fair weather
conditions (Loring et al. 2020). However, shorebirds may reduce flight heights during periods
of poor visibility and recent tracking studies indicate offshore flight heights can vary
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significantly (Biodiversity Research Institute 2021, Tjernlgv et al. 2023). Vulnerability of ESA-
listed shorebirds is discussed in a later section.

e Wading Birds: This species group is expected to have low collision vulnerability, although there
remains uncertainty and evidence from the literature is somewhat conflicting. Tracking studies
estimate that individuals of some wading birds such as Blue Herons (Ardea herodius) may pass
through the Lease Area and have the potential to fly within the RSZ (movebank.org, Egrets &
Herons, study ID 17469219, Dolinski 2019; Appendix 1I-F2). However, wading birds may also
fly at higher altitudes to take advantage of favorable tail winds (e.g., Mateos-Rodriguez and
Liechti 2012). Some wading bird mortalities have been detected at terrestrial wind projects,
though few records have been directly linked with WTG collisions (American Wind Wildlife
Institute 2016).

e Raptors: Migrating raptor species are predicted to have low to medium vulnerability to WTG
collisions and will have limited exposure to the Lease Area (Appendix II-F2). Among raptors,
falcons are the most likely to be encountered offshore (Cochran 1985, DeSorbo et al. 2012,
DeSorbo et al. 2018). There is little information on how Ospreys respond to WTGs, but falcons
may be attracted to WTGs as perching sites. In Europe, Peregrine Falcons and kestrels have
been observed landing on the platform deck of offshore WTGs (Hill et al. 2014; Skov et al.
2016). A radar and laser rangefinder study found evidence indicating that multiple migrating
raptor species may be attracted to offshore WTGs along the Virginia coast (Normandeau 2022)
and in Denmark (Skov et al. 2016), and satellite-tagged Ospreys and Peregrine Falcons have
been confirmed perching on offshore barges and structures. However, mortalities have not
been documented at offshore wind projects in Europe or at the CVOW project in Virginia
(Normandeau 2022).

e Songbirds: Collision vulnerability of songbirds is expected to be low to medium. Given the
limited understanding of songbird migration, exposure of migratory songbirds to the Lease
Area is uncertain, but some birds will likely cross the Lease Area during fall migration.
Songbirds typically migrate above the RSZ (NYSERDA 2010) but can fly lower during inclement
weather or with headwinds. Songbirds are known to collide with illuminated terrestrial and
marine structures (Fox et al. 2006), and movement during low visibility periods creates the
highest collision risk conditions (e.g., Hippop et al. 2006). However, there remains uncertainty
about how songbirds will respond to offshore wind farms. Fatalities of songbirds have been
documented at terrestrial WTGs (Erickson et al. 2014; Choi et al. 2020), but fewer collisions with
offshore WTGs could occur due to differing behaviors or lower exposure (NYSERDA 2015). In
some instances, songbirds may be able to avoid colliding with offshore WTGs (Petersen et al.
2006), as monitoring efforts at the Thanet Offshore Wind Farm did not detect any songbird
collisions (Skov et al. 2018), and 2,400 hours of infrared monitoring at Nysted, Denmark
detected only one collision of an unidentified small bird (Petersen et al. 2006). Furthermore,
Atlantic Shores will minimize light illumination during construction and operations to reduce
impacts to birds. In summary, under poor weather conditions, individual vulnerability to
collision may increase as songbirds fly at lower altitudes and may be more likely to fly through
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RSZs. Fatality is likely to be stochastic and infrequent. However, the fatality from all terrestrial
WTGs in the US and Canada combined is predicted to have a small effect on passerine
populations (Erickson et al. 2014).

Marine birds: Of the marine birds, gulls are identified as having the highest vulnerability to collisions
(Table 4.3-4; Wade et al. 2016; note, due to limited exposure pelicans are not discussed in detail but
are included in analysis detailed in Appendix 1I-F2). Sea ducks, auks, loons, petrels (including Black-
capped Petrels), shearwaters, and storm-petrels are generally not considered vulnerable to collision
because they avoid WTGs (Furness et al. 2013). Some studies indicate that terns and Northern Gannets
may have limited vulnerability to collision. Appendix II-F2 includes the supporting tables and maps for
each species group exposure and vulnerability assessment.

e Jaegers and Gulls: These avian families are grouped here due to their general similarities in
natural history. Gulls received a low to medium collision vulnerability score.’®> Of the marine
birds, they are identified as having higher collision vulnerability because they can fly in the RSZ
(Johnston et al. 2014), have been document to be attracted to WTGs (Vanermen et al. 2015),
and individual birds have been documented to collide with WTGs (Skov et al. 2018). Recent
studies suggest that for most large gulls there is a zero macro-avoidance rate, reflecting that
large gulls are not deterred from entering a wind farm area, but the meso-avoidance rate is
high, conservatively calculated as 99.59% for Herring Gulls (Larus argentatus) and 99.82% for
Lesser Black-backed Gulls (L. fuscus; Cook et al. 2018). As such, gulls are generally able to take
action to avoid individual turbines and avoid collisions. For the three seasons surveyed during
the Atlantic Shores digital aerial surveys in the Lease Area, gulls had higher densities in winter
and lower densities in the spring and fall. During winter, densities were slightly higher in the
Lease Area than in the entire survey area. Within the Lease Area, distribution varied by species
and season, although the proportion of small gulls was higher in the northern portion in the
fall, medium gulls were distributed relatively uniformly across the lease area in the winter, and
large gull distribution varied by season. These results should be interpreted within the context
that species distribution will vary from year to year, depending upon food availability. As a
group, jaegers and gulls have minimal to low exposure, although some species have medium
exposure in specific seasons: Parasitic Jaeger (Stercorarius parasiticus; fall), and Bonaparte's
Gull (Chroicocephalus philadelphia; spring).

e Terns: Terns have a low to medium collision vulnerability score and may have some limited
vulnerability to collision (Garthe and Hlppop 2004, Furness et al. 2013), but are expected to
often fly below the RSZ (Loring et al. 2019), reducing the risk of colliding with WTGs. For the
three seasons surveyed during the Atlantic Shores digital aerial surveys, there were not enough
tern detections to model densities. However, terns were detected in the spring, summer, and

15 A relative collision vulnerability score includes proportion of time within the RSZ, a measure of avoidance, and flight
activity. The factors were combined to create a score that was translated into four vulnerability categories: minimal,
low, medium, and high. The results provide a relative categorical vulnerability score among the species exposed to
the Project—e.g., the species that are least likely to collide with turbines receive a minimal collision score—and is
not intended to provide an absolute likelihood of collision. See Appendix II-F2 for detailed methods.
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fall during the NJDEP vessel-based surveys. Terns have minimal to medium exposure overall,
with the Common Tern (Sterna hirundo; low collision vulnerability score) having medium
exposure in spring, summer, and fall, and all other species having minimal scores in all seasons
(Note, Black Tern received a high score in the fall, but this is discounted due to few detections—
see Appendix II-F2).

e Gannets: The Northern Gannet (Morus bassanus) has a medium collision vulnerability score.
While Northern Gannets have been demonstrated to avoid WTGs (Garthe et al. 2017),
individuals can enter wind arrays (Peschko et al. 2021) and some may be vulnerable to collision
because they have the potential to fly within the RSZ (Garthe et al. 2014, Cleasby et al. 2015,
Furness et al. 2013). Northern Gannets range widely within the offshore waters of the United
States and a tracking study indicates use of the Lease Area (Stenhouse et al. 2020), particularly
during the spring migration (Apendix II-F2). For the three seasons surveyed during the Atlantic
Shores digital aerial surveys in the Lease Area, gannets had the highest density in winter.
During winter, densities were higher in the Lease Area than in the entire survey area, were
lower in the spring, and the same in the fall. Within the Lease Area, distribution varied with the
proportion of birds being higher closer to shore in the fall (this corresponds to tracking
studies), to the north and offshore in winter (tracking indicated higher use closer to shore), and
to the south in spring (tracking studies show broader use of the region). These results should
be interpreted within the context that Northern Gannets range widely across the Atlantic OCS
during the non-breeding season as they follow ephemeral prey, and that the NJDEP vessel-
based surveys show lower relative use. MDAT models predict lower relative use as well. Overall,
Northern Gannets have minimal exposure.

e Cormorants: The Double-Crested Cormorant (Phalacrocorax auritus) has a medium collision
vulnerability score because it has been documented to be attracted to WTGs (Lindeboom et
al. 2011, Krijgsveld et al. 2011), and may fly through the RSZ. For the three seasons surveyed
during Atlantic Shores digital aerial surveys, there were not enough cormorant detections to
model densities, indicating low use, which aligns with low detections (only in summer) during
the NJDEP vessel-based surveys. Overall, cormorants have low exposure.

In summary, while collisions with WTGs may impact individual non-listed marine birds, population-
level impacts are not expected because the species with some vulnerability to collision have minimal
to medium exposure to the Lease Area. Furthermore, gulls and cormorants have minimal to medium
overall population vulnerability. Atlantic Shores will implement measures to reduce attracting birds
through lighting best management practices and perch deterrents.

Table 4.3-4. Summary of the Assessment of Potential Exposure and Vulnerability of

Marine Birds
1 Relative Vulnerability to
Exposure T q :
Collision  Displacement ‘ Population
Sea Ducks? min—low low med-high low-med
Auks min—low min—low med-high low-med
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Relative Vulnerability to

Exposure! .. . .
P Collision  Displacement ‘ Population
Jaegers & Gulls3 min—low low-med low-med min-med
Terns min—-med low-med low-high low-high
Loons low min-low high low-med
Shearwaters, Petrels and Storm- .
min—low low med low—-med

Petrels
Gannets, Cormorants, and . .

. min—low low—-med low—med min-low
Pelicans
Note:

"Exposure scores represent the range for the species in each group. The individual species scores are derived from the rules in Table
4-5 in Appendix II-F2, which account for varying exposure by season.

2Excluding Red-breasted Merganser.

3Exposure ranking exclude a medium rank for Sabine’s Gull and Lesser Black-backed Gull. These species had only a few overall
observations, but they happened to fall within the Lease Area—see Appendix II-F2 for further explanation.

Displacement

Habitat displacement due to the presence of WTGs may affect birds (Drewitt and Langston 2006, Fox
et al. 2006, Goodale and Milman 2016), but impacts to populations are uncertain.

Non-marine migratory birds: This group is not expected to be particularly vulnerable to
displacement, with vulnerability determinations ranging from minimal to low across taxa groups,
because these species do not use the offshore environment as a primary foraging area. However, there
remains some uncertainty regarding displacement from migratory routes over the Atlantic OCS from
the presence of WTGs. For shorebirds, any avoidance of the Offshore Project Area is unlikely to impact
overall individual fitness due to the size of the lease area in relation to the entire migratory trip (BOEM
2021). Observations of raptors at offshore wind farms in Europe indicate some macro-avoidance
behavior (i.e., avoiding the entire wind farm), which has the potential to cause a barrier for migrants in
some locations, but may also reduce collision risk (Jacobsen et al. 2019). Raptors may also exhibit
meso-avoidance, which involves significant changes in flight height prior to entering a wind farm
(Jacobsen et al. 2019).

Marine birds: Displacement vulnerability of marine birds due to the presence of WTGs is predicted to
range from low to high across taxa groups, but it is unlikely to cause population-level impacts because
most would have limited exposure to the Offshore Project Area. Displacement effects, if they occur,
are expected to be localized and concentrated during the construction and decommissioning periods.
During O&M, some displacement may occur for certain species, while attraction to the Lease Area may
increase due to improved foraging opportunities. Jaegers and gulls generally rank low in vulnerability
to displacement assessments (Furness et al. 2013), and there is little evidence that cormorants are
displaced by offshore wind arrays (results of exposure and vulnerability assessment are detailed in
Table 4.3-4). Appendix II-F2 includes the supporting tables and maps for each species group exposure
and vulnerability assessment.
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e Sea ducks: Sea ducks have a medium to high displacement score'® (medium was added to the
range to account changes in displacement through time) as they have been identified as being
vulnerable to habitat displacement (Furness et al. 2013), particularly scoters (MMO 2018).
Avoidance of wind projects can lead to habitat displacement, resulting in effective habitat loss
(Petersen and Fox 2007, Langston 2013, Percival 2010). However, for some species, this
displacement may stop several years after construction (Petersen & Fox 2007, Leonhard et al.
2013) and avoidance of individual wind arrays is not expected to significantly increase energy
expenditure (Masden et al. 2009). For the three seasons surveyed during the Atlantic Shores
digital aerial surveys in the Lease Area, sea ducks had the highest density in winter, lower
densities in spring, and few detections in the fall. During winter, densities were lower in the
Lease Area than in the entire survey area. Within the Atlantic Shores Lease Area, the proportion
of scoters was generally higher closer to shore in all three seasons and to the north, which
corresponds to tracking data. As a group, sea ducks have minimal to low exposure.

e Auks: Auks have medium to high displacement score, due to a sensitivity to disturbance from
boat traffic, a high habitat specialization, and vulnerability to displacement (Dierschke et al.
2016, Wade et al. 2016). The rates of displacement and reuse of a wind farm by Razorbills
seems to vary by site. Two U.K. studies showed that auk displacement was most likely to occur
during the summer breeding season (i.e., the period during which razorbills have not been
recorded in the Lease Area; APEM 2016, 2017). In these two studies, auks showed significant
declines between pre-construction and construction; however, their densities showed some
recovery within the turbine array within 1-year post-construction (APEM 2016, 2017). Other
studies have reported auk displacement between 61 and 75% from wind farms (Vanermen et
al. 2015, Welcker and Nehls 2016, Peschko et al. 2020). For the three seasons surveyed during
the Atlantic Shores digital aerial surveys, there were not enough auk detections to model
densities at the species level. However, group models indicate higher densities in the spring
compared to the winter and no detections in fall and variable use of the Lease Area with a
greater proportion of birds in the north in spring. As a group, auks have minimal to low
exposure, with Razorbills having medium exposure in spring.

e Terns: Terns receive a medium to high displacement score, but since there is considerable
uncertainty on tern avoidance responses (Wade et al. 2016), a lower range was added to the
displacement score (See Appendix II-F2 for discussion). Tern avoidance has not been well
studied, but terns have been shown to avoid smaller turbines at the Horns Rev facility (Cook
et al. 2012, Petersen et al. 2006). Common Terns typically forage within approximately 5.5 mi
to 9.4 mi (9 to 15.2 km) of their nest sites (Perrow et al. 2011, Safina and Burger 1985, Duffy
1986, Thaxter et al. 2012, Nisbet et al. 2017) but are known to forage farther offshore during
the post-breeding period (Goyert et al. 2014). For the three seasons surveyed during the

16 The relative displacement score includes two factors—disturbance and habitat flexibility—that were combined to
create a score that was translated into four vulnerability categories: minimal, low, medium, and high. The results
provide a relative categorical vulnerability score among the species exposed to the Project—e.g., the species that
are least likely to be displaced receive a minimal collision score—and is not intended to provide an absolute
likelihood of displacement. See Appendix II-F2 for detailed methods.
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Atlantic Shores digital aerial surveys, there were not enough tern detections to model species
or group densities. However, terns were detected in the spring, summer, and fall during the
NJDEP vessel-based surveys. Terns have minimal to medium exposure, with Common Terns
having medium exposure in spring, summer, and fall (see note above about Black Tern).

e Loons: Loons have a high displacement score because they are consistently identified as being
vulnerable to displacement (MMO 2018, Garthe and Hiippop 2004, Furness et al. 2013), due to
a strong avoidance response by red-throated loons (Gavia stellata), which can be initiated from
as far away as 10 mi (16 km) from a wind energy facility (Mendel et al. 2019). The distance and
duration of loon displacement varies between sites (Allen et al. 2020), as does reuse of the site.
Some monitoring data from wind farms in Europe indicate loons largely avoid offshore wind
farms, leading to displacement from some offshore areas, with displacement effects seen out
to 2.5 mi (4 km) from WTGs, especially during construction (Petersen et al. 2006, Percival 2010).
Other studies indicate loons appear to avoid areas within 5.6 mi (9 km) of WTGs during
construction (Petersen et al. 2006, Percival 2010, APEM 2016, Allen et al. 2020). While these
birds are vulnerable to displacement, there is uncertainty about how displacement will affect
individual fitness (e.g., changes in energy expenditure due to avoidance), and effective
methodologies for assessing population-level displacement effects are lacking (Mendel et al.
2019, Fox and Petersen 2019). For the three seasons surveyed during the Atlantic Shores digital
aerial surveys in the Lease Area, Common Loon (G. immer) had the highest density in winter
and lowest densities in the fall. Red-throated Loon had lower densities than Common Loons,
which were highest in the spring. For both species during winter, densities were higher in the
Lease Area than in the entire survey area, similar in the spring, and for Common Loon higher
in the fall. Within the Lease Area, distribution varied by season although proportion of loons
tended to be higher in the north during the fall. Tracking studies indicate Red-throated Loon
use areas closer to shore in the winter and fall, and that in spring some migratory birds may
pass through the Lease Area. Overall loons have a low exposure score: Red-throated Loons
have minimal to medium exposure depending on the season, and Common Loons have low
exposure for winter, summer, and fall, and medium for spring.

e Petrels and Shearwaters: The petrel group has a medium displacement score; however,
petrels, shearwaters, and storm-petrels are not generally considered vulnerable to habitat
displacement (Furness et al. 2013), although displacement has not been well studied for this
group. For the three seasons surveyed during the Atlantic Shores digital aerial surveys, there
were not enough detections to model densities. However, species in the petrel group were
detected in the summer and fall during the NJDEP vessel-based surveys. As a group, these
birds have minimal to low exposure, with Greater Shearwaters (Puffinus gravis) having medium
exposure in summer.

e Gannet: Northern Gannets have a medium vulnerability score to displacement because studies
indicate they actively avoid offshore wind developments (Hartman et al. 2012, Garthe et al.
2017, Vanermen et al. 2015, Cook et al. 2012, Dierschke et al. 2016, Krijgsveld et al. 2011). There
is evidence that between 92 and 96% of northern gannets avoid turbine arrays (Welcker and
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Nehls 2016, Rehfisch et al. 2014), and Rehfisch et al. (2014) suggest they demonstrate an overall
avoidance of 99.5%. While Northern Gannets were detected in the Atlantic Shores digital aerial
surveys and were tracked through the area, gannets have minimal exposure, except for spring
(low), indicating that they are unlikely to be displaced from important foraging areas.

Potential Collision and Displacement Risk of Federally listed Threatened and Endangered
Species

Based on the best available information, impacts to individual Piping Plovers and Roseate Terns are
unlikely, due to low exposure. While there are historical records of Roseate Terns near the Lease Area,
no Roseate Terns were recorded in the Lease Area in the Loring et al. (2019) studies, NJDEP Baseline
Studies data, or Atlantic Shores digital aerial surveys, indicating that exposure to the Lease Area is rare.
Furthermore, flight height estimates from Loring et al. (2019), and flight height records in the
Northwest Atlantic Seabird Catalog from vessel-based surveys (can be biased low), suggest that
Roseate Terns fly primarily below 82 ft (25 m), and thus have a low probability of flying within the RSZ.
Available data for Piping Plovers suggest that, while some individuals may cross the Lease Area (Loring
et al. 2019), there is minimal overall use. Flight height estimates from Motus tags suggest that plovers
generally fly relatively high in the WEAs (mean height 1,040 ft [317 m), and that plover migration peaks
in early August, and on nights with high visibility, little to no precipitation, and high atmospheric
pressure (Loring et al. 2019), further reducing the potential for collision. Plovers also have good visual
acuity and maneuverability in the air (Burger et al. 2011), and there is little evidence to suggest that
they are particularly vulnerable to collisions during migration.

For Red Knots, tracking data suggest that some individual long-distance southbound migratory knots
may pass through the Lease Area. Three knots tagged with Motus tags were estimated to pass through
the New Jersey WEAs (Loring et al. 2018). None of 41 birds tagged in coastal New Jersey with GPS,
which returned migratory data, had positions in Lease Area, but the straight-line flight paths of six
other birds suggest they may have flown through or near to the Lease Area (Appendix II-F2). Flight
heights during long-distance migrations are thought to normally be 3,280 to 9,843 ft (1,000 to 3,000
m), except during takeoff and landing at terrestrial locations (Burger et al. 2011). However, Red Knots
likely adjust their altitude to take advantage of local weather conditions, including flying at lower
altitudes in headwinds (Baker et al. 2020), or during periods of poor weather and high winds (Burger
et al. 2011). While flight height data from Motus studies have large error estimates (i.e.,, >656 ft [>200
m]), Loring et al. (2018) found Red Knots to have a wide range of flight heights from 72 ft (22 m) to
2,893 ft (882 m), indicating some potential exposure to the RSZ. These results align with the estimated
flight heights of migratory shorebirds in Federal waters, where the mean spring flight altitude is 2,999
ft (914 m) and the mean altitude in the fall is 1,788 (545 m; Loring et al. 2021). The bird carrying a GPS
that passed directly to the south of the Lease Area had an altitude of 1,886 ft (575 m), which is above
the Project’s RSZ. During fall migration, Red Knot flights across WEAs occurred under clear skies with
little to no precipitation (Loring et al. 2018). Therefore, while Red Knots may pass through the Lease
Area, they would be expected to fly during fair weather conditions when collision risk is likely lower.

Atlantic Shores is committed to continue supporting additional data gathering on these, and other,
avian species and their potential use of the Lease Area. Specifically, Atlantic Shores is continuing a
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multi-year satellite tagging surveys of Red Knots and affixed two Motus antennas on separate
metocean buoys in the adjacent Atlantic Shores Lease Area OCS-A 0499 in 2021. The Red Knot satellite
tagging surveys will help Atlantic Shores and its research partners gain a better understanding of
potential Red Knot movements offshore, calibrated for season, weather, and flight height.

4322  Light

Artificial lighting to promote safe operation of the Project onshore and offshore will be required during
construction, O&M, and decommissioning. During construction and decommissioning, there will be a
temporary increase in lighting from construction equipment and vessels that have navigational lights,
deck lights, and interior lights. During O&M, vessel traffic and associated vessel lighting will also occur
but at a lower frequency than during construction and decommissioning. In addition, operational
WTGs will require lighting that complies with Federal Aviation Administration (FAA), U.S. Coast Guard
(USCG), and BOEM guidelines. Other temporary lighting (e.g., helicopter hoist status lights) may be
used for safety purposes, when necessary.

To minimize the offshore effects of lighting, Atlantic Shores is considering the use of an Aircraft
Detection Lighting System (ADLS), subject to FAA and BOEM approval, which will substantially reduce
the time the aviation obstruction lighting mounted on WTGs is illuminated. An assessment of the
activation frequency of an ADLS indicates that it would be approximately 20 hours and 25 minutes per
year (see Appendix II-M2). An ADLS automatically activates all aviation obstruction lighting (i.e., any
FAA lighting on nacelles or towers) when aircraft approach the WTGs; at all other times, the lighting is
off. The use of ADLS is expected to further reduce bird exposure to operational lighting. Yellow flashing
marine navigation lights will be used on the WTGs instead of constant white light to reduce further
bird attraction. As a result of these lighting modifications and precautions, only short-term, localized
effects from artificial lighting on birds are likely. Further, lighting will be limited to Project vessels,
vehicles, equipment, and structures, most of which will be associated with other activities that would
deter birds. As practicable, down-lighting and down-shielded lighting will be used to avoid and
minimize effects.

The Onshore Project Area is situated within and/or immediately adjacent to urbanized areas, thus
effects from additional light emitted by the Project’s activities and installations (e.g., substations) are
expected to be very limited. Artificial lighting will be needed onshore during construction to light
vehicle pathways and construction activity. Like offshore, construction lighting will be temporary,
localized to the work area, and downlighted/shielded to the maximum extent practicable. Effects from
lighting during decommissioning are expected to be like those during construction and will be
temporary. During decommissioning all artificial lighting will be removed.

4323 Noise

Noise effects to birds may occur when intense sound interferes with normal breeding, foraging, and
resting periods (Ortega 2012). Though the noise intensity of each source varies considerably, birds
have the potential to be affected by noise in all phases of the Project, from sources such as aircraft,
impact pile-driving, vehicle and vessel traffic, and onshore and offshore construction equipment, in
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general. Aircraft may be used to transport construction/maintenance personnel and for wildlife surveys
(Section 5.6 of Volume I). Low-flying aircraft could cause birds to flush and expend extra energy (Brown
1990); however, this effect would be temporary and limited to offshore areas near the aircraft flight
path. Noise from vessel traffic is expected to be minimal and not to directly affect birds compared to
actual vessel movements.

Impact pile-driving associated with the installation of piled foundation concepts (Section 8.0 In-Air
Noise and Hydroacoustics) has the potential to produce noise that could disturb birds occurring within
the Lease Area (Teachout 2012). Pile-driving creates noise above the water that could temporarily
displace birds from the area of construction, as well as underwater that could temporarily displace
diving birds and associated prey species. The extent of these potential effects on birds known to
frequent the Lease Area largely depends on the equipment used, duration of activity, and noise levels.
Displaced birds would have large areas of ocean to relocate to, away from pile-driving, and are
expected to return post-disturbance.

Onshore construction noise from the operation of vehicles and equipment could temporarily displace
birds from nearby habitats (Bottalico et al. 2015), although these effects are expected to be temporary
and highly localized. As discussed in Section 4.2 Coastal and Terrestrial Habitat and Fauna, the Onshore
Project Area consists predominantly of previously disturbed and developed areas, so birds in the area
are expected to be habituated to ambient noises typical of urban areas or would move away from
construction noise. During O&M, noise from onshore substations during operations is expected to be
minimal and not to affect birds because they are habituated to the ambient sounds of the area (see
Section 8.0 In-Air Noise and Hydroacoustics).

Onshore noise effects during decommissioning are expected to be similar to onshore construction.
Offshore noise effects during decommissioning are expected to be less than offshore construction as
some activities, such as pile-driving, will not occur.

4324  Vessel Traffic

The potential effects of vessel-related noise and lighting were addressed in Section 4.3.2.2 and 4.3.2.3.
Vessels operating in the ocean have the potential to disturb birds on the water, or in flight, during all
phases of the Project. These disturbances can cause incremental increased energy expenditure as birds
take flight to avoid the vessel, and, among studied marine birds, loons are the most sensitive to ship
traffic (Schwemmer et al. 2011). The greatest volume of vessel traffic would be anticipated during
construction, and to a lesser extent decommissioning (Section 4.10 of Volume I); however, this traffic
will be concentrated in the Lease Area or along segments of the ECC for relatively short periods of
time. Movement of these vessels will be associated with other construction activities that will also
temporarily disturb birds. Birds that are exposed to disturbing levels of activity, including vessel traffic,
are likely to fly away to other areas to forage or roost, and are expected to return post-disturbance.
Furthermore, vessel traffic associated with the Project is estimated to be, on average, two to six vessel
roundtrips per day collectively between construction staging port facilities under consideration and
the offshore construction areas, which is low in comparison to existing commercial and recreational
vessel traffic in these waters (see 7.6 Navigation and Vessel Traffic).
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4325 Installation and Maintenance of New Offshore Structures and Cables

The focus of this IPF discussion is the installation of offshore cables (i.e., export, inter-array, and inter-
link cables), WTGs, and OSSs, and any localized, short-term disturbances of the seafloor (see Section
4.0 of Volume 1) that could influence prey species for birds foraging offshore. Offshore cable and
foundation installation may temporarily disrupt the foraging behavior of diving species groups (e.g.,
loons) within the area of disturbance, as described previously in Sections 4.3.2.3 and 4.3.2.4 on Project-
related noise and vessel activity, respectively (BERR 2008, Niras Consulting 2015).

As addressed in Section 3.2 Water Quality, Section 4.5 Benthic Resources, and Section 4.6 Finfish,
Invertebrates, and Essential Fish Habitat, seafloor disturbances, caused by seafloor preparation for
foundations, pile-driving, offshore cable installation, and vessel anchoring, will result in localized,
short-term suspension of sediment in the water column during construction. Increases in suspended
sediment are likely to affect the turbidity lower in the water column, and not likely to reduce
underwater visibility that birds rely on for foraging (Cezilly 1992). Effects on birds of this nature would
be isolated events and expected to be temporary and highly localized. Once disturbance ceases,
suspended sediment will settle back to the seafloor.

4326 Land Disturbance: Onshore Construction

As stated, installation of onshore interconnection cables is expected to occur in existing corridors (i.e.,
along existing roadway, utility rights-of-way (ROWs), and/or along bike paths). While most of the
onshore interconnection cable routes will be installed via open trenching, Atlantic Shores will employ
trenchless specialty installation techniques, such as jack-and-bore, pipe jacking, and HDD, to avoid
impacts to wetland and watercourse habitats. While most of the proposed substation and/or converter
station sites would be located in previously disturbed areas and not require tree clearing, tree clearing
may occur at the Asbury Ave Substation/Converter Station Site. This limited tree clearing will be the
minimum required to install facility components and will be conducted during the winter months.
Habitat disturbance could reduce foraging and nesting habitat for birds, in general; however, these
effects will be highly localized, and birds can move to other undisturbed areas (Cook and Burton 2010).

During O&M, periodic maintenance of the onshore facilities may be required. Any necessary
maintenance will be accessed through manholes, thereby avoiding and minimizing land disturbance.
Land disturbance during the decommissioning phase is expected to be similar to construction, except
that further land clearing is not expected. Heavy equipment used to remove infrastructure could
disturb some land, but most of this activity is expected to occur in already disturbed areas and will be
temporary.

The use of HDD at the landfall site, and trenchless cable installation techniques for wetland crossings,
will avoid effects to wetland and shoreline habitats (including any potential shoreline nesting areas)
that are important for the Federally Threatened piping plover and red knot (Baker et al. 2020, Elliott-
Smith and Haig 2020).
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4327  Summary of Potential Effects and Proposed Environmental Protection Measures

Of the avian species known to occur in the Offshore Project Areas, the vast majority are at low risk of
collision and displacement due to limited exposure in the Lease Area, primarily due to the distance of
the Project from shore and the lack of significant underwater structures (e.g., shoals). Federally listed
Piping Plovers and Roseate Terns are expected to have limited exposure to the Lease Area during
migration. If individuals pass through the Lease Area, Roseate Terns would generally be expected to
fly below the RSZ, while Piping Plovers would be expected to fly above the RSZ. Individual Red Knots
may fly over the Lease Area but are generally expected to fly during fair weather conditions and can
fly at altitudes above the RSZ, which would reduce collision risk. For the Onshore Project Area, impacts
to bird habitat will largely be avoided because the onshore project components are nearly completely
co-located with areas of existing development.

Atlantic Shores will continue to study avian activity in the Onshore and Offshore Project Areas and has
already taken precautionary steps and commitments to avoid and minimize Project-related effects on
birds during construction, O&M, and decommissioning. Furthermore, Atlantic Shores will develop a
post-construction monitoring plan and will document any dead or injured birds incidentally
encountered on vessels or structures.

Additional avoidance and minimization measures and tools will be evaluated further as the Project
progresses through development and permitting, in coordination with Federal and State jurisdictional
agencies and other stakeholders. Atlantic Shores proposes to implement the following avoidance and
minimization measures to reduce impacts to birds throughout the Onshore and Offshore Project Areas.

Offshore

e An Avian and Bat Survey Plan has been implemented that applies to both OCS-A 0499 and
OCS-A 0549, in conjunction with BOEM and the USFWS, that includes digital aerial surveys and
a satellite telemetry study of the Federally protected Red Knot to further characterize the Lease
Area and support consultations.

¢ Two Motus receiving antennas have been installed on separate metocean buoys to track the
offshore movement of tagged bird species within the adjacent Atlantic Shores Lease Area OCS-
A 0499.

e Lighting during operations will be limited to the minimum required by regulation and for
safety, minimizing the potential for any light driven attraction of birds.

e Attraction to structures will be reduced by using perch deterrents to the maximum extent
practicable.

e Red flashing FAA lights and yellow flashing marine navigation lights will be used on the WTGs,
instead of constant white light, to reduce further bird attraction, and ADLS is being considered
to significantly reduce the number hours FAA lighting will be illuminated.
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e Down-lighting and down-shielding lighting will be used to the maximum extent practicable.

e Marine debris caught on offshore project structures will be removed, when safe and
practicable, to reduce the risk of bird entanglement (see Section 9.2.4 of Volume ).

e An avian post-construction monitoring plan will be developed.

e Any dead orinjured birds will be reported to BOEM on an annual basis. Any birds with USFWS
bands will be reported to the USGS Bird Banding Lab.

Onshore

e Onshore cables will be buried entirely underground, thus avoiding collision risks to birds
associated with overhead structures and conductors.

e HDD at the landfall site and trenchless cable installation techniques for wetland and
watercourse crossings will be used to avoid impacts to wetlands and shoreline habitats,
including any potential shoreline nesting areas, such as those for the Federally listed
threatened Piping Plover and Red Knot.

e Tree clearing will be minimized to the maximum extent practicable. Any tree clearing will be
the minimum required to install facility components and will be conducted during the winter
months.

e At the one substation and/or converter station site, depending on the amount and type of
habitat disturbance, bird and/or species-specific habitat assessment field surveys may be
conducted in consultation with state and federal agencies.

e Onshore construction lighting will be temporary and localized to the work area.

e Lighting during operations will be limited to the minimum required by regulation and for
safety, minimizing the potential for any light driven attraction of birds.
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44 Bats

This section describes bats that may be present in the Atlantic Shores Offshore and Onshore Project
Areas, associated impact-producing factors (IPFs) and environmental protection measures to be
considered during construction, operations and maintenance (O&M), and decommissioning. The
Offshore Project Area includes the OCS-A 0549 Lease Area (Lease Area), Monmouth Export Cable
Corridor (ECC), and Northern ECC. The Onshore Project Area includes the Potential Landfall Sites,
Onshore Interconnection Cable Routes, and Onshore Substations and/or Converter Stations.

441 Affected Environment

This section synthesizes the state of the science on bat activity and focuses on the species with the
potential to occur within the Offshore and Onshore Project Areas. This information includes scientific
literature, and publicly available data. Published studies of offshore bat activity were reviewed, as well
as data from Sjollema et al. (2014) made publicly available as part of the NJDEP Baseline Studies?’
(Geo-Marineg, Inc. 2010), to investigate spatial relationships between bat observations and the Lease
Area.

Atlantic Shores conducted a desktop assessment of onshore and offshore bat presence and has also
implemented an offshore Avian and Bat Survey Plan (Survey Plan) that builds upon, and fills gaps from,
previous survey efforts. The Survey Plan includes pre-construction vessel-based acoustic bat surveys
throughout the Lease Area and was developed in consultation with the New Jersey Department of
Environmental Protection (NJDEP), U.S. Fish and Wildlife Service (USFWS), and the Bureau of Ocean
Energy Management (BOEM). This Survey Plan provides data to assess the spatial and temporal
distributions of bat species throughout the Lease Area and will support characterizing bat exposure to
the Project Areas.

4411 Offshore
Bat Presence Offshore

This section focuses on the potential for bat presence offshore and within the Lease Area. At its nearest
point, the Lease Area is located approximately 8.4 miles (mi) (13.5 kilometers [km]) from the New Jersey
coastline and approximately 60 mi (96.6 km) from the New York coastline. Most scientific literature
related to bats in the offshore environment are natural history accounts documenting species
compositions, phenology, and observation locations of individuals (reviewed in Peterson et al. 2014).
Older accounts of offshore bat activity were documented by natural historians with in-person
encounters from ships or coastlines; however, recently researchers have used passive acoustic
monitoring on offshore land masses, platforms, buoys, and/or boats. Some publications on offshore
bat activity have concluded that the primary drivers of bat presence are seasonality, weather, and wind

17 Some figures in this document were developed using NJDEP Geographic Information Systems (GIS) digital data,

but this secondary product has not been verified by NJDEP and is not State-authorized.
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speeds (Johnson et al. 2011; Pelletier and Peterson 2013; Pelletier et al. 2013; Peterson 2016), echoing
similar findings from onshore studies.

Within the eastern United States, long-distance (270-1,080 nm [500-2,000 km]; Fleming and Eby 2003)
migratory tree bat species make up the majority of species observed offshore (Peterson 2016). The
species identified offshore include eastern red bats (Lasiurus borealis), hoary bats (Lasiurus cinereus),
and silver-haired bats (Lasionycteris noctivagans) (Peterson 2016), with the eastern red bat being the
most prevalent offshore (see Appendix 1 in Peterson et al. 2014). Although less common, Myotids'®
have also been detected offshore and on islands.

The following studies have detected bats as far offshore as the Lease Area:

Peterson et al. (2016) detected bats from 2.8 nm (5.3 km) to 70.1 nm (130 km) offshore with a
mean distance from shore of 32.6 nm (60.3 km [n = 35]) over 52 nights of acoustic monitoring
from mid-July through September 2014, none of which were confirmed as Myotids.

Sjollema et al. (2014) found that on average bats were detected 4.7 nm (8.7 km) [n = 166] from
shore after over 86 nights of acoustic monitoring throughout the Mid-Atlantic. Eastern red
bats were the most widely distributed species in the Mid-Atlantic, being detected both nearest
(0.6 nm [1.2 km]) and farthest from shore (11.8 nm [21.9 km]).

Hatch et al. (2013) observed bats up to 22.6 nm (41.8 km) offshore during surveys in the Mid-
Atlantic using vessel-based observers and digital imagery.

New York State Energy Research Development Authority (NYSERDA) recorded silver-haired
bats at an offshore bat monitoring buoy deployed 37.8 nm (70 km) from shore in the New York
Bight (NYSERDA on remote.normandeau.com).

Additionally, although Myotids are less common in the offshore environment than long-distance
migratory species, the following studies have detected Myotids offshore within the eastern United

States:

Sjollema et al. (2014) detected Myotids as far as 6.2 nm (11.5 km) from the Mid-Atlantic coast
during vessel-based surveys.

Peterson et al. (2014) detected Myotids using a stationary acoustic monitor located on a small
island containing only a lighthouse 22.5 nm (41.6 km) from the coast of mainland Maine.

Thompson et al. (2015) reports Myotids (most likely little brown bats [Myotis lucifugus]) using
a commercial fishing vessel as a roost approximately 60 nm (110 km) from the nearest land in
the Gulf of Maine.

'8 Such as the Myotis lucifugus, also known as the little brown bat.
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e Peterson (2016) detected Myotids during a buoy-based survey in the Gulf of Maine, albeit in
very low numbers (four passes over 1,609 detector nights).

e Dowling et al. (2017) reports tri-colored bats active throughout the maternity season on
Martha's Vineyard, Massachusetts.

Bat Presence Within the Lease Area

To further investigate bats that may occur in the Lease Area, the subset of data collected by Sjollema
et al. (2014) during the NJDEP Baseline Studies (see Volume 1 Appendix B in Geo-Marine, Inc. 2010)
was reanalyzed (see Table 4.4-1). The NJDEP Study Area extends from the 33 feet (ft) (10 meters [m])
isobath to its boundary, roughly 20 nm (37 km) from the New Jersey coastline. In the NJDEP Study
Area there were 55 observations of bats (53 acoustic detections and two visual detections) with no
detection occurring within the Lease Area as presented in Figure 4.4-1.

Despite a lack of detections in the Lease Area, 41.8% of observations were collected beyond 7.6 nm
(14.0 km), the westernmost edge of the Lease Area. As in the complete Sjollema et al. (2014) dataset,
eastern red bats were the most abundant species and had the greatest frequency of occurrence
beyond the westernmost edge of the Lease Area. One additional difference was found between the
reanalysis and Sjollema et al. (2014): using the U.S. base layer (ESRI, USA) to estimate the distance from
shore for each observation, one Myotid was recorded 8.5 nm (15.75 km) from shore (see Figure 4.4-1),
2.3 nm (4.25 km) farther than the maximum distance from shore reported in Sjollema et al. (2014).
Finally, the dataset contains nine sets of observations occurring within 5 minutes of each other. This
suggests that bats either passed the survey vessel in numbers greater than one, individuals were
interested in the vessels and made multiple passes of investigation, or some combination of the two.
There are no threatened and/or endangered bats that occurred in the records in the NJDEP Study Area
(see Table 4.4-1).

In 2020 and 2021, Atlantic Shores conducted pre-construction vessel-based acoustic bat surveys
throughout the Lease Area. The Avian and Bat Survey Plan (Appendix II-F1) was developed in
consultation with the NJDEP, USFWS, and BOEM. Surveys were focused on the southern portion of the
Lease Area in 2020, and in the central portion in 2021. In 2020, the detector was deployed from August
16 — November 18 for 65 nights; in 2021, the detector was deployed from June 30 — November 1 for
115 nights. Combining both years of data, detections included the eastern red bat (n=495), big
brown/silver-haired bat group (n=478), silver-haired bat (n=80), hoary bat (n=37), big brown bat
(n=26), and Myotis species (n=3). No Federally listed northern long-eared bats or Indiana bats were
detected. Bats were detected from July to October, with spikes of detections in late August and early
September. The last detection was on November 1, 2020, and October 24, 2021. The Bat Monitoring
Report is provided as Appendix II-F4.
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Table 4.4-1. Offshore Bat Occurrence Records in the NJDEP Study Area

State Max Observations
Status Distance
Federal Status
Scientific (Endangered (NJDEP Active Peal Migrato Observed
ientifi r (\Y i
Common Name N Speci gA . Division Period Offshore Hgb't :y Offshore <7.6nm 1 >7.6inm
ame ecies Ac erio abita
p[ESA]) of Fish Occurrence in NJDEP et R
and Study k) i)
Wildlife) Area
. Latitudinal:
Lasiurus . Not Apr 31-
Eastern Red Bat ) Not Listed ) Aug-Sep Up to 2,000 | 16.4 km 13 6
borealis Listed Oct 15
km
. Latitudinal:
Lasiurus . Not Apr 31-
Hoary Bat ) Not Listed . Aug-Sep Up to 2,000 | 5.18 km 1 0
cinereus Listed Oct 15
km
. . Latitudinal:
) ) Lasionycteris . Not Apr 31-
Silver-haired Bat . Not Listed . Aug-Sep Up to 2,000 | 18.9 km** 4 1
noctivagans Listed Oct 15
km
. Regional:
. Myotis . Not Apr 31-
Little Brown Bat . Not Listed . NA Generally NA NA NA
lucifigus Listed Oct 15
<500 km
Regional:
Eastern Small- o . Not Apr 31—
Myotis leibii Not Listed ) NA Generally NA NA NA
footed Bat Listed Oct 15
<500 km
. Regional:
. Eptesicus . Not Apr 31-
Big Brown Bat Not Listed . NA Generally NA NA NA
fucscus Listed Oct 15
<500 km
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State Max Observations
Status Distance
Federal Status
Scientific (Endangered (NJDEP Active Peal Migrato Observed
ientifi r iv i
Common Name N Speci gA . Division Period Offshore Hgb't :y Offshore <7.6nm | >7.6 nm
ame ecies Ac erio abita
p[ESA]) of Fish Occurrence in NJDEP (14.0 (14.0
and Study i) i)
Wildlife) Area
. . . Regional:
Tri-colored Perimyotis . Not Apr 31—
Not Listed ) NA Generally NA NA NA
Bat*** subflavus Listed Oct 15
<500 km
Regional:
; Apr 31—
Myotis spp. NA NA NA Oct 15 Aug-Sep Generally 15.7 km 2 1
<500 km
Notes:

*Observations less than 7.6 nm (14.0 km) from shore represent records west of the Lease Area and observations greater than 7.6 nm (14.0 km) represent
records east of the westernmost Lease Area boundary. Rows containing NA result from the species not being detected in the NJDEP Study Area despite
having the potential of being observed in the area based on their known distributions.

**Silver-haired bats were classified as silver-haired bat/big brown bat because their acoustic calls are often ambiguous, though big brown bats have
not been reported offshore elsewhere and silver-haired bats are one of the most common species offshore and we therefore concluded that the calls
are likely silver-haired bats.

***Tri-colored bat is proposed for listing under the Endangered Species Act.

Source:
Geo-Marine, Inc. (2010).
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Acoustic monitoring efforts recorded bats at a maximum of 10.2 nm (18.9 km) from shore in the NJDEP
Study Area. In addition, two eastern red bats were visually observed 9.5 nm (17.6 km) and 12.9 nm
(23.9 km) from shore by human observers on the deck of the vessel conducting bird surveys (Geo-
Marine 2010). Both bats were observed during daylight hours.

Patterns in Offshore Bat Activity

Bats have been detected offshore from April through November; however, offshore bat activity peaks
significantly throughout the autumn migration period of August to October across all records
(Peterson et al. 2014; Lagerveld 2015, 2017, 2020; Peterson 2016; Sjollema et al. 2014). The coincidence
of offshore presence within the known migratory period suggests that the offshore environment is
related to the migratory behavior of certain species. Individuals migrating long distances south from
northeastern Canada and U.S. may achieve a rapid and energetically beneficial migration by traveling
a more direct route between summering and wintering locales rather than following the coastline
(Alerstam 2000, 2008; Gill et al. 2009; Hedenstrom 2009; Bauer et al. 2010). Bats may also be seen
offshore in pursuit of other landmasses (Allen 1923; Van Gelder and Wingate 1961) or for foraging
opportunities during migration. However, bats are more likely following foraging opportunities that
begin on the coast and end up at various distances offshore where they take advantage of ephemeral
pulses of high-quality prey (Shannon 1916, Russell et al. 1998, Wikelski et al. 2006, May 2013,
Westbrook et al. 2016).

Bat activity offshore is consistently negatively correlated with wind speed (Ahlén et al. 2009, Cryan and
Brown 2007, Sjollema et al. 2014, Peterson et al. 2014, Hippop and Hill 2016, Peterson 2016). Peterson
(2016) found that mean nightly wind speed had a negative effect on activity up to 22.4 miles per hour
(mph) (10 meters per second [m/s]). Sjollema et al. (2014) found bats active up to 15.4 mph (6.9 m/s),
and in Europe, Ahlén et al. (2009) found that the majority of bat flights across the Baltic Sea took place
at wind speeds less than 11.2 mph (5 m/s), although flights in winds of 22.4 mph (10 m/s) have been
observed. In at least one study, ambient temperature was correlated with bat activity, finding that bat
detection was greatest between a nightly range of 44.6 and 68°F (7 and 20°C) (Peterson 2016). During
the 2020 and 2021 acoustic surveys aboard geophysical and geotechnical (G&G) vessels, the mean
wind speed when bats were detected was 10.3 mph (4.6 m/s), ranging from 1 to 30 mph (0.5 to 12.5
m/s), but varied by species. The mean temperature when bats were detected was 74.6° F (23.7° C),
ranging from 58.3 to 83.6° F (14.6 to 28.7° C); however, the temperature readings may have been
influenced by heat generated by the survey vessel itself (see Appendix II-F4).

Reports of flight heights are mixed (Ahlén et al. 2009, Hatch et al. 2013). Ahlén et al. (2009) reports
consistent flight heights less than 32.8 ft (10 m) and then rapidly increasing altitude in response to
structures such as lighthouses, wind turbine generators (WTGs), and ships. However, Brabant et al.
(2018) reported that offshore acoustic bat activity recorded at nacelle height is significantly less than
at lower heights. Despite a maximum observed flight height of approximately 656 ft (approximately
200 m; Hatch et al. 2013) in the offshore environment, tree bats have been observed at much greater
flight altitudes onshore. Peurach (2003) recorded a hoary bat being struck by an aircraft in October at
7,999 ft (2,438 m) above sea level. The incident was during the peak migratory period, suggesting that
hoary bats can travel at altitudes many times greater than the Project’s rotor swept zone (with a
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maximum height of 1,047 ft [319 m]) (see Figure 4.3-1 in Volume I). Furthermore, based on their
conclusions that bats were using an offshore platform in the North Sea as a migratory refuge, Hiippop
and Hill (2016) speculate that offshore migratory behavior may be associated with high altitude flights
and low altitude activity may be associated with interruptions in those migratory flights.

4412 Onshore

There are eight species of bats in New Jersey and New York with ranges that overlap the Onshore
Project Area (potential landfall sites, onshore interconnection cable route options, onshore substations
and/or converter stations, and points of interconnection [POI]). These species are often classified as
short-distance regional migrants (i.e., species that migrate less than 311 mi [500 km]) or long-distance
migrants (i.e., species that migrate up to 1,243 mi [2,000 km]).

Short-distance regional migrants include the following:
e Big brown bat (Eptesicus fuscus)
e Eastern small-footed bat (Myotis leibii)
e Little brown bat (Myotis lucifugus)
e Northern long-eared bat (ESA-listed) (Myotis septentrionalis)
e Tri-colored bat (Perimyotis subflavus)
Long-distance migrants include the following:
e Eastern red bat (Lasiurus borealis)
o Silver-haired bat (Lasionycteris noctivagans)
e Hoary bat (Lasiurus cinereus)

Of the species found in the Onshore Project Area, only northern long-eared bats are currently listed
under the Endangered Species Act (ESA) of 1973 (U.S.C. 16 § 1531 et seq.). The tri-colored bat is
currently proposed for listing as Endangered under the ESA, and a decision is expected in fall 2023. In
New Jersey, northern long-eared bat and little brown bat are listed as a Focal Species of Greatest
Conservation Concern (NJDEP 2018). Further, little brown bats and tri-colored bats are listed on the
national work plan for ESA review (USFWS 2019). Despite severe population declines, northern long-
eared bats have historically been known to occur across all New York state counties (with the exception
of the five New York City counties: New York County [Manhattan], Kings County [Brooklyn],
Bronx County [The Bronx], Richmond County [Staten Island], and Queens County [Queens]; NYSDEC
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2019). Before the spread of the fungal disease known as white-nose syndrome (WNS),° the species
was known to occur across the state of New Jersey (BRI unpublished data; USFWS NJFO 2017).
However, northern long-eared bats have not been confirmed in the towns where the New York
onshore portions of the Project are located.?

Northern long-eared bats are considered regional migrants, as they travel from summering grounds
back to thermally buffered hibernacula in caves, mines, and sometimes older buildings where they stay
throughout the winter (Caceres and Barclay 2000, Henderson and Broders 2008). They spend the
remainder of the year active in forested habitats (USFWS 2016). Between March and November, they
have home ranges that can be up to 170 mi (275 km) from hibernation sites (Griffin 1945). They have
small foraging ranges of less than 25 acres (10.1 hectares) from day roost sites (Dowling et al. 2017).
Maternity colonies are hard to identify as they are in trees and move every 2 to 14 days (Menzel et al.
2002). The young are volant by mid-July and both adults and young remain within their maternity
colonies until mid-August before commencing return migrations to hibernacula (Carter and Feldhamer
2005, Menzel et al. 2002).

As detailed in Section 4.7 of Volume |, potential landfall sites and associated onshore interconnection
cable routes, have been identified in southern Monmouth County, New Jersey; in the vicinity of Asbury
in northern Monmouth County, New Jersey; on southwest Staten Island, New York; on northeast Staten
Island and in Brooklyn, New York. Onshore interconnection cables will travel underground primarily
along existing roadways and/or utility rights-of-way (ROWs).

WNS is the primary threat to northern long-eared bat and the USFWS does not consider ROW
development or expansion a significant threat to the species given the small portion of forested habitat
that it affects (USFWS 2016). Furthermore, summer habitat is not a limiting factor for the species; thus,
management priority should be placed on protecting hibernacula (USFWS 2016). In November 2022,
the USFWS reclassified the northern long-eared bat as Endangered under the ESA. This reclassification
was extended 60 days by USFWS and is anticipated to take effect on March 31, 2023 (USFWS. 2023).
While further details are forthcoming, conservation strategies will likely be similar to those
implemented for other endangered bats, such as the Indiana bat. Atlantic Shores will adhere to new
guidance as it becomes available, and in consultation with state and Federal regulators. In addition,
the Atlantic Shores will consult with relevant state agencies in New Jersey and New York to request
current information on northern long-eared bat maternity roosts and hibernacula.

442  Potential Impacts and Proposed Environmental Protection Measures

The potential IPFs which may affect bats during construction, O&M, or decommissioning of the Project
are presented in 4.4-2.

19 WNS is a fungal disease (Pseudogymnoascus destructans) that affects hibernating bats and can cause them to fly
outside during the winter. The fungus causes a white coloring to the nose and face of the bats (for more
information https://www.whitenosesyndrome.org/).

20 https://www.dec.ny.gov/docs/wildlife pdf/nlebtowns.pdf
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Table 4.4-2. Impact Producing Factors for Bats

Construction & Operations &

Impact Producing Factors

Decommissioning

Installation Maintenance
Presence of Structures °
Light ° ° °
Noise ° ° °
Land Disturbance: Onshore Construction ° ° .

The maximum Project Design Envelope (PDE) analyzed for potential offshore and onshore effects to
bats is the maximum offshore and onshore build-out of the Project (see Sections 4.3.1. and 4.11 of
Volume I).

4421 Presence of Structures

The presence of structures in the offshore environment may have direct and indirect impacts on bats
via WTG collision and migration disturbances during the O&M phase (Arnett et al. 2008; Arnett and
Baerwald 2013; Arnett et al. 2016; Zimmerling and Francis 2016; Frick et al. 2017). Although the diversity
of species and density of bats in the Lease Area is lower relative to the onshore environment, structures
may disrupt migration as bats use structures as potential roosting habitat and/or investigate the area
for foraging resources or mating/social interactions (Cryan 2008; Cryan and Barclay 2009; Cryan et al.
2012; Cryan et al. 2014).

Bats will be most exposed to the Lease Area during the migratory period, particularly autumn (Peterson
et al. 2014; Lagerveld 2015, 2017, 2020; Peterson 2016). The species with the highest mortality rates at
onshore WTG arrays are also the species most commonly detected offshore (eastern red bat, hoary
bat, and silver-haired bat). However, these species are less abundant offshore, so, if collisions were to
occur, only a limited number of individuals would be expected to be affected and population level
effects are unlikely.

Although WTGs are proposed 7.6 nm (14 km) offshore, and there is significant uncertainty on bat
movement and behavior offshore, it is possible that they may impede migratory flyways and interfere
with other life history traits, such as migratory refueling, and potential mating behavior that occurs
throughout migration (Drueker 1972, Cryan et al. 2012). However, the range at which bats are drawn
to WTGs is currently unknown, and these indirect effects are largely unknown.

Recent evidence onshore suggests that insects may be attracted to WTG nacelles and could be used
as swarming sites (Jansson et al. 2020). While information on whether this phenomenon occurs
offshore is currently lacking, it may be possible that migrating or swarming insects could temporarily
congregate near or within the Lease Area, briefly creating foraging opportunities for bats and
increasing the chance of WTG collisions (Ahlén et al. 2009; Rydell et al. 2010a; Jansson et al. 2020).
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Although bats use offshore structures to opportunistically forage and temporarily roost (Ahlén et al.
2009), the frequency of such interactions is temporally and spatially isolated and relatively low
compared to onshore WTG arrays.

In a meta-analysis investigating drivers of bat mortality at onshore wind farms, Thompson et al. (2017)
showed that open landscapes (i.e., increased grasslands relative to more heterogeneous environments)
had an inverse relationship with bat mortality. The authors suggest this may result from fewer
individuals using massive open grasslands during migration translating into fewer encounters with
wind energy facilities. Further, in heterogeneous landscapes there are features such as ridgelines that
can concentrate migrating individuals into WTG arrays, resulting in increased exposure. Rydell et al.
(2010b) echo these findings in northwestern Europe by showing that mortality rates associated with
WTGs in open landscapes were significantly lower than WTGs within more complex habitat matrices.
Given that bats are relatively uncommon offshore and that the offshore landscape is open (i.e., there
are no landscape features), it is expected that mortality rates will be relatively low offshore and
population level impacts are unlikely. There are no anticipated impacts associated with bats interacting
with onshore structures such as substations.

4422  Light

The effect of lights on bats is species-specific, depends on behavioral contexts, and may affect foraging
(Haddock et al. 2019; Bailey et al. 2019; Russo et al. 2019), commuting (Stone 2015; Stone et al. 2009),
emergence, roosting, and breeding (reviewed in Stone et al. 2015). Lighting can disrupt the
composition and abundance of prey (Davies et al. 2012) and thus shift bat foraging strategies between
lit and unlit sites (Cravens et al. 2018). Migratory species in Europe have a diverse set of responses to
light-emitting diode light source (LED) lighting, exhibiting increased foraging when exposed to warm-
white light and exhibiting phototaxis attraction when exposed to red and green LED light (Voigt et al.
2017, 2018). In the U.S., Cravens and Boyles (2019) found that of seven observed species, eastern red
bats were the only species to prefer LED lit areas as they presumably gained some advantage in
foraging success near lit areas. From light tolerance studies, Myotids appear to be the species most
intolerant of intensely lit areas (Stone et al. 2009; Lacoeuilhe et al. 2014) perhaps from the reduced
capacity to evade predators by these more slowly flying bats (Stone et al. 2015).

Offshore

Artificial lighting will be required during the construction, O&M, and decommissioning of the offshore
Projects. During construction and decommissioning, there will be a temporary increase in lighting from
construction equipment and vessels with navigational, deck, and interior lights. During O&M, WTGs
will require lighting that complies with Federal Aviation Administration (FAA), U.S. Coast Guard (USCG),
and BOEM guidelines. Vessel use and associated lighting will also occur, though at a lower frequency
than during construction and decommissioning. Other temporary lighting (e.g., helicopter hoist status
lights) may be used for safety when necessary. However, down-lighting and down-shielding lighting
will be used where practicable, such as at offshore substations.
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At WTG arrays, Bennett and Hale (2014) found that eastern red bat fatality rates are significantly
reduced at WTGs with red flashing lights compared to WTGs with no lights, and mortality rates for all
other species observed in the study did not correlate with lighting. This suggests that hoary bats are
neither attracted nor repelled from red aviation lighting on WTGs, and eastern red bats are not
attracted to aviation lights. Further, Arnett et al. (2008) showed that blinking red lights did not
significantly influence the mortality rates of bats at onshore wind energy facilities. Red aviation lighting
is less likely to attract invertebrate prey which may partly drive patterns of reduced attraction (Bennet
and Hale 2014).

To minimize the offshore effects of lighting, Atlantic Shores is considering the use of an Aircraft
Detection Lighting System (ADLS), subject to FAA and BOEM approval, which will substantially reduce
the time the aviation obstruction lighting mounted on WTGs is illuminated. An ADLS automatically
activates all aviation obstruction lighting (i.e., any FAA lighting on nacelles or towers) when aircraft
approach the WTGs; at all other times, the lighting is off. The use of ADLS is expected to further reduce
bat exposure to operational lighting. An assessment of the activation frequency of an ADLS indicates
that it would be activated up to 20 hours and 25 minutes per year (see Appendix 1I-M2). Marine
navigation lighting will include yellow flashing lights, which are not expected to serve as an attractant
for insects, upon which bats may prey.

Onshore

The Onshore Project Area occurs primarily within and adjacent to urbanized and residential areas, thus
additional light emitted by substations and/or converter stations is expected to be minimal. Atlantic
Shores is not anticipating significant nighttime work, yet artificial lighting may be needed onshore
during construction to light vehicle pathways and construction activity. Onshore construction lighting
will be temporary and localized to the work area. During O&M, lighting may have an indirect effect on
bats by disrupting commuting routes (Stone et al. 2009) and reducing overall foraging habitat (Cravens
et al. 2019). Onshore lighting will be used on an as-needed basis and the lighting fixtures will be
equipped with hoods for down-shielding to the maximum extent practicable to minimize effects to
bats (see Section 4.9.2 of Volume I). Effects from lighting during decommissioning are expected to be
similar to those during construction and will be temporary. During decommissioning, all artificial
lighting will be removed. Atlantic Shores will minimize onshore work at night where practicable.

4423 Noise

This IPF section addresses sound generated during activities conducted both onshore and offshore in
the Project Areas, including pile driving and secondary noise sources, and the potential effect on bats.

Offshore

Noise occurring offshore during any of the three Project phases is not expected to have any direct
effects on bats offshore, and the likelihood of indirect effects such as avoidance behavior, caused by
noise, is believed to be low as North American bat species are regularly observed navigating through
and foraging within noisy urban areas (Schimpp and Kalcounis-Rueppell 2018).
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Most studies showing negative effects of noise on bats demonstrate a noise-induced reduction in
foraging efficiency for gleaning species only (Shaub et al. 2008, Bunkley and Barber 2015). All species
with the potential to occur in the Lease Area are aerial insectivores and are not known to rely on passive
listening for prey.

Bunkley et al. (2015) found that bats that emit low frequency (<35 kilohertz [kHz]) echolocation calls
(e.g., silver-haired bats and hoary bats) were recorded less frequently at sites with compressor stations
associated with natural gas extraction that produce broadband noise compared to quiet sites. Pile
driving could produce similar levels of noise offshore resulting in avoidance behavior for low frequency
emitting species, however there is no evidence to suggest that offshore pile driving would otherwise
interfere with directional migratory flights, and noise associated with O&M and decommissioning is
not expected to affect bat behavior.

Onshore

Because the Onshore Project Area is almost entirely co-located with existing developed areas, noise
disturbance of bat habitat will be limited. There are potential temporary and localized direct and
indirect effects to bats arising from onshore construction noise. During the non-hibernation period,
noise from equipment during construction and decommissioning has the potential to cause avoidance
behavior (Bunkley et al. 2015) or disrupt day-roosting bats, which may cause a direct effect through
fleeing during daylight hours, increasing predation risk (Rydell et al. 1996). Noise effects will be
temporary and localized and not expected to cause any long-term fitness disadvantages as frequent
roost switching is common among bats (Whitaker 1998). Atlantic Shores will make reasonable efforts
to minimize noise as feasible, including between August and October when the majority of onshore
bat activity occurs during the fall migratory period. Onshore construction hours will adhere to local
noise ordinances (see Section 8.0 In-Air Noise and Hydroacoustics and Appendix 1I-V Onshore Noise
Report).

4424 Land Disturbance: Onshore Construction

The siting of onshore facilities has avoided impacting bat habitat by siting them in existing developed
areas. The installation and maintenance of cable landings, substations, and underground cables may
have limited affects to bat habitat through temporary direct disturbance.

The greatest risk of direct effects to bats onshore is during the construction phase when there is
potential for removal of trees used by bats for roosting (USFWS 2016). Some tree clearing could be
necessary at the Asbury Ave Substation and/or Converter Station Sites (see Section 4.9 of Volume I)
but will be avoided to the extent practicable. If required, this limited tree clearing will be the minimum
required to install facility components. If tree clearing becomes necessary, presence/absence or
species-specific habitat assessment field surveys may be conducted in consultation with state and
federal agencies. Atlantic Shores will maintain their commitment to clearing trees only when bats are
not active. Should bats be identified utilizing trees located on the substation and/or converter station
sites for maternity roosting during the summer, trees will only be cleared in the winter. It is anticipated
that if bats do return the following summer, they will utilize forested areas adjacent to the substations
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and/or converter stations. Tree clearing is not expected at the potential landfall sites or along the
onshore interconnection cable routes, which are located along existing roadways and/or utility ROWs.

As it pertains to tree clearing and onshore activities, Atlantic Shores will adhere to updated guidance
from USFWS regarding the reclassification of northern long-eared bats as Endangered under the ESA
and any changes to the listing status of tricolored bats. Within the State of New Jersey, northern long-
eared bat is also currently a candidate endangered species, so the NJDEP also advises that any tree
removal be done outside of the "active season" for northern long-eared bat, which is defined as April
1 to September 30 if there are no known northern long-eared bat hibernacula within 10 mi (16 km) of
a project (NJDEP, personal communication, March 2021). As stated above, in order to avoid impacts to
all bat species and especially to northern long-eared bat, any tree removal will take place outside of
the April 1 to September 30 time-period, and the Project will adhere to updated guidance from the
USFWS regarding the reclassification of northern long-eared bats as Endangered under the ESA.
Overall, onshore construction activities are expected to be short-term and localized and not affect
population-level fitness.

O&M of the onshore components including the substations and/or converter stations, and onshore
interconnection cable routes is not expected to affect bats. No tree clearing is anticipated during O&M.
Necessary maintenance to new and existing infrastructure will largely occur through manholes, thereby
avoiding and minimizing the need for tree clearing. Effects to bat species during decommissioning are
expected to be similar to construction and decommissioning of the Project is not expected to result in
additional habitat loss, except for the unlikely event that trees are removed for equipment to access a
location.

4425  Summary of Proposed Environmental Protection Measures

Atlantic Shores will implement the following environmental protection measures to reduce effects to
bats throughout the Project Areas. Atlantic Shores will also continue to work with NJDEP, NYDEC,
BOEM, and USFWS to outline additional avoidance and minimization measures where appropriate.

Offshore

e Two years of pre-construction vessel-based acoustic surveys for bats have been implemented
to build upon and fill knowledge gaps from previous survey efforts.

e Lighting during O&M will be limited to the minimum required by regulation and for safety,
minimizing the potential for any light driven attraction of bats or their insect prey and therefore
reducing the effects of light on potential collisions of bats at night.

e Red flashing FAA lights and yellow flashing marine navigation lights will be used on the WTGs
instead of constant white light, which has been shown to reduce eastern red bat fatality rates,
the most prevalent species observed offshore. Furthermore, ADLS is being considered to
significantly reduce the number of hours FAA lighting will be illuminated.

¢ Down-lighting and down-shielded lighting will be used to the maximum extent practicable.
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e A post-construction bat monitoring plan will be developed.

Onshore
¢ Onshore facilities have been sited to avoid bat habitat to the maximum extent practicable.
e Tree clearing will be minimized to the maximum extent practicable.

e |If tree clearing is necessary at onshore substation and/or converter station sites,
presence/absence or habitat assessment field surveys may be conducted in consultation with
USFWS. To avoid potential conflicts, any tree removal activities will take place outside of the
"active season" for northern long-eared bats, which is defined as April 1 to September 30. The
Project will adhere to updated guidance from USFWS regarding the reclassification of northern
long-eared bats as Endangered under the ESA and any changes to the listing status of
tricolored bats.

e Onshore construction lighting will be temporary and localized to the work area.

e Lighting during O&M will be limited to the minimum required by regulation and for safety,
minimizing the potential for any light driven attraction of bats or their insect prey and therefore
reducing the effects of light on potential collisions of bats at night.

¢ Down-lighting and down-shielded lighting will be used to the maximum extent practicable.
e Reasonable efforts will be made to minimize onshore construction noise.

¢ Onshore work at night will be minimized to the extent practicable.
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45 Benthic Resources

This section describes benthic resources and habitats present in the Offshore Project Area, which
includes the Lease Area, Monmouth Export Cable Corridor (ECC), Northern ECC, and Northern ECC
branches.? This section also assesses the impact producing factors (IPFs) associated with Project
activit