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Executive Summary

Beacon Wind LLC (Beacon Wind) proposes to construct and operate an offshore wind facility located
in the designated Renewable Energy Lease Area OCS-A 0520 (Lease Area). The Lease Area covers
approximately 128,811 acres (ac; 52,128 hectares [ha]) and is located approximately 20 statute miles
(mi) (17 nautical miles [nm], 32 kilometers [km])* south of Nantucket, Massachusetts and 60 mi (52 nm,
97 km) east of Montauk, New York. The Lease Area was awarded through the Bureau of Ocean
Energy Management (BOEM) competitive renewable energy lease auction of the Wind Energy Area
(WEA) offshore of Massachusetts.? An overview is shown in Figure ES-1. Beacon Wind is a joint
venture owned by Equinor U.S. Holdings, Inc. and bp Wind Energy North America, Inc.

Beacon Wind proposes to develop the entire Lease Area in two wind farms, known as Beacon Wind 1
(BW1) and Beacon Wind 2 (BW2) (collectively referred to hereafter as the Project). The individual wind
farms within the Lease Area will be electrically isolated and independent from the other via
transmission systems that connect two separate offshore substations to two onshore Points of
Interconnection (POIls). However, if BW1 and BW2 both interconnect with the New York Independent
System Operator (NY ISO), the Project will assess the possibility of cable linkage between BW1 and
BW2. Each wind farm will gather the power from the associated turbines to a central offshore
substation and deliver the generated power via a submarine export cable to an onshore substation for
final delivery into the local utility distribution system at the selected POI. The purpose of the Project is
to generate renewable electricity from an offshore wind farm(s) located in the Lease Area. The Project
addresses the need identified by northeast states to achieve offshore wind goals: New York (9,000
megawatts [MW]), Connecticut (2,000 MW), Rhode Island (up to 1,000 MW), and Massachusetts
(5,600 MW).

BW1 will be developed first and constitutes the northern portion of the Lease Area. It covers
approximately 56,535 ac (22,879 ha). The BW1 wind farm has a 25-year offtake agreement with the
New York State Energy Research and Development Authority (NYSERDA) to deliver the power to its
identified POI in Queens, New York.

BW2 spans the southern portion of the Lease Area and will be developed after BW1. It covers
approximately 51,611 ac (20,886 ha). Beacon Wind is considering an Overlap Area of 20,665 ac
(8,363 ha) that may be included in either wind farm. BW2 is being developed to addresses the need
for renewable energy identified by states across the region, including New York, Massachusetts,
Rhode Island, and Connecticut. The interconnectedness of the New England transmission system,
managed by the New England ISO (ISO-NE), allows a single point of interconnection in the region to
deliver offshore wind energy to all of the New England states (Connecticut, Rhode Island,
Massachusetts, Vermont, New Hampshire, and Maine). The magnitude of regional targets for offshore

1 Distances throughout the COP are provided as statute miles (mi) or nautical miles (nm) as appropriate, with kilometers
(km) in parentheses. For reference, 1 mi equals approximately 0.87 nm or 1.6 km.

2 On December 13-14, 2018, BOEM held a competitive lease sale (i.e., auction) for Wind Energy Areas offshore
Massachusetts, pursuant to 30 Code of Federal Regulations (CFR) § 585.211. Equinor Wind US LLC was the winner
of Lease Area OCS-A 0520. The Commercial Lease of Submerged Lands for Renewable Energy Development on
the Outer Continental Shelf OCS-A 0520 (Lease) for 128,811 ac (52,128 ha) went into effect on April 1, 2019.
Following issuance of the Lease, Equinor Wind US LLC began to conduct comprehensive desktop studies of the
environmental resources found within the Lease Area. Equinor Wind US LLC assigned the Lease to Beacon Wind
LLC effective January 27, 2021.
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wind and the limited amount of developable area, given current and reasonably foreseeable BOEM
leasing activity, demonstrates a need for full-build out of the Lease Area.

BW?2 plans to deliver power to identified POls either in Waterford, Connecticut or Queens, New York.
Two locations are under consideration in Queens, New York for the single proposed BW1 landfall and
onshore substation facility. These locations include the New York Power Authority (NYPA) site in the
northeastern corner of the Astoria power complex and the Astoria Gateway for Renewable Energy
(AGRE) site (which includes AGRE East and AGRE West) situated centrally and on the northern end
of the complex adjacent to the East River, both collectively referred to hereafter as NYPA and AGRE.
The Queens, New York, onshore substation facility sites that are not used (NYPA, AGRE East, or
AGRE West) for BW1 will remain under consideration, in addition to the Waterford, Connecticut, site,
for the single proposed BW2 onshore substation facility. A BW1 and BW2 overview is shown in Figure
ES-1 and the supporting onshore components in Figure ES-2.

Beacon Wind has adopted a Project Design Envelope (PDE) approach to describe Project facilities
and activities. A PDE is defined as “a reasonable range of project designs” associated with various
components of the Project (e.g., foundation and wind turbine generator [wind turbine] options) (BOEM
2018). The design envelope is then used to assess the potential impacts on key environmental and
human use resources (e.g., marine mammals, fish, benthic habitats, commercial fisheries, navigation,
etc.) focusing on the design parameter (within the defined range) that represents the greatest potential
impact (i.e., the “maximum design scenario”) for each unique resource (BOEM 2017). The primary
goal of applying a design envelope is to allow for meaningful assessments by the jurisdictional
agencies of the proposed project elements and activities while concurrently providing the Leaseholder
reasonable flexibility to make prudent development and design decisions prior to construction.
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FIGURE ES-1. PROJECT OVERVIEW (LEASE AREA AND SUBMARINE EXPORT CABLE ROUTES)
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FIGURE ES-2. PROJECT OVERVIEW (ONSHORE SUBSTATION FACILITIES AND POIS)
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Offshore components of the Project will consist of up to 155 wind turbines® and up to two offshore
substation facilities for a total of up to 157 foundations. In addition, there will be up to 324 nm (600
km)* of interarray cable, all of which will be located in federal waters within the Lease Area (see further
details in Section 3.0 Project Description). Renewable energy produced in the Lease Area will be
delivered onshore via:

¢ BWa1.: high-voltage direct-current (HVYDC) submarine export cable route to the State of New
York:

o Upto 202 nm (375 km) to the BW1 landfall in Queens, New York, of which 87 nm (162
km) is in federal waters and 115 nm (213 km) is in state waters; and

e BW?2: HVDC submarine export cable route to a landfall location in the State of New York or
State of Connecticut:

o Upto 202 nm (375 km) to the BW2 landfall in Queens, New York, of which 87 nm (162
km) is in federal waters and 115 nm (213 km) is in New York state waters; or

o Upto 113 nm (209 km) to the BW2 landfall in Waterford, Connecticut, of which 87 nm (162
km) is in federal waters, 26 nm (48 km) is in state waters with 21 nm (39 km) in New York
state waters and 5 nm (9 km) in Connecticut state waters.

The onshore components of the Project will include the landfall areas, HVDC onshore cables, HVDC
converter stations, and high-voltage alternating-current (HVAC) interconnection cables:

e Two export cable landfall areas:

o One export cable landfall area in Queens, New York for BW1; and
o One export cable landfall area in Queens, New York or Waterford, Connecticut for BW?2.

e Onshore export and interconnection cables, consisting of two routes:

o One HVDC onshore export cable route of approximately 2,000 feet (ft, 600 meters [m])
and up to 0.93 mi (1.5 km) of HVAC interconnection cable route in Queens, New York for
BW1; and

o One HVDC onshore export cable route and HVAC interconnection cable route selected
from two potential locations for BW2 in Queens, New York or (0.55 mi, 0.89 km) Waterford,
Connecticut.

e Two onshore substation facilities:

o One onshore substation facility (inclusive of an onshore converter station and onshore
substation) in Queens, New York for BW1; and

o One onshore substation facility (inclusive of an onshore converter station and onshore
substation) will be selected from two potential locations for BW2 in Queens, New York or
Waterford, Connecticut.

Beacon Wind evaluated numerous locations for the onshore substation facilities based on
environmental resources, land availability, zoning, distance to shore, grid availability, upgrade

3 Assuming full build-out of the Lease Area with use of all available locations under the 1x1 nm (1.9x1.9 km) layout
described in the United States Coast Guard (USCG) Massachusetts and Rhode Island Port Access Route Study
(MARIPARS) report, regardless of wind turbine size. See Section 3.0Project Description for more details. The
number of wind turbines for the Project will not exceed 155. BW1 will include between 61 and 94 wind turbines and
BW2 will include between 61 and 94 wind turbines. The Overlap Area includes 33 wind turbines that could be
incorporated into either BW1 or BW2.

4 Assuming up to 162 nm (300 km) for BW1 and up to 162 nm (300 km) for BW?2.
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requirements, etc. For each of the two landfall locations selected for consideration in Queens, New
York for BW1 and BW2 and the location for BW2 in Waterford, Connecticut, the onshore export cable
traverses to the onshore substation facility, which converts HVDC power to HVAC at the appropriate
voltage, and then onshore interconnection cables, installed either aboveground or underground,
connects to the POI, where power is delivered to the grid.

During construction, Beacon Wind will receive equipment and materials to be staged and loaded onto
installation vessels at one or more existing third-party port facilities. Beacon Wind has not yet finalized
the selection of facilities. Ports under consideration include, but are not limited to, the following:

e South Brooklyn Marine Terminal, Brooklyn, New York; and
e Port of New Bedford, New Bedford, Massachusetts.

On January 13, 2021, New York’s Governor Cuomo announced the 1,230 MW Beacon Wind project
as a project selected in the State’s 2020 competitive solicitation for Offshore Wind Renewable Energy
Credits. Governor Hochul announced finalized agreements on January 14, 2022.5 Offshore
construction is expected to commence no earlier than 2024, with first power expected 2028.

Several northeast states have signaled their intention to issue additional Offshore Wind Renewable
Energy Credits solicitations in the coming years. For instance, the State of New York indicated that it
intends to hold its next solicitation for offshore wind in 2022.%

Additionally, Rhode Island, Connecticut, Massachusetts, and New Hampshire have released
information that they will be soliciting for additional PPAs for offshore wind energy. The power
generated offshore and delivered to these states will provide service to consumers within the New
England Independent System Operator Regional Transmission Organization (RTO). Beacon Wind
may participate in one or more solicitations to secure the opportunity to pursue Project development
for BW2. Depending on the timing and outcome of further solicitations, Project construction will
commence in 2024 or later.

The Project components and locations presented in this COP have been selected based on
environmental and engineering site characterization studies completed to date, existing information
collection and analysis, as well as extensive engagement with regulators and stakeholders, and will
be refined in the Facility Design Report (FDR) and Fabrication and Installation Report (FIR). The
FDR/FIR will be reviewed by BOEM in accordance with 30 Code of Federal Regulations (CFR) 88
585.700-702 prior to Project construction. In addition, a Certified Verification Agent, approved by
BOEM, will conduct an independent assessment and verify that the Project components are fabricated
and installed in accordance with both this COP and the FIR. It is anticipated that the FDR/FIR submittal
will be phased and will be developed on a component-by-component basis.

Within this COP Volume 1, Section 1 provides an Introduction; Section 2 details the Project Design
Development; and Section 3 provides a Project Description. A Quick Reference Guide is provided
after the Table of Contents. The Site Characterization and Assessment of Impact-Producing
Factors are provided in Volume 2.

5 The executed Purchase and Sale Agreement (PSA) between NYSERDA and Beacon Wind LLC allows for a
maximum Project capacity of 1,415 MW. https://www.nyserda.ny.gov/-/media/Files/Programs/offshore-
wind/beacon-wind-executed.ashx.

6 https://www.nyserda.ny.gov/About/Newsroom/2021-Announcements/2021-10-08-Governor-Hochul-Announces-
Largest-Single-New-York-State-Offshore-Wind-Supply-Chain-Award-of-86-Million-to-Support-Sunrise-Wind-Project

ES-6



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

Table of Contents

LIST OF FIGURES ... ettt e e et e e e et e e e et e aeeraans \
LIST OF TABLES. . ...ttt e e ettt ettt e e e e e e e e ettt e e e e aaaeennnes XVIII
APPENDICES. . ... e ettt e e e ettt bbb e e e e e e bbb e e XXVII
PROJECT QUICK REFERENCE GUIDE .......ccoiiiiiiiii et XXVIII
1.0 INTRODUGCTION ...ttt ettt e e e e et et ettt e e e e e e e eeetbbaaaeeaaaeenenes 1-1
1.1 COP REQUIFEIMENTS ......eeeii ettt ettt et e et e e e s eee e e e e sabe e e e eanbeeaeesneeeaeann 1-1

1.2 PrOJECT OVEIVIEW .....eeiiie ettt ettt e st e e e ettt e e s snate e e e s nbe e e e e anneeee s 1-9

1.2.1 BOEM OCS Wind Energy Offshore Massachusetts Development............. 1-12

1.2.2 BOEM Renewable Energy Lease OCS-A 0520.........cccovvvvvimvereeeeeiiicnennnnn 1-19

1.2.3  PropoSed ACHVILIES ......cccuueiiiieiee e e et e e e e e e e e e e e e e nanneeees 1-23

1.2.4 Anticipated Construction SChedule .........c.cccooviiiiiiiee e 1-25

1.3 Project Design Envelope APProach ............ueeeiee i a e 1-27

1.4 Purpose and Need for the Project ... 1-29

15 ReguUIAtOry FrameEWOIK..........ooiuiiieiiiieie ittt e e e s e e e e nneees 1-29

151 NEPA REBVIEBW ..coeiiiiiii ettt ettt ettt et e e e nnbae e e e snneeeeenns 1-30

152  CZMA REBVIEW......eeiiiiiie ettt ettt e e et eeaee e sae e e eneeeennes 1-31

1.5.3 State and Local Permits, Approvals, and Consultations..............ccccecvvveen. 1-31

1.6 Agency and PUDIIC OUIFEACK ........ccceeiiiiiiiiiiiie et 1-43

1.7 COMPANY OVEIVIEW........eeeiieieie e e e eeeteiteee e e e e e e s st eeeeeeeesssaaaeeeeeaaeesassssseneeaeeesannnsnnenees 1-44

1.8 AUthorized RePreSENtatiVE. ... ...coii it e e e 1-45

1.9 Certified Verification AQENT .........cueiiiiiiiiee e e e e e e seeeee e 1-45

1.10  FINANCIAI ASSUIANCE .....ciiiiitiieeeitieee e et e e e eiteee e e ettt e e s ssteeeeasneteeeesanteeeeeansaeeeeanseeeeeanns 1-45

5 T B T TS T B0 =T o o £ PSR 1-45

L1.12 RETEIENCES ..ottt ettt e ettt e e s b e e s eab e e e e e e bneeeeaaa 1-46

2.0 PROJECT DESIGN DEVELOPMENT ...outiiiiiii it e e e e eeeees 2-1
2.1 (0] [= o AR 11T [ SRR 2-1

2.1.1 Selection of Beacon Wind Electrical Points of Interconnection .................... 2-1

2.1.2 BW1 and BW2 Siting Assessment OVEIVIEW ...........cceeeeeeeicevveeeeeeeeeessinnnnnens 2-7

2.1.3 BW1 and BW2 Submarine Export Cable ROUtiNg.............cccccvvveeeeeeieiininneen. 2-7

2.1.4 BW1 and BW2 Submarine Export Cable Routes, Landfalls, and Onshore

SUDSTALIONS ... e 2-27

2.1.5 BW2 Submarine Export Cable Routes, Landfalls and Onshore Substation -

Waterford, CONNECHICUL.........oeeeiiieeeiee e et e e e e e e e e e e e e e e e e eeeeees 2-37

2.2 Project Components and TeChNOIOQY..........eeiuiiiiiiiiiiie e 2-39

2.2.1  FOUNAALIONS .....eeiiiiiiieie ettt et ettt e e e be e e e e abbe e e e snaeeaeaans 2-39

2.2.2  EXPOIt CaAbBIES ....ovtiiiiiee ettt 2-40

2.3 Summary of Siting and Technology Options Carried Forward in the PDE ............. 2-42

2.4 REFEIENCES ...ttt et e e s e abe e e e neees 2-42

3.0 PROJECT DESCRIPTION ..ttt e ettt e e e e e eneees 3-1
3.1 Regional Array for FIXed StrUCLUIES.........uuiiiiee e e e e e 3-1

3.2 Lease Area DeVEIOPMENL ........uuiiiiee e e e e e e e e e e e st ra e e e e e e e e nnnes 3-3

3.3 Project INfrastructure OVEIVIEW ..........ccuuiiiiiie e r e e e e e e e e e e e e nanes 3-3




Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

3.3.1  Offshore INfrasStrUCLUIe........cooo it 3-3

3.3.2  ONShore INfraStrUCLUIE.......ccoo i 3-30

3.4 Construction and Installation ACHVILIES ..........ceiiiiiiiieiiiiie e 3-33
3.4.1 Ports and EQUIPMENT........c.uuiiiiiiee e e e e e e e e e 3-33

3.4.2 Construction and Installation: Offshore Infrastructure..............cccceeviiieeene 3-39

3.4.3 Construction and Installation: Onshore Infrastructure...........c..cccceeviieeeene 3-52

3.5 Operations and Maintenance ACHVILIES ..........ooiiiiiiii i 3-58
3.5.1  OffShOre O&M...ccoiiiiiiiiiiiie et saee e 3-58

3.5.2  ONSNOIE O&M...ccoiiiiiiii ittt st e e e aene e 3-59

3.5.3 Offshore Marking and Lighting .........cc.uuveeiieeiiiiiiieee e 3-60

3.6 WaStE MaNAGEIMENT......eiiiiiiiiiiiiiiieeeieee ettt eeeeeeeeeeeeseeseeeeeeeseessesesssessesenssnnnes 3-66
3.7 DecommisSIONING ACHVITIES ......uviiiiieee e e e e e e e e e e e srreeeeeeeee s 3-67
3.8 RETEIEINCES ... .ot e s e e e e e annees 3-69
4.0 PHYSICAL RESOURCES ... .ot ettt e et a et e e e aaa e aeees 4-1
4.1 Physical and Oceanographic CONAItiONS..........cocccviiiiiieee e 4-1
4.1.1 Physical Oceanography and Meteorology ..........ccccccuvrieereeeriiiiiiiieneeeeeeeeneens 4-1

4.1.2 Geological CONAILIONS......cccoiceerieiriee e e eeceie e e e e e e s e e e e e e e ssanrreeereeeeeennnes 4-45

4.1.3 Natural and Anthropogenic Hazards..........cccceeeeeeiciiiiiiieee e e e 4-76

414 REFEIENCES oot 4-82

4.2 WALl QUAIILY ....eeeiiiieee ettt e et e s st e e e s ntae e e e snnbeeeeeneees 4-87
421 Affected ENVIFIONMENT ... e e e 4-91

4.2.2 Impacts Analysis for Construction, Operations, and Decommissioning ...4-118

4.2.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 4-127

424 REFEIEINCES ..ot 4-129

4.3 ] T 117 4-134
4.3.1 Affected ENVIFIONMENT ...t e e 4-144

4.3.2 Impact Analysis for Construction, Operations, and Decommissioning......4-149

4.3.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 4-177

4.3.4  REFEIEINCES ..ot 4-179

4.4 AACOUSTICS ..ttt ettt e ettt e e e ettt e e e abe e e e s aabb e e e s anbeeeeeannneeaeanns 4-182
4.4.1 In-Air ACOUSHC ENVIFONMENT .......eiiiiiiiiiiie e 4-182

4.4.2 Underwater Acoustic ENVIrONMENt...........ccceeiiiiiiiiiiiiieeee e, 4-219

5.0 BIOLOGICAL RESOURCES AND HABITATS....ootii ettt 5-1
5.1 Terrestrial Vegetation and Wildlife ............ooi e 5-1
5.1.1 Affected ENVIFONMENT .........ooiiiiiiiiiiiiie ettt 5-6

5.1.2 Impacts Analysis for Construction, Operations, and Decommissioning .....5-22

5.1.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 5-27

514 REfErENCES ..o 5-29

5.2 Wetlands and Waterbodies............coooiiiiiiiiiiiie e 5-31
5.2.1 State of New YOrk RegUIALIONS .........ccoiiiiiiiiiiiie e 5-31

5.2.2 State of Connecticut Regulations..........ccccceeiiiiiiiieiie e, 5-32

5.2.3 Affected ENVIFONMENT ........cooiiiiiiiiii e 5-38

5.2.4 Impacts Analysis for Construction, Operations, and Decommissioning .....5-50

5.2.5 Summary of Avoidance, Minimization, and Mitigation Measures ............... 5-57

5.2.6  RETEIENCES ...ttt 5-59

5.3 AVIBN SPECIES ...uetviiiiiie e e i ittt e e e e e e e e e e e e e s st rereeeeeesassasbreeeeeaeeesasssereeeeaeeessannnes 5-61




Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

7.0

5.3.1 Affected ENVIFONMENT ........cooiiiiiiiiiiii e 5-67
5.3.2 Impacts Analysis for Construction, Operations, and Decommissioning .....5-88
5.3.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 5-98
5.3.14  RETEIENCES ...t 5-99
5.4 o Fo ST 1= o[ 5-105
5.4.1 Affected ENVIFONMENT........cooiiiiiiiiiie e 5-105
5.4.2 Impacts Analysis for Construction, Operations, and Decommissioning ...5-117
5.4.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 5-122
5.4.4  REEIENCES ...ttt 5-123
5.5 Benthic Resources and Finfish, Invertebrates, and Essential Fish Habitat .......... 5-128
5.5.1 Affected ENVIFONMENT........cooiiiiiiiiiie e 5-133
5.5.2 Impacts Analysis for Construction, Operations, and Decommissioning ...5-281
5.5.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 5-310
5.5.4  REEIENCES ...ttt et 5-311
5.6 Marine MaMMAS........cooiiiuiiiiiiiiiee ettt e et e e s st e e e eabeeesesnneeeeeanns 5-336
5.6.1 Affected ENVIFONMENT........cooiiiiiiiiiiiiie e 5-344
5.6.2 Impacts Analysis for Construction, Operations, and Decommissioning ...5-397
5.6.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 5-419
5.6.4  RETEIENCES .. ..ttt anne s 5-422
5.7 SEA TUIIES ..ttt et e st e e e et e e e e enbbe e e e snbeeeeeanneeee s 5-445
5.7.1 Affected ENVIFONMENT .......cuuiiiiiiiie et e e 5-450
5.7.2 Impacts Analysis for Construction, Operations, and Decommissioning ...5-469
5.7.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 5-486
B5.7.4  REEIENCES ...ttt 5-487
CULTURAL RESOURCES ... ittt e et e e e e e eeneae s 6-1
6.1 Marine ArchaeologiCal RESOUICES .........cccuuiiiiiiiiee e eiiie et e e 6-2
6.1.1 Affected ENVIFONMENT .........uuiiiiiiiei et 6-7
6.1.2 Impacts Analysis for Construction, Operations, and Decommissioning ....... 6-9
6.1.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 6-11
B.1.4  RETEIENCES ...ttt e aaae e 6-13
6.2 Terrestrial ArchaeologiCal RESOUICES........c.coiiiiiiiiiiie e e e e 6-14
6.2.1 Affected ENVIFONMENT ........uuiiiiiii e 6-20
6.2.2 Impacts Analysis for Construction, Operations, and Decommissioning .....6-25
6.2.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 6-28
6.2.4 REfEIrENCES ..ccoooeeeeeeeeee 6-29
6.3 Above-Ground HiStoric PropertieS ........cccuuuviiiieee et ee e 6-31
6.3.1 Affected ENVIFONMENT ........cooiiiiiiiiiii e 6-38
6.3.2 Impacts Analysis for Construction, Operations, and Decommissioning .....6-50
6.3.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 6-60
6.3.4 REfEIrEeNCES ...ccooeieeeeeee 6-62
VISUAL RESOURGCES ... .ttt 7-1
7.1.1 Affected ENVIFONMENT ........coiiiiiiiiiie et 7-13
7.1.2 Impacts Analysis for Construction, Operations, and Decommissioning .....7-34
7.1.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 7-63
7. 1.4 RETEIENCES ....ceiiiii ittt e s e e s e e 7-65




Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

8.0

HUMAN RESOURCES AND THE BUILT ENVIRONMENT ..o 8-1
8.1 Population, Economy, Employment, and Housing and Property Values................... 8-1
8.1.1 Affected ENVIFONMENT .........ciiiiiiiiiiiiiie e 8-2
8.1.2 Impacts Analysis for Construction, Operations, and Decommissioning .....8-12
8.1.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 8-19
8.1.4  REFEIEBNCES ...ttt e e e aae e 8-20
8.2 [Ie= oo WU LTI 1o o (7o) o 11 o o TR OUPRR 8-22
8.2.1 Affected ENVIFONMENT ........coiiiiiiiiiiiie e 8-22
8.2.2 Impacts Analysis for Construction, Operations, and Decommissioning .....8-29
8.2.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 8-31
8.2.4  RETEIBNCES ...ttt e e e 8-32
8.3 Recreation and TOUFISIM........oiiiiiii ettt et s e e e e e e s e e e e nneees 8-34
8.3.1 Affected ENVIFONMENT ........cooiiiiiiiiiiiee e 8-34
8.3.2 Impacts Analysis for Construction, Operations, and Decommissioning .....8-44
8.3.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 8-53
8.3.4  RETEIENCES ...ttt 8-54
8.4 ENVIrONmMeENtal JUSTICE ........oiiiiiiiie ettt 8-57
8.4.1 Affected ENVIFONMENT ........coiiiiiiiiiiiie e 8-58
8.4.2 Impacts Analysis for Construction, Operations, and Decommissioning .....8-75
8.4.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 8-82
8.4.4 REFEIEINCES ...t 8-84
8.5 Land Transportation and TraffiC..........ccooiiiriii e 8-86
8.5.1 Affected ENVIFONMENT ........cooiiiiiiiiiiie e 8-86
8.5.2 Impacts Analysis for Construction, Operations, and Decommissioning .....8-91
8.5.3 Summary of Avoidance, Minimization, and Mitigation Measures ............... 8-94
8.5.4 REFEIEINCES ...t 8-95
8.6 F N 11 T0] o T TSSO 8-96
8.6.1 Affected ENVIFONMENT ........cooiiiiiii e 8-99
8.6.2 Impacts Analysis for Construction, Operations, and Decommissioning ...8-104
8.6.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 8-111
8.6.4  RETEIBNCES .. ..t 8-112
8.7 Marine Transportation and Navigation.............cccoveiiiiieiiieene e 8-113
8.7.1 Affected ENVIFONMENT ......ccuuiiiiiiie et e 8-117
8.7.2 Impacts Analysis for Construction Operations and Decommissioning .....8-148
8.7.3 Summary of Avoidance, Minimization, and Mitigation, Measures ............ 8-160
8.7.4  RETEIENCES ...t 8-162
8.8 Commercial and Recreational FiShiNg.........c.cooiiiiiiiiii e 8-167
8.8.1  DAl@ SOUIMCES ......uutiiiiieeeeiiiitiiiie et e e e e e et r e e e e e e e s e e e e e e e e s s snnrrneeeeaeeeaannes 8-172
8.8.2 Baseline Characterization ..........ccccccueveeiiiiie e 8-186
8.8.3 Impacts Analysis for Construction, Operations, and Decommissioning ...8-228
8.8.4 Summary of Avoidance, Minimization, and Mitigation Measures ............. 8-240
8.8.5  REFEIENCES ...t 8-244
8.9 Department of Defense and OCS National Security Maritime Uses...........c......... 8-255
8.9.1 Affected ENVIFONMENT ........cooiiiiiiiiiiiii e 8-257
8.9.2 Impacts Analysis for Construction, Operations, and Decommissioning ...8-260
8.9.3 Summary of Avoidance, Minimization, and Mitigation Measures. ............. 8-265
8.9.4  RETEIENCES ...t 8-266




Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

8.10

8.11

8.12

Marine Energy and INfrasStruCture ...........occeeii i 8-268
8.10.1 OffSNOIE ENEIQY ..coeeeeieiiiiiie ettt ettt e e sneeee s 8-270
8.10.2 Sand Borrow Areas and Dredge Disposal SiteS ........cccccevvvcvvviieeeeeeeiinnnns 8-274
8.10.3 Cables and PIpeliNeS........ccuuuiiiiiieiieiiiieieee e e e e e e 8-280
8.10.4 Scientific Research and SUIVEYS...........uuevviiiiiiicciie e 8-293
8.10.5 REFEIBNCES .....eiiiieiiiiei et 8-299
Other Coastal and Maring USES ........ocuieiiiiiiiiiiiiiee e 8-302
8.11.1 Affected ENVIFONMENT ........cooiiiiiiiiiiiiie e 8-304
8.11.2 Impacts Analysis for Construction, Operations, and Decommissioning ...8-310
8.11.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 8-316
8.11.4 RETEIENCES .. .ceeiiie ettt et e e st r e e e e anneee s 8-317
Public Health and Safety............eeeiviiiiiie e 8-320
8.12.1 Affected ENVIFONMENT ........cooiiiiiiiiiiiiie e 8-320
8.12.2 Impacts Analysis for Construction, Operations, and Decommissioning ...8-325
8.12.3 Summary of Avoidance, Minimization, and Mitigation Measures ............. 8-334
8.12.4 REFEIBNCES ... eeeiiie ettt e et e e et e e e s 8-336




Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

List of Figures

Figure ES-1.
Figure ES-2.
Figure 1.2-1.
Figure 1.2-2.

Figure 1.2-3.
Figure 1.2-4.
Figure 1.2-5.
Figure 1.2-6.
Figure 1.2-7.
Figure 1.2-8.
Figure 2.1-1.
Figure 2.1-2.
Figure 2.1-3.
Figure 2.1-4.
Figure 2.1-5.
Figure 2.1-6.
Figure 2.1-7.
Figure 2.1-8.
Figure 2.1-9.

Figure 2.1-10.

Figure 2.1-11.
Figure 2.1-12.
Figure 2.1-13.
Figure 2.1-14.
Figure 2.1-15.
Figure 2.1-16.
Figure 2.1-17.
Figure 2.1-18.
Figure 2.1-19.

Figure 3.1-1.
Figure 3.3-1.
Figure 3.3-2.
Figure 3.3-3.
Figure 3.3-4.
Figure 3.3-5.
Figure 3.3-6.
Figure 3.3-7.
Figure 3.3-8.
Figure 3.3-9.

Figure 3.3-10.

Figure 3.4-1.

Project Overview (Lease Area and Submarine Export Cable Routes) ................... 1-3
Project Overview (Onshore Substation Facilities and POIS) .......cccccceevvicciiineeeeenn. 1-4
Project Overview (Lease Area and Submarine Export Cable Routes) ................. 1-10
Project Overview (Lease Area and Submarine Export Cable Routes) with
BatNYMELIY ...t nre e e eaa 1-11
BOEM Initial Planning Areas for Massachusetts Wind Energy Area Leases........ 1-14
Beacon Wind Lease Area During BOEM Planning Phase (June 2014)................ 1-15
December 2018 Massachusetts Wind Energy Auction Lease Areas.................... 1-16
Current 2022 Status of Massachusetts/Rhode Island Wind Energy Areas........... 1-17
Overview of ProjecCt MIlESTONES ..........ccviiiiiiiiiiiiiiieeee e e e e e e e 1-18
BW1 and BW2 Anticipated Construction Schedule............cccccvvieeieeeiiiiccciieeeeee, 1-26
BW1 and BW2 POI EVAIUALION ......cuveeiiiiiiie et 2-4
Astoria Power Complex in Queens, NeW YOrK.........cccceviieenriiiieee e 2-5
Waterford Power Complex in Waterford, Connecticut............ccccoeeeeeeeiiiiciiiieeeeeennn, 2-6
Preferred Cable Routing OPLioNS.........ccuvviiiiiee e ee e 2-11
Cable Routing Options Through New York Harbor ..........cccccceveeiiiiciiieeien e 2-12
Alternative BW1 and BW2 Routes to the Lease Area.........ccccoveeeeiniiieeeiniieeeenne 2-14
Alternative Entrances to Long Island Sound ............ccccceeeeviviiiiiieeee e 2-16
BW1 and BW2 Submarine Export Cable Route Alternatives...........ccccceeviveeeens 2-19
BW2 Submarine Export Cable Trenchless Landfall Options, Waterford,

(O] o] =T ox 1o U | R 2-21
Multibeam Echosounder and Sub-bottom Profiler Reconnaissance Survey

from East River into Long Island Sound............cccuvevvie e 2-23
High Resolution Geophysical Survey in the Area of Execution Rocks ................. 2-24
High Resolution Geophysical Survey in Block Island Sound .............cccccvvieeeen.n. 2-25
BW1 Submarine Export Cable Route VariantsS..........ccccceveuieeeiiiiieee e 2-26
BW1 and BW2 Submarine Export Cable Landfalls, Queens, New York............... 2-31
Astoria Power Complex Landing SiteS OVEIVIEW ...........coccueeeeeiiieeeeiiiiieeenieeee s 2-33
Landing AlIgNMeNt t0 NYPA Site.....ccooiiiiiiiiie e e e en e e 2-34
Landing Alignment t0 AGRE Site.........cccuviiiiiie i 2-35
Recommended Onshore TransmisSSion ROULES............oiiiiiiieiiiiiieeeieee e 2-36
Landing Corridor to Waterford Site and Onshore Components.............cccccvveeee.... 2-38
1x1 nm Layout of Fixed Structures in OCS-A 0520 .........ccocveiiiiiiiiieiie e 3-2
Representative Overview of the Project Offshore and Onshore Infrastructure....... 3-5
Maximum Wind Turbing DIMEeNSIONS ..........uvieiiiiiie e e e 3-8
Representative Offshore Substation Facility Concept..........ccccvveeeeeeeiiiiciiiieeeeenn. 3-12
Wind Turbine FOUuNdation TYPES.......cocccueiiiiiiee ettt e e e e e sraaareeae e 3-15
Representative Offshore Substation Facility Foundation Types ..........cccccvvveeee... 3-18
Representative Cross-Section of a Bundled Submarine Export Cable................. 3-20
Representative Cross-Section of an Unbundled Submarine Export Cable........... 3-21
Representative Interarray Cable...........ccuvviiiiiiiiiii 3-25
Example of Cable Protection: Rock Dumping, For Use In Areas Where Burial
Depths Cannot Be AChIEVEd.........cocoiiiiiiiiieiee e 3-29
Representative Cross-Section of Onshore Interconnection Cable........................ 3-32
Proposed Bundled Cable Burial Methodology..........ccccceeeeiiiiiiieeeeee i 3-46

Vi



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 3.4-2.
Figure 3.4-3.
Figure 3.4-4.
Figure 3.4-5.
Figure 3.4-6.
Figure 3.5-1.
Figure 3.5-2.

Figure 3.5-3.
Figure 3.5-4.
Figure 4.1-1.
Figure 4.1-2.
Figure 4.1-3.

Figure 4.1-4.
Figure 4.1-5.
Figure 4.1-6.
Figure 4.1-7.
Figure 4.1-8.
Figure 4.1-9.

Figure 4.1-10.
Figure 4.1-11.

Figure 4.1-12.
Figure 4.1-13.

Figure 4.1-14.
Figure 4.1-15.
Figure 4.1-16.
Figure 4.1-17.
Figure 4.1-18.
Figure 4.1-19.
Figure 4.1-20.
Figure 4.1-21.

Figure 4.1-22.
Figure 4.1-23.

Figure 4.1-24.
Figure 4.1-25.
Figure 4.1-26.
Figure 4.1-27.
Figure 4.1-28.
Figure 4.1-29.
Figure 4.1-30.

Proposed Unbundled Cable Burial Methodology .........cccocceeieiiiiiiiiiiiiicieeeee 3-46
Examples of Cable Installation Methods ... 3-48
Representative Option for Locally Dredged Asset Crossing Methodology ........... 3-50
Typical Cable CrosSing DESION.......ccc.uuiiiiiieeiiiiiieiee e e e e re e e e e e e e 3-51
Typical Onshore HDD Landfall .............ooeviieiiiiiiiiiiee e 3-56
Navigational Lighting Requirements for Wind Turbines on Indicative Layout....... 3-62
Navigational Lighting Requirements for Wind Turbines with Adjacent Lease

AFEA BUIIA-OUL......o it e e s e e eabb e e e e eaes 3-63
Paint Color and Marking Requirements for Wind Turbines...........cccoccoeeeiiiieeennns 3-64
Wind Turbine and Offshore Substation Facility Alphanumeric Marking................ 3-65
Physical Oceanography and Meteorology Study Area..........cccccvveeeeeeeeiniciieeeneeeenn 4-3
Beacon Wind Project Area: Mean Wind Speed..........cccccceeveiiiiiiieeiiee e 4-6
Beacon Wind Project Area: NOAA National Data Center Buoy and Mayflower

WiNd BUOY LOCALIONS ......evveieiiiiiie ettt sttt e e e e s e e e st e e e eneees 4-7
Average Wind Speed and Average Gust SPeed........cccovvveeeeriiiieee e 4-9
WiNd ROSES @t BUOYS........eeiiiiiiiiiie ittt ettt st e e et e e s snreeeeenns 4-10
WiNd ROSES At BUOYS........cuviiiiiieeeiiiiiiiiieeee e e e sesttee e e e e e e s e st eeeeeeeessnnsnaaneneeeeesnnnnes 4-11
Average Significant Wave Height at BUOYS .........cccuuiiiiire i 4-16
Beacon Wind Project Area: Significant Wave Height Annual Mean...................... 4-17
Buoy 44097 Rose Detailing Significant Wave Height and Direction ..................... 4-19
Mid-Atlantic Bight Dominant CirCUlatioNns .........c.c.coeiviiireeiiiiiee e 4-21
Predominant Current Direction, Consistency, and Mean Rate During the

Winter Season in the StUAY AFa........ccoeiiuiiie et e e 4-22
Predominant Current Direction, Consistency, and Mean Rate During the

Summer Season at the StUAY Ar€a ..........cooiviiiiiiiie e 4-23
Central Long Island Sound (Buoy 44039) Buoy Depth-Averaged Current

01 PPN 4-24
MD-S Buoy Depth-Averaged Current ROSE..........ccoviiiiiiiiiiiieiiiiie e 4-25
Mayflower Wind Buoy Depth-Averaged Current ROSe .........ccccveeeeeeeeiiicciiiieeeeennn. 4-26
Beacon Wind: Queens, New York Flood Hazard Areas (BW1 and BW2) ............ 4-29
Beacon Wind: Waterford, Connecticut Flood Hazard Areas (BW2)...................... 4-30
Beacon Wind Project Area: Historical Hurricane Tracks.........cccccceeeiviiciiiieeneeennn. 4-31
Beacon Wind Project Area: Tropical Cyclone Wind EXPOSUIe...........ccccvvvveeeennnn. 4-32
Monthly Mean Sea Temperature (°C) Near Lease Area (NOAA 2013) ................ 4-33
NEFSC Bottom Trawl Survey Water Quality Sample Locations in the Vicinity

OF TN LASE ANBa8...cciieiiii ettt e e e st e e e et e e e s nnnaeee s 4-35
Average Sea Temperature (°F) at BUOYS .......cooiiiiiiiieiiiee e 4-38
NEFSC Bottom Trawl Survey Water Quality Sample Locations Along the

Submarine EXport Cable ROULES ..........cceviiiiiiiiiiiiice e 4-40
Average Air Temperature (°F) at BUOYS ......cooeeiiiiiiiiiiiiee e 4-42
Offshore Geologic ConditionNs StUAY AFEa...........cevvieeiieeiiieeiiee e 4-46
Onshore Geologic Conditions Study Area — Queens, New York ........ccccceveeeinnnns 4-47
Onshore Geologic Conditions Study Area — Waterford, Connecticut ................... 4-48
Bathymetry of the Offshore Portions of the Project Area .........ccccceeeeviiciiiienneenn. 4-52
Northeast Seabed FOMMIS.......c.uiii e 4-53
SUIfiCial SEAIMENES ......uiiii e s 4-54

vii



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 4.1-31.

Figure 4.1-32.
Figure 4.1-33.
Figure 4.1-34.

Figure 4.2-1.
Figure 4.2-2.
Figure 4.2-3.
Figure 4.2-4.
Figure 4.2-5.
Figure 4.2-6.
Figure 4.2-7.

Figure 4.2-8.
Figure 4.2-9.

Figure 4.2-10.
Figure 4.2-11.
Figure 4.2-12.

Figure 4.2-13.
Figure 4.2-14.

Figure 4.3-1.
Figure 4.3-2.
Figure 4.4-1.
Figure 4.4-2.

Figure 4.4-3.
Figure 4.4-4.

Figure 4.4-5.
Figure 4.4-6.
Figure 4.4-7.
Figure 4.4-8.

Figure 4.4-9.

Figure 4.4-10.

Figure 4.4-11.

Geologic Cross-Section of Lease Area Based on Beacon Wind Geotechnical

CamMPAIGN DALA .....eeiiieiiiie e 4-56
Bathymetry of Long ISIand SOUNd...........c.euveiiiiiiiiie e 4-61
Queens, New YOrk SOIlS ... 4-63
Waterford, Connecticut YOrk SOIlS........ccoouiiiiiiiiiieiiiiie e 4-67
Lease Area and Submarine Export Cable Water Quality Study Area................... 4-88
Water Quality Study Area — Queens, NeW YOrK........cccco v 4-89
Water Quality Study Area — Waterford, CONNECtiCUL ............eeeriiieiriiiiiie e 4-90
Mean Nitrate Concentrations 2000 t0 2014 .........coooiiiiiieiiiieee e 4-94
Mean Phosphate Concentrations 2000 t0 2014 .........oovvveeeiiiciiiiieeee e eeieeeeee e 4-95
Mean Chlorophyll a Concentrations 2007 t0 2016 ..........ccovvvccvieeeeeeeeeeiiciiineeeeeenn 4-96
Geographic Features Along the Submarine Export Cable Routes in Long

ISIANA SOUND ...t e e e e s e e e e e eanreeeeeaes 4-99

2010 NCCA sampling Stations in Long Island Sound and Block Island Sound. 4-101
Bottom Dissolved Oxygen Concentrations from 1984 to 2020 at Sampling

Location E14 (40.8008, -73.8645) .......ceeeiureriiereiiieeiieesieeesieeeseeesieeessneesnsneeans 4-104
Bottom Dissolved Oxygen Concentrations From 1914 to 2020 at Sampling

Location E6 (40.7855, -73.8608) .......cccuerereeeriiieiiieenieesieeesieeeneeeeseeeesneeeenneeeens 4-104
Long-Term Time Series of Secchi Depth from 1986 to 2020 at Sampling

Location E14 (40.8008, -73.8645) ......cccuiuiiieiiiiiieeiiieee s sieee e sieee e siee e e snaeee e 4-108
Long-Term Time Series of Secchi Depth from 1986 to 2020 at Sampling

Location E6 (40.7855, -73.8608) .......ccoceiiuuriiiiiee e et e 4-108
NYS Classified Waterbodies along the Submarine Export Cable Routes .......... 4-115
Connecticut State Classified Waterbodies in the Vicinity of the Submarine

EXPOrt Cable ROULE.....ceiiieii ittt e e e e e e e e e e e e e e nnneeeees 4-116
Air QUAIILY STUAY ANBa......ccii ittt e e e e e s e s e e e e e e e e s nnreanees 4-143
BW1 and BW2 Anticipated Construction Schedule.............ccoccoeviiiiiieiniinnens 4-155
Onshore Study Area and Baseline Noise Monitoring Locations — Queens,

NEW YOTK .o e e e e e e e e e e e e e e e e e e e e nnarneeeas 4-186
Onshore Study Area and Baseline Noise Monitoring Locations — Waterford,

(7] 0] o =Tox [ U | APPSR 4-187
OffShOre StUAY AN ......eviiiiiiee et e e e e e e e ee e e e e e ennnes 4-188
Noise Monitoring Results for the Queens, New York Onshore Substation

Facilities Site NM-1, August 25-27, 2021 ......cccueeveiiiiieeeiieee e eeiiie e seee e seeee e 4-193
Noise Monitoring Results for the Queens, New York Onshore Substation

Facilities Site NM-2, September 27-28, 2022.........cccccveeiiieeeiiiiieeescieeeesieee e 4-194
Noise Monitoring Results for the Queens, New York Onshore Substation

Facilities Site NM-3, September 27-29, 2022..........cccvveeeieeeiiicciiieiee e 4-195
Noise Monitoring Results for the Waterford, Connecticut Onshore Substation

Facility Site WFD NM-1, March 30-April 3, 2022..........ceeeveeeeiiiciieeeee e 4-196
Noise Monitoring Results for the Waterford , Connecticut Onshore Substation
Facility Site WFD NM-2, March 30-April 4, 2022..........veeiiiiiciiieeeeeee e 4-197
Noise Monitoring Results for the Waterford, Connecticut Onshore Substation

Facility Site WFD NM-3, March 30-April 4, 2022........c..eevveeeiiiiiiieeeee e 4-198
Noise Monitoring Results for the Waterford, Connecticut Onshore Substation

Facility Site WFD NM-4, March 30-April 4, 2022..........eevveeeiiiiiiieeeee e 4-199

Predicted Noise Contours for the AGRE West Onshore Substation Facility ...... 4-211

viii



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 4.4-12.
Figure 4.4-13.

Figure 4.4-14.

Figure 4.4-15.
Figure 4.4-16.

Figure 4.4-17.

Figure 5.1-1.
Figure 5.1-2.
Figure 5.1-3.
Figure 5.1-4.
Figure 5.1-5.

Figure 5.1-6.

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

Figure 5.3-1.
Figure 5.3-2.
Figure 5.3-3.
Figure 5.3-4.
Figure 5.3-5.
Figure 5.4-1.
Figure 5.4-2.
Figure 5.4-3.
Figure 5.4-4.

Figure 5.4-5.

Figure 5.5-1.
Figure 5.5-2.
Figure 5.5-3.

Figure 5.5-4.
Figure 5.5-5.
Figure 5.5-6.

Predicted Noise Contours for the NYPA Onshore Substation Facility ................ 4-212
Predicted Noise Contours for Both AGRE West and AGRE East Onshore
SUDSEAtIoON FACIIITIES .......eeiiiiiiie e 4-213
Predicted Noise Contours for Both NYPA and AGRE East Onshore

SUDSEAtIoON FACIIITIES .......eeiiiiiiie e 4-214
Predicted Noise Contours for the Waterford Onshore Substation Facility .......... 4-215
Auditory Weighting Functions for Cetaceans (LF, MF, and HF Species) and
Pinnipeds in Water (PW) from NOAA Fisheries (2018a).........cccccceviiieeeriiieneenne 4-221
Underwater ACOUSHIC STUAY AMBa........uueiiiiiiieeiiiiiee e 4-224
Terrestrial Vegetation and Wildlife Study Area - Queens, New YOrK........ccccccceuees 5-4
Terrestrial Vegetation and Wildlife Study Area - Waterford, Connecticut................ 5-5
Regional Land Cover Mapping — Queens, NEW YOrK........cccooccvvveeereeeeisiciiieneeeeeeenn 5-7
Regional Land Cover Mapping — Waterford, Connecticut............ccccccevvvicvviinennnenn. 5-8
Land Use Cover of the Onshore Portions of the Queens, New York Project

N (T SRS 5-11
Land Use Cover of the Onshore Portions of the Waterford, Connecticut

L (01Tt AN £ T S 5-12
NYSDEC Rare Plants and Rare Animals in the Study Area .......cccccceovvecvvveeennennn. 5-19
NDDB Polygons within the StUdY AF€a.........cueeeeiieiiiiiiiiee e ciieeeee e e e s sreeeeee e 5-20
Wetlands and Waterbodies Study Area - Queens, New YOrK........ccccccveeviieeenne 5-35
Wetlands and Waterbodies Study Area - Waterford, Connecticut........................ 5-36
FEMA Floodplain Mapping Study Area — Queens, New YOrK.........cccccccevvviieeennns 5-42
FEMA Floodplain Mapping Study Area — Waterford, Connecticut ........................ 5-43
Wetland Resource Areas in the Queens, New York Study Area ........ccccccveeeeeennees 5-44
Wetland Resource Areas in the Waterford, Connecticut Study Area.................... 5-45
Delineated Wetland Resource Areas in the Waterford, Connecticut Project

N =T RSP 5-46
Avian Species Offshore Study Area Within Beacon Wind OCS-A 0520............... 5-64
Avian Species Onshore Study Area - Queens, NeW YOrK.........ccccevviiiereiiiieneenne 5-65
Avian Species Onshore Study Area - Waterford, Connecticut...........cccccceeeveeeenne 5-66
MDAT Abundance Model for All Birds Nearshore/Offshore ...........ccccoeeeiniieenenns 5-73
Avian Presence Data in the Vicinity of the Onshore Study Areas...........ccccceee..... 5-79
Bat Species Offshore Study Ar€a..........cccuuvvieeeeeee i 5-106
Bat Species Onshore Study Area — Queens, NeW YOrK ........ccccccvevvcvereeiiinneennns 5-107
Bat Species Onshore Study Area — Waterford, Connecticut............ccccceeveveeeenne 5-108
Beacon Wind Offshore Bat Survey Results - Percent of Detections in Lease

ATEA DY SPECIES ...t e e 5-112
Beacon Wind Offshore Bat Survey Results - Locations of Bat Species

DeteCtioNS IN LEASE AFBA......ciuuiiieiiiiiee ettt ettt e st e e e naeeeeeaes 5-113
Benthic and Pelagic Habitats and Resources Study Area..........cccccceeeeeveicinvnenenn. 5-130
Long Island Sound Sediment TYPES......ccocuieiiiiaiiieiiiee ettt 5-137
Rhode Island Special Area Management Plan, Glacial Geology Cold-water

Corals and HardbOtOM ..........cooiiiiiiieiiiiee e 5-138
Area Surveyed for Cold-Water Coral in Long Island Sound............cc..cccooenvnneen. 5-139
Hard Ground and Cold-water Coral Eastern Long Island Sound........................ 5-140
Hard and Complex Ecologically Significant Areas in Long Island Sound ........... 5-141




Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 5.5-7.
Figure 5.5-8.

Figure 5.5-9.

Figure 5.5-10.
Figure 5.5-11.
Figure 5.5-12.
Figure 5.5-13.

Figure 5.5-14.
Figure 5.5-15.

Figure 5.5-16.
Figure 5.5-17.

Figure 5.5-18.
Figure 5.5-19.
Figure 5.5-20.
Figure 5.5-21.
Figure 5.5-22.
Figure 5.5-23.
Figure 5.5-24.
Figure 5.5-25.
Figure 5.5-26.
Figure 5.5-27.
Figure 5.5-28.
Figure 5.5-29.
Figure 5.5-30.
Figure 5.5-31.

Figure 5.5-32.

Long Island Sound Mapping and Research Collaborative (LISMaRC)

MaPPING EFfOIT...cooiee et e 5-142
Spatial Distribution of Infaunal Metrics across the Stratford Shoal Pilot Study

Y (=T PSPPI 5-144
Mean Total Abundance, Species Richness, Shannon Diversity and Fisher’s
Diversity in Sediment Classes Found in the Acoustic Patches.............cccuuveee. 5-145
Artificial Reefs In Long Island SouNnd.............occoiiiiiiiiiiiee e 5-147
Foundation SPI/PV and Benthic Grab Sample Locations ...........ccccceeeeiriieeeens 5-156
Interarray Cable SPI/PV Sample LOCAtiONS...........oocueeeiiiiiiiiiiiiee i 5-157
CMECS Biotic Category Representative Plan View Bottom Images From

Lease Area BenthiC REPOIT..........uuiiieiiiiiiiiieee e 5-158
CMECS Geoform Classification in the Lease Area.........ccccocueeeeiiiieeeiniieee e, 5-159
Overview of NMFS Modified CMECS Classifications for the Substrate

Component of stations in the Lease Area .......cccocceeveviieee e 5-160
Plan View Images from Stations WTG-018 (A) and WTG-139 (B). ....ccccovvveennee 5-161
Sediment Total Organic Carbon (TOC) Concentrations Along the Submarine

Export Cable Corridors plotted West t0 EaSt..........cccvvveeeeeeeiiiciiiiiieee e 5-164
Submarine Export Cable Corridors Station Locations Segment 1 East River —
Astoria Power Complex (Queens, New York) to Throgs NecK.......ccccceeevvenvnnnenn. 5-172
Submarine Export Cable Corridors Station Locations Segment 2 Long Island

Sound — Throgs Neck t0 Eatons NECK.........cueeiiiiiiiie e 5-173
Submarine Export Cable Corridors Station Locations Segment 3 Long Island

Sound — Eatons Neck to Central Long Island Sound...........cccccooviieeiiiiieneeeee, 5-174
Submarine Export Cable Corridors Station Locations Segment 4 Long Island

Sound — Central Long Island Sound to The Race..........ccccccveveeeeiiiiviiiieee e 5-175
Submarine Export Cable Corridors Station Locations Segment 5 Long Island

Sound - Eastern Long Island Sound to Millstone (Waterford)............cccceeeenneee. 5-176
Submarine Export Cable Corridors Station Locations Segment 6 Block Island

Sound - the Race to the New York State Waters Boundary..........cccccceeveeeennneee. 5-177
Submarine Export Cable Corridors Station Locations Segment 7 Block Island

Sound - New York State Waters Boundary to Block Island Sound..................... 5-178
Submarine Export Cable Corridors Station Locations Segment 8 Offshore
Submarine Export Cable Corridor -Block Island Sound to Lease Area. ............. 5-179
Overview of CMECS Classifications (Geoform) in Segment 1 of the

Submarine EXport Cable COrridor..........cuiiiiiiiiie et 5-191
Overview of NMFS Modified CMECS Classifications (Substrate) in Segment

1 of the Submarine Export Cable COrridor .........ccocveeiiiieiiiiiiee e 5-192
Overview of CMECS Classifications (Biotic) in Segment 1 of the Submarine

(S q o o] A OF= 1] [T @] 1 ¢ To (o] PSSR 5-193
Overview of CMECS Classifications (Geoform) in Segment 2 of the

Submarine EXport Cable COrridor..........cuiiiiiiiie e 5-194
Overview of NMFS Modified CMECS Classifications (Substrate) in Segment

2 of the Submarine Export Cable COorridor ..........cccceeiviiiiiiiiiiiee e 5-195
Overview of CMECS Classifications (Biotic) in Segment 2 of the Submarine

(S q o o] A OF= 1] [T @] 1 1T (o] SF SRR 5-196
Overview of CMECS Classifications (Geoform) in Segment 3 of the

Submarine EXport Cable COrTidOr........uuiieei e e e e e 5-197




Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 5.5-33.
Figure 5.5-34.
Figure 5.5-35.
Figure 5.5-36.
Figure 5.5-37.
Figure 5.5-38.
Figure 5.5-39.
Figure 5.5-40.
Figure 5.5-41.
Figure 5.5-42.
Figure 5.5-43.
Figure 5.5-44.
Figure 5.5-45.
Figure 5.5-46.
Figure 5.5-47.
Figure 5.5-48.
Figure 5.5-49.
Figure 5.5-50.
Figure 5.5-51.

Figure 5.5-52.
Figure 5.5-53.

Figure 5.5-54

Figure 5.5-55.

Figure 5.5-56.
Figure 5.5-57.

Figure 5.5-58.

Overview of NMFS Modified CMECS Classifications (Substrate) in Segment

3 of the Submarine Export Cable COrridor ..........ccueieiiiieeiiee e 5-198
Overview of CMECS Classifications(Biotic) in Segment 3 of the Submarine

(S5 q 0 o]§ A @F= 1] (3 @] ¢ T o] SRS 5-199
Overview of CMECS Classifications (Geoform) in Segment 4 of the

Submarine EXport Cable COrTidOr. ... ... iiiiiiieeeee e e e e seeeee e e e e e ennnes 5-200
Overview of NMFS Modified CMECS Classifications (Substrate) in Segment

4 of the Submarine Export Cable Corridor ... 5-201
Overview of CMECS Classifications (Biotic) in Segment 4 of the Submarine

(S5 q0T0] § A @F= 1] (3N @] ¢ T o] SRS 5-201
Overview of CMECS Classifications (Geoform) in Segment 5 of the

Submarine EXport Cable COridOr..... .. eeiiiiiieeeiee e e e e e s eee e e e e e e 5-203
Overview of NMFS Modified CMECS Classifications (Substrate) in Segment

5 of the Submarine Export Cable COrridor ..........ccvveiiiiiee e 5-204
Overview of CMECS Classifications (Biotic) in Segment 5 of the Submarine

EXPOrt Cable COrTiAOr .......ueiiiiiiie ettt et e e e s neeee e enes 5-205
Overview of CMECS Classifications (Geoform) in Segment 6 of the

Submarine EXport Cable COrTidOr.......uuuiueeiiiiiiieeeeee e e e e eseee e e e e e e e ennnes 5-206
Overview of NMFS Modified CMECS Classifications (Substrate) in Segment

6 of the Submarine Export Cable COrridor ..........ccoeveiiiiieeeiiiee e 5-207
Overview of CMECS Classifications (Biotic) in Segment 6 of the Submarine

EXPOrt Cable COrTIAOr .......eiiiiiiiee ettt e e e neeeeeenes 5-208
Overview of CMECS Classifications (Geoform) in Segment 7 of the

Submarine EXport Cable COridOr........uuiieeiiiiiiieeiee et e e e e e e e e e enanes 5-209
Overview of NMFS Modified CMECS Classifications (Substrate) in Segment

7 of the Submarine Export Cable COorridor .........cccceeeeivcciiiiiiee e 5-210
Overview of CMECS Classifications (Biotic) in Segment 7 of the Submarine

EXPOrt Cable COrTiAOr .......eiiiiiieie ettt e e e e neeeeeenes 5-211
Overview of CMECS Classifications (Geoform) in Segment 8 of the

Submarine EXport Cable COrtidor.........ueveiiiiiee e 5-212
Overview of NMFS Modified CMECS Classifications (Substrate) in Segment

8 of the Submarine Export Cable Corridor .........cccceeeiiiciiiiiiie e 5-213
Overview of CMECS Classifications (Biotic) in Segment 8 of the Submarine

EXPOIt Cable COITION .....coiuiiiiiiie ittt enee e 5-214
Potentially Vulnerable Species Observed in PV IMages.........cccccevvcveveviiieneenns 5-215
Bathymetric Contours in the StUdY Ar @ ........ccceovueiiiieeiiieeiiie e 5-217
Mapped Seagrass (Zostera marina) Habitat ...........ccccccoveeiiiiiine e 5-226
Hake from Lease Area (WTG 104) ......ccuuiiiiieee ettt anee e e e 228
Jonah crab from Lease Area (IAC-087)....c.ccoii i e e e 228
Location of NEFSC Spring Multispecies Bottom Trawl Survey Stations

Relative to Beacon WiNd StUdY AF€a...........coucueieiiiiiiiee i 5-230
Locations of NEFSC Seasonal Trawl Surveys in the Lease Area.............c......... 5-235

Number of Ocean Quahog per Sampling Station During NOAA Northeast

Fisheries Science Center Atlantic Surfclam and Ocean Quahog Survey 2018 ..5-237
Number of Atlantic Surfclam per Sampling Station During NOAA Northeast
Fisheries Science Center Atlantic Surfclam and Ocean Quahog Survey 2018..5-238

Xi



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 5.5-59.

Figure 5.5-60.
Figure 5.5-61.

Figure 5.5-62.

Figure 5.5-63.
Figure 5.5-64.

Figure 5.5-65.
Figure 5.5-66.
Figure 5.5-67.
Figure 5.5-68.

Figure 5.5-69.
Figure 5.5-70.

Figure 5.5-71.

Figure 5.5-72.
Figure 5.5-73.

Figure 5.5-74.
Figure 5.5-75.

Figure 5.5-76.
Figure 5.5-77.

Figure 5.5-78.

Figure 5.5-79.

Figure 5.6-1.
Figure 5.6-2.
Figure 5.6-3.
Figure 5.6-4.

Figure 5.6-5A.
Figure 5.6-5B.
Figure 5.6-5C.
Figure 5.6-5D.
Figure 5.6-5E.

Figure 5.6-6.

Atlantic Sea Scallop (Placopecten magellanicus) Designated EFH in the

Federal Waters of the ProjeCt Ar€a ........cccooeiiiiiiiiiiiiie e 5-239
Shellfish Species of Concern Records within and Near the MA WEA ................ 5-240
Ocean Quahog (Arctica islandica) Designated EFH in the Federal Waters of

L[ e (0] [=Tex Y = SRR 5-241
Atlantic Surfclam (Spisula solidissima) Designated EFH in the Federal

Waters Of the ProJECE AFBa........eiii ittt 5-242
Records Of Atlantic Cod (Gadus morhua) In The MAWEA........cccooioiiiiiiienenns 5-244
Atlantic Cod (Gadus morhua) Designated EFH in the Federal Waters of the

[ (0] [T o A T SRS 5-245
Records of Young-of-the-Year (YOY) and Larger Black Sea Bass

(Centropristis striata) iNthe MA WEA ... 5-246
Black Sea Bass (Centropristis striata) Designated EFH in the Federal Waters

OF thE PrOJECE AT ..ttt e e s 5-247
Representative Surficial Grab Image From Station Wtg-002 Displaying Sand

D o] | = T SRS UUPRPPRRR 5-250
Representative Surficial Grab Image From Station Wtg-154 Displaying A Sea

Star (ASITOPECIEN SP.) .uerriiiiiiee e e e e e r e e e e s e s e e e e e e e s srnarereeeeeeeenannes 5-250
Representative Image Displaying A Skate (Rajidae) ......c.ccccoeecvvvveeeeeeeieiccennnnn. 5-251
Representative Image Displaying Sea Stars (Asterias Sp.) With A Jonah

Crab (CanCer DOMQAIIS)........cuueieiiiiiie ettt e e e e 5-251
Locations Of Beam Trawls And Benthic Grabs In The Beacon Wind and

Other MA WEA ... .ottt ettt sttt e st e e snt e e e s e e sntee e snseeenneas 5-253
Beam Trawl Catches And Grab Sample Catch Within The MA WEA.................. 5-254
Atlantic Sea Scallop (Placopecten magellanicus) Designated EFH In New

York and ConNECiCUL PrOJECE ABa......cuiveeiiiiiiiiieiiee e et e e e e e e e e e e 5-264
Atlantic Surfclam (Spisula solidissima) Designated EFH In New York and
CONNECHCUL PrOJECE ATC@ ... ueiieeieiiee ettt e e e e e e e e e e e 5-265
Ocean Quahog (Arctica islandica) Designated EFH In New York and

CONNECHCUL PrOJECE ATC@ ... eeeiieieiiee ettt e e et e e e e 5-266

Shellfish Growing, Harvest, and Aquaculture Lease Areas in New York State .. 5-267
Atlantic Cod (Gadus morhua) Designated EFH In New York and Connecticut

[ 01T ot A £ T SR 5-268
Black Sea Bass (Centropristis striata) Designated EFH In New York and
CONNECHCUL PrOJECT ATCA ...civiiiieiei ettt 5-269
Certified and Uncertified Shellfish Areas in Project Area..........ccoceevieienieennnen. 5-293
Project and STUAY AFBa .........coiiuiiiiiii ettt 5-343
Seasonal Marine Mammal Sightings in the Study Area............ccooccciveeeeeeeeeenns 5-353
North Atlantic Right Whale Critical Habitat Foraging Area Unit 1 ....................... 5-358
North Atlantic Right Whale Seasonal Management Areas and Designated

Critical hADItAL ........oeeiiiiiee e 5-359
Seasonal Distribution of the North Atlantic Right Whale in the Study Area......... 5-360
Winter Distribution of the North Atlantic Right Whale in the Study Area............. 5-360
Spring Distribution of the North Atlantic Right Whale in the Study Area............. 5-360
Summer Distribution of the North Atlantic Right Whale in the Study Area.......... 5-360
Fall Distribution of the North Atlantic Right Whale in the Study Area ................. 5-360
Seasonal Distribution of the Fin Whale in the Study Area............cccccvvveveeeeiinns 5-367

Xii



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 5.6-7.
Figure 5.6-8.
Figure 5.6-9.

Figure 5.6-10.
Figure 5.6-11.
Figure 5.6-12.
Figure 5.6-13.
Figure 5.6-14.
Figure 5.6-15.

Figure 5.6-16.

Figure 5.6-17.
Figure 5.6-18.

Figure 5.6-19.

Figure 5.7-1.
Figure 5.7-2.

Figure 5.7-3.
Figure 5.7-4.

Figure 5.7-5.

Figure 5.7-6.
Figure 5.7-7.
Figure 5.7-8.
Figure 5.7-9.

Figure 6.1-1.
Figure 6.1-2.
Figure 6.2-1.
Figure 6.2-2.

Figure 6.3-1.
Figure 6.3-2.
Figure 6.3-3.
Figure 6.3-4.
Figure 6.3-5.

Seasonal Distribution of the Sei Whale in the Study Area ..........ccccceiviieennnee. 5-369
Seasonal Distribution of the Sperm Whale in the Study Area...........cccocceeeeneee. 5-372
Seasonal Distribution of the Minke Whale in the Study Area.........cccccccvveeeeinnnns 5-374
Seasonal Distribution of the Humpback Whale in the Study Area....................... 5-377
Seasonal Distribution of the Risso’s Dolphin in the Study Area...........cccccceone. 5-379
Annual Distribution of Pilot Whales in the Study Area..........cccccceeeeviiiciiieeeeneenn. 5-381
Seasonal Distribution of the Atlantic White-Sided Dolphin in the Study Area..... 5-383

Seasonal Distribution of the Common Dolphin in the Project and Study Area ... 5-385
Seasonal Distribution of The Common Bottlenose Dolphin in the Project and

S LE 0 Y Y = S UURRR 5-387
Seasonal Distribution of the Atlantic Spotted Dolphin in the Project and Study

L T PSPPI 5-389
Seasonal Distribution of the Harbor Porpoise in the Project and Study Area..... 5-391
Seasonal Distribution of The Harbor Seal and Gray Seal in the Project and

Y (U0 |V =T LSRR 5-393
Seal Haul-Out Sites in and Near the Study Area .........ccccevvviieieiiiiiee e 5-396
SEa TUIIE STUAY AFBA......uuiiiiee e et e e e e e e e e e e s ee e e e e e e e ennnnes 5-447
Recent PSO (07/08/2020 to 02/08/2021) and Aerial Survey (12/2019 to

11/2020) SIGNTINGS ... eeeeeiiee ettt st e e e e st e e e seeeeemeeeesneeeenneeas 5-452
Available Sea Turtle Sightings Data from 1966 through 2019 within the Study

Area ShoWN SEASONAIIY ........ocuiiie i 5-453
Zones used During Massachusetts Clean Energy Center/BOEM/New

England Aquarium Aerial SUIVEYS ........cocuiiie it e eeieee e e e snaeeeeenes 5-457

Depiction of Rhode Island SAMP (pink outline), Rhode Island Study Area
(red outline) and the Area Used for Extracting Data for the Relative
Abundance Modeling Procedure (green outline). From Kenney & Vigness-

=T 10 1T = T2 0 O RPN 5-461
Historical Sightings (1980 through 2017) of Kemp’s Ridley Sea Turtles in the

Y (00 |V N = SRR 5-462
Historical Sightings (1996 through 2019) of Loggerhead Sea Turtles in the

S (10 Y Y = SRR 5-464
Historical Sightings (1974 through 2019) of Leatherback Sea Turtles in the

S (10 Y Y = SO PERR 5-466
Historical Sightings (2000 through 2016) of Green Sea Turtles in the Study

N T RPN 5-468
Marine ArchaeologiCal PAPE............coiiii e 6-5
Marine Archaeological PAPE Within the Lease Area.........ccoccceevieeeiieeiiee e, 6-6
Beacon Wind Terrestrial Archaeological Study Area in Queens, New York......... 6-16
Beacon Wind Terrestrial Archaeological Study Area in Waterford,

(0] o] g =Tox 1oL U | S PR PRI 6-19
PrOJECT OVEIVIEW ...ttt ettt st be e s be et e e neee e 6-34
OFfShore HRVEA PAPE ...ttt 6-35
Onshore HRVEA PAPE — Queens, NeW YOrK........ccccoeeiiiiiii 6-36
Onshore HRVEA PAPE — Waterford, CONNECHICUL.........ovvviveeeieeeeieeeeeeeeeeeeeeeeeeens 6-37
Historic Properties Within the Offshore HRVEA PAPE - Nantucket,

MASSACHUSELES ...t e br e e 6-39

Xiii



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 6.3-6.

Figure 6.3-7.
Figure 6.3-8.

Figure 7.1-1.
Figure 7.1-2.
Figure 7.1-3.
Figure 7.1-4.
Figure 7.1-5.
Figure 7.1-6.
Figure 7.1-7.
Figure 7.1-8.
Figure 7.1-9.

Figure 7.1-10.
Figure 7.1-11.
Figure 7.1-12.
Figure 7.1-13.
Figure 7.1-14.
Figure 7.1-15.
Figure 7.1-16.
Figure 7.1-17.

Figure 8.1-1.

Figure 8.2-1.
Figure 8.2-2.
Figure 8.2-3
Figure 8.2-4
Figure 8.3-1.
Figure 8.3-2.
Figure 8.3-3.
Figure 8.3-4.
Figure 8.4-1.
Figure 8.4-2

Figure 8.4-3
Figure 8.4-4
Figure 8.4-5
Figure 8.4-6
Figure 8.4-7

Figure 8.4-8

Figure 8.4-9

Historic Properties Within the Offshore HRVEA PAPE - Martha’s Vineyard,
MASSACHUSELES ..o e e e e
Historic Properties Within The Onshore HRVEA PAPE - Queens, New York......
Historic Properties Within The Onshore HRVEA PAPE - Waterford,

L0} o1 o T o 1o U | USRS
PrOJECE OVEIVIEW .....eviiiiiee e e ettt ettt e e e e e e e e e e s e e e e e e e e s ennsnreneeaeeeean
Offshore APSLVI (DSM-Based Viewshed)..........ccccciiiiiiiiniiieieee e
Offshore DSM Viewshed — Martha’s Vineyard ...........ccocoiiiiiiniiiiee e,
Offshore DSM Viewshed — NantUCKet ............coooiiiiiiiiiiie e
Offshore DSM Viewshed — Cape CoOd .........coccuiiiiiiieee e
Offshore DSM Viewshed — Elizabeth ISlands...........ccccooeciiiiiiii e
BW1 and BW2 Onshore APSLVI (DSM Viewshed) — AGRE ........ccccccoovciviennnen.n.
BW1 and BW2 Onshore APSLVI (DSM Viewshed) — NYPA......cccccccvvvicivieeeeenn.
BW2 Onshore APSLVI (DSM Viewshed) — CoNNECHICUL ..........ccvveeiiiiiereiiiieeeens
Martha’s Vineyard KOPS.........ocuiiiiiiiie et
NANTUCKET KOPS...... ettt e e e et e e s sabe e e e e snnreeeeenns
L= oI @0 To I - @ | TR
Elizabeth ISIands KOPS ...t e e e e
BW1 and BW2 New York Onshore Seascape/Landscape Character Areas........
NEeW YOrk ONSNOIE KOPS ......ouiiiieiiiiiee ettt e e st e e e sneeeeeeae
BW2 Onshore Seascape/Landscape Character Areas Map (Connecticut) ..........
Onshore KOPs in Waterford, CONNECLICUL............ccvuuuieiiiiiiiiiiiiee e e e eeeees

Population, Economy, Employment, and Housing and Property Values Study

Land Cover Within the Study Area - Queens, New YOrK........ccccccceeeevviciiiiienneenn,
Zoning Within the Study Area - Queens, New YOrK ........ccccocvvieiiiiiciiiiiie e
Land Cover Within the Study Area - Waterford, Connecticut...............ccccvveeeeen...
Zoning Within the Study Area - Waterford, ConnectiCut................cccccvveeeeeeeeeennns
Recreation and Tourism Study Area — OVEIVIEW ........coeeviiieeeiiiiiiee e e eiieee e
Recreation and Tourism Study Area — Queens, New YOrK.......ccccccoveeereeiiieeennnns
Recreation and Tourism Study Area — Waterford, Connecticut..............ccceee.....
Tuna Fishing Areas in the Vicinity of the Beacon Wind Lease Area.....................
Potential Environmental Justice Communities — Queens County, New York........
Potential Environmental Justice Communities — New York County, New

Potential Environmental Justice Communities — Bronx County, New York.........
Potential Environmental Justice Communities — Kings County, New York..........
Potential Environmental Justice Communities — New London County,
CONNECHICUL ...
Potential Environmental Justice Communities — Bristol County,

MASSACHUSELLS .....uvvveeiriiiiiiii s nnnnnn
Potential Environmental Justice Communities — Barnstable County,
MASSACNUSELLS ......uuuuiiiiiiiii s
Potential Environmental Justice Communities — Duke’s County,
MASSACNUSELLS .....uuiiiiiiiii e anan
Potential Environmental Justice Communities — Nantucket County,
MASSACNUSELLS .....uuiiiiiiiii e anan

Xiv



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 8.5-1.
Figure 8.5-2.

Figure 8.6-1.
Figure 8.6-2.
Figure 8.6-3.
Figure 8.6-4.
Figure 8.6-5.
Figure 8.6-6.
Figure 8.6-7.
Figure 8.6-8.
Figure 8.7-1.
Figure 8.7-2.
Figure 8.7-3.
Figure 8.7-4.

Figure 8.7-5.
Figure 8.7-6.
Figure 8.7-7.

Figure 8.7-8.
Figure 8.7-9.

Figure 8.7-10.

Figure 8.7-11.
Figure 8.7-12.
Figure 8.7-13.

Figure 8.7-14.
Figure 8.7-15.
Figure 8.7-16.

Figure 8.7-17.
Figure 8.7-18.
Figure 8.7-19.

Figure 8.7-20.
Figure 8.7-21.
Figure 8.7-22.

Figure 8.7-23.
Figure 8.7-24.
Figure 8.7-25.

Figure 8.7-26.

Figure 8.8-1.

Queens, New York Representative Land Transportation Egress Pathways......... 8-88
Waterford, Connecticut Representative Land Transportation Egress

PANWAYS....cceiieieiiee e e e aaaeen 8-90
AVIALION STUAY ATC@ ...eeiiieeieiiiee et e e e e e e e s e e e e e e e sssnnaaneeeeeeenannne 8-98
Proximity of Airports and Helipads to Beacon Wind Project..........cccccceeevvinvvneeen. 8-100
Military Airspace in Proximity t0 ProjeCt Area.........ccccvveeeeeeeeiiicciiiieeeee e 8-102
Radar Sites in Proximity t0 ProjeCt Ara.........ccueveiiiiiee i 8-103
Boston Consolidated (A90) TRACON Fusion 3 MVA Sectors ......ccccceeeeevenvnneeen. 8-106
Boston Consolidated (A90) TRACON Fusion 5 MVA SecCtors .......cccceeeeevenvnneeen. 8-107
Beacon Wind Project and NAVAID Buffers for Nearest Airports..........ccccccuvveeeen. 8-109
Obstructions Standard and Imaginary SUrfaces..........occccvveeeeeeee i 8-110
Affected Environment and NRSA Study Area OVEIVIEW .........cccevvveveeeeeeicnvnnenn. 8-118
Tug and Barge Activity — Queens, NeW YOrK .......cccccceeeeiiiciiiiieie e 8-123
Tug and Barge activity — Waterford, ConnectiCut ............cccccveeeeeeeiiiiiiiineeeeeennn, 8-124
Tug and Barge Activity In the Vicinity of the Submarine Export Cable Routes

AN LEASE ATBA....eeeiiiiiiiie ettt ettt et et e e e sttt e e s s nabe e e e e sntee e e e snnreeeeennees 8-125
Passenger Vessel Activity — Queens, NeW YOrK.......ccccccceeeeivcciiieenne e e 8-126
Passenger Vessel Activity — Waterford, ConnectiCut............ccccvvveeveeeeieicnnnnnnnn. 8-127
Passenger Vessel Activity In the Vicinity of the Submarine Export Cable

ROULES AN LEASE AFBA ...veeiiiiiieie e iiiiie ettt ettt ettt e st e e e st e e e e s bee e e e snaeeeeane 8-128
Fishing Vessel Activity- QUeens, NEW YOrK .......cccocccoeeriiiiieeiiiiiee e 8-129
Fishing Vessel Activity — Waterford, CoONNectiCut ..............ccooecuvieeeeeeeeieiicinneen. 8-130
Fishing Vessel Activity In the Vicinity of the Submarine Export Cable Routes

AN LEASE ATBB.....eiiiiiiiiee ettt ettt enre e e 8-131
Pleasure Craft and Sailing Vessel Activity — Queens, New YorK............ccc.uueee. 8-132
Pleasure Craft and Sailing Vessel Activity — Waterford, Connecticut................ 8-133
Pleasure Craft and Sailing Vessel Activity In the Vicinity of the Submarine

Export Cable Routes and LEase Ar€a.........ccoccuueveiiiieeeeiiiiee e esiieeeeieee e eieee e 8-134
Tanker Vessel Activity — Queens, NEeW YOrK .........occoceiiiiereeiiiiee e 8-135
Tanker Vessel Activity — Waterford, ConnectiCut.............ccccvvveeeieeeiiiiiiiiieeeeeeen, 8-136
Tanker Vessel Activity In the Vicinity of the Submarine Export Cable Routes

AN LEASE ATBA.....eiiiiiiiiie ettt ettt e et e e e be e e e s anre e e e e anees 8-137
Cargo Vessel Activity — Queens, NeW YOrK .......ccccceiiiiiiiiiiiie e 8-138
Cargo Vessel Activity — Waterford, CoOnNecCtiCUL .........ccevevviieeeeiiiiire e 8-139
Cargo Vessel Activity In the Vicinity of the Submarine Export Cable Routes

ANA LEASE ATBA...ccciii ittt ettt e e e e e et e e e e e e e et re e e e e e e e e eaanes 8-140
Total Vessel Activity — QUeens, NEW YOIK ......c..cveviiiiieiiiiiee e eriiee e siieee e 8-141
Total Vessel Activity - Waterford, COnnectiCUL ...........cceevvviiiiiiiiiiee e, 8-142
Total Vessel Activity In the Vicinity of the Submarine Export Cable Routes

AN LEASE ATBB.....eiiiiiiiiie ettt ettt e sttt e e et e e e s ebbe e e e e nnees 8-143
Anchorage Areas — QUEENS, NEW YOIK........cccuereriiiiieeiiiieeesiieeeesieeeeesnenee e 8-144
Anchorage Areas — Waterford, CONNECLICUL............cccevveeeiiiiiiiiiiie e 8-145
Anchorage Areas In the Vicinity of the Submarine Cable Routes and Lease

F L =T BT PP PPP 8-146
United States Coast GUard StationNS.........ccceeeiiiiiiiir i 8-147
Beacon Wind Project Area Overview Relative to the Massachusetts Rhode

Island Wind Energy Area (MA/RIWEA) ......ooveiie i 8-168

XV



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Figure 8.8-2.
Figure 8.8-3.

Figure 8.8-4.
Figure 8.8-5.
Figure 8.8-6.
Figure 8.8-7.
Figure 8.8-8.

Figure 8.8-9.

Figure 8.8-10.
Figure 8.8-11.

Figure 8.8-12.
Figure 8.8-13.

Figure 8.8-14.
Figure 8.8-15.
Figure 8.8-16.
Figure 8.8-17.
Figure 8.8-18.

Figure 8.8-19.
Figure 8.8-20.
Figure 8.8-21.
Figure 8.8-22.
Figure 8.8-23.
Figure 8.8-24.
Figure 8.8-25.

Figure 8.9-1.
Figure 8.9-2.

Figure 8.10-1.
Figure 8.10-2.
Figure 8.10-3.
Figure 8.10-4.
Figure 8.10-5.
Figure 8.10-6.
Figure 8.10-7.
Figure 8.11-1.
Figure 8.11-2.
Figure 8.11-3.

Fisheries Management Areas within the Beacon Wind Project Area.................. 8-171
Annual 2015-2020 AIS Data Indicating Fishing Vessel Transits and Activity

within and adjacent to the Project Area (NROC and MARCO 2021).................. 8-176
Recreational Saltwater Angler Trips in Massachusetts since 2009 (data from

NOAA FiSherieS 2021D) ....cccoiieiiiiieiee ettt e e e e s s e e e e e e e s nnneeeees 8-188
Recreational Saltwater Angler Trips in Rhode Island since 2009 (data from

NOAA FiSheries 2021D) .....ccoiiuiiiiiiiiiie ittt e e neeeeeenes 8-188
Recreational Saltwater Angler Trips in Connecticut since 2009 (data from

NOAA FiSheries 2021D) .....ccoiiuiiiiiiiiie ettt e e aeeee e 8-189
Recreational Saltwater Angler Trips in New York since 2009 (data from

NOAA FiSherieS 2021D) .....cccciiiiiieiee ettt e e e e e e e e s e e e e e e e e nnnrneees 8-189
Recreational Saltwater Angler Trips in New Jersey since 2009 (data from

NOAA FiSherieS 2021D) ......ccccuiiiiieiee et e e e e s e e e e e e e e nnnrnaeees 8-190
Offshore and Coastal Features Associated with Recreational Fishing............... 8-194
Total Pounds Landed from all Waters by State for All Commercial Species,

b0 K0 R (0 3024 0 2 SRR 8-197
Total Dollar Value from all Waters by State for All Commercial Species, 2010

L(0 2401220 OSSR 8-198
Typical Otter Trawl Net DIiagram .......cc..uveeiieereiiiiiiieeeee e e e e e snerereeeee e 8-204
Multi-species Groundfish Otter Trawling a <4 knots (7.4 km/hr), 2015-2016

RV S B L - SRR 8-207
Squid Trawling at < 4 knots (7.4 km/hr), 2015-2016 VMS Data..........cccceeeeeunnens 8-208
Typical Commercial Scallop Dredge and Configuration................ccccccecvvieeeeennn. 8-211
Scallop fishing activity at < 5 knots (9.3 km/hr), 2015-2016 VMS Data............... 8-213
Typical Hydraulic Clam Dredge GEAr ...........cceviccrviiieiee e eiiiieeeee e e e esnvneeeeaee e 8-215
Surfclam/Quahog fishing activity at < 4 knots (7.4 km/hr), 2015-2016 VMS

DT - RPN 8-217
GiIllNetting HUSTFAtION......cociieiiee e e e e 8-219
Gillnet activity at < 4 knots (7.4 km/hr), 2011-2015 VTR Data.........cccccceeeeeennnnns 8-220
Monkfish Activity at < 4 knots (7.4 km/hr) , 2011-2015 VMS Data...................... 8-221
Typical offshore lobster trap setup and arrangement in “Pot Strings”................ 8-222
Typical black sea bass pot setup and arrangement in “Pot Strings”.................. 8-223
Typical conch pot setup and arrangement in “Pot Strings” .......ccccccovevciveeeeeenn. 8-224
Total Pot and Trap Activity 2011-2015 .......cccceiiiiiiiiie e 8-226
National Security Maritime Uses in the Study Area..........cccoooeeiiieeiienenieeenieens 8-256
Military Use in the StUdY Ar€a .........cooiueiiiiiiiiiieiiie e 8-258
Marine Energy and Infrastructure Study Ar€a ........cocceevveeeiieeiiiee e 8-269
OffShOre Wind LEASE AFBAS......ciiuuiiii ittt 8-271
Five-Year Outer Continental Shelf Oil and Gas Planning Areas (2017-2022)....8-273
Sand Resource Areas and Ocean Disposal SiteS.........ccccccveeeeeiiicciieieeee e, 8-276
Charted SUbMArNg CabIES........ocuiiiiiiiiie e 8-282
Proposed Offshore Wind Lease Export Cables..........cccccoeeeiviiiiiieiiee i, 8-283
KNown Pipeling LOCAtIONS.........uuiiiiiieeiiiiiiiiee e e e ee e e e e e nnneneeeas 8-287
Other Coastal and Marine Uses StUdY Ara ........cceeeevviccurieieieeeeiiiciiieeeeeeeeennns 8-303
WIlAIIfE VIEWING ...ttt e e e e e e e e e e e e aeees 8-305
Underwater-Based ACHVILIES.........oooiiiiiiiiie e 8-308

XVi



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

Figure 8.11-4. Surface Water-Based Activities Based on 2012 Northeast Recreational
BOALEN SUINVEY ...ttt e e e e e e e s e e e e e e e e e e annnrneeeas 8-309
Figure 8.12-1. Public Health and Safety RESOUICES .........covccvvriiiiieeeiiiciiieeee e e e ssireeee e e e e e e ennees 8-324

XVii



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

List of Tables

Table 1.1-1.
Table 1.2-1.
Table 1.3-1.
Table 1.5-1.
Table 1.12-1.
Table 2.2-1.
Table 2.4-1.
Table 3.3-1.
Table 3.3-2.
Table 3.3-3.
Table 3.3-4.

Table 3.3-5.
Table 3.3-6.
Table 3.3-7.
Table 3.3-8.
Table 3.3-9.
Table 3.3-10.
Table 3.3-11.

Table 3.3-12.
Table 3.4-1.
Table 3.4-2.
Table 3.4-3.
Table 3.4-4.
Table 3.4-5.
Table 3.4-6.
Table 3.4-7.
Table 3.4-8.
Table 3.4-9.
Table 3.6-1.
Table 3.7-1.
Table 4.1-1.
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 4.1-8.

BOEM Regulations for Developing a Construction and Operations Plan ............... 1-2
Summary of Lease StPUIALIONS ...........ovivieiiiiiiiiieeee e e e e 1-20
Summary of PDE Parameters .......c..uuuieiieiiiiiiiiiieeee e e e s siireeeee e e e e e 1-28
Federal, State and Local Authorizations and Consultations ...........c.ccccceeviieeeenns 1-32
DAL SOUICES ...ttt ettt e e e e e et e e e e e e e e et b e e e e e e e e e e aannnnreeeeaaaaeas 1-46
Foundations Within the PDE...........ocuiiiiii e 2-40
DAL SOUICES ...t e ettt ettt e e e e e e e et e e e e e e e e e e e e e e e e e aannnbreeeeaaaeeas 2-42
Summary of Wind Turbine Maximum PDE Parameters..........ccccoocveeeeiiieeeeeniieenn. 3-6
Summary Per Wind Turbine For Oil/Grease/Fuel Maximum PDE Parameters ...... 3-7
Summary of Offshore Substation Facility Maximum PDE Parameters................... 3-9
Summary Per Offshore Substation For Oil/Gas/Cooling Medium/Lubricant

Maximum PDE Parameters ........ccooiuieieiiiiieee ittt e s sneee e e 3-9
Summary of Wind Turbine Foundation PDE Parameters...........cccoeccvvveeeeeeeeeeenns 3-16
Summary of Offshore Substation Foundation Maximum PDE Parameters........... 3-17
Summary of Submarine Export Cable Maximum PDE Parameters...................... 3-22
Summary of Interarray cable Maximum PDE Parameters ..........ccocccvvveeveeeeiiinns 3-24
Summary of Scour Protection Maximum PDE Parameters............ccccvvveveeeeeeninns 3-26
Summary of Cable Protection Maximum PDE Parameters............cccccvvevveeeeeninnns 3-28
Summary of Onshore Segment of HYDC Export Cable Maximum PDE

= (= 10 0[] (= T PR 3-31
Summary of Interconnection Cable Maximum PDE Parameters ...........ccccceeuee.. 3-33
Potential Port FACIlItIES .........ooiuiiiiiiii e 3-35
Preliminary Summary of Offshore Vessels for Construction ..........cccccoeecvvveveeennn. 3-37
Summary of Wind Turbine Installation Parameters............ccccceeeeiiiiciiiveiee e 3-39
Summary of Monopile Foundation Parameters.........ccoooccvvveeeieeeiieicciiieeee e 3-40
Summary of Piled Jacket Foundation Parameters...........cccccceeeeeeiiiciiiieeeee e e e, 3-41
Summary of Suction Bucket Jacket Foundation Parameters...........cccccceeeeeeeennnns 3-41
Summary of Onshore Duct bank Parameters...........ccocueeiiieiiieiiiiee e 3-55
Summary of HDD Parameters ..........uuuieiieeeiiiiiiiiieiee e e essieeeee e e e e s s saeeeeee e e e e ennnes 3-55
Summary of Other Trenchless Crossing (non-HDD) Parameters..........ccccccceeueee. 3-57
List of Wastes Expected to be Generated During Project.........cccccceeevviciivieeeeeennn. 3-66
Summary of Decommissioning Methods and ASSUMPLIONS ...........cccccvveeeeeeeeennns 3-68
Beacon Wind Study Area: Average Wind Speed and Average Gust Speed .......... 4-8

Monthly and Annual Sample Distributions of Non-Exceedance (Percent) of
Significant Wave Height Near OCS-A 0520 Lease Area based on 40 years of

D L= BT PP PPPPPPPRP 4-13
Monthly Average Significant Wave Height at BUOYS ............cccoviveveeeiiiiciiiieeeee, 4-15
Average Wave DireCtion at BUOYS ........c..uvviiiieeeiiiiiiiieeee et e e svveeeeea e 4-18
MEAN CUIMTENE SPEEU.......eiiiiii ittt ettt et et snreeennee 4-27

Mean and Standard Deviation for Seasonal Water Temperature and Salinity
Data from the NEFSC Multispecies Bottom Trawl Surveys (1963-2020) in the

VICINity Of the LEASE ATBA .....ueeiiii i ittt e e s e e e e e e e nanes 4-34
Average Sea Temperature at buoys in the Study Area..........cccccceeeeeiiiccivieeeneenn. 4-37
Mean and Standard Deviation for Seasonal Water Salinity Data from

Mayflower Wind BUoy 2020 .........coeeeeiiiiiiiiieiee e ecciieeee e e ssiree e e e e e e e e snnnraneeaaaeeas 4-38

XViii



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Table 4.1-9.

Table 4.1-10.
Table 4.1-11.
Table 4.1-12.
Table 4.1-13.
Table 4.1-14.
Table 4.1-15.

Table 4.1-16.
Table 4.1-17.

Table 4.1-18.

Table 4.1-19.

Table 4.2-1.

Table 4.2-2.

Table 4.2-3.
Table 4.2-4.
Table 4.3-1.
Table 4.3-2.
Table 4.3-3.
Table 4.3-4.
Table 4.3-5.
Table 4.3-6.
Table 4.3-7.
Table 4.3-8.
Table 4.3-9.

Table 4.3-10.
Table 4.3-11.
Table 4.3-12.
Table 4.3-13.
Table 4.3-14.
Table 4.3-15.

Table 4.3-16.

Table 4.3-17.

Mean and Standard Deviation for Seasonal Water Temperature and Salinity
Data from the NEFSC Multispecies Bottom Trawl Surveys (1963-2020) in the

Vicinity of the Submarine Export Cable ROULES...........coovcciiieeiiee e 4-39
Average Air Temperature at buoys in the Study Area.........ccccceeeevvicciieeeeeeeeeeees 4-41
Completed Geophysical and Geotechnical Campaigns ........ccceeevvvvcvviireereeeeenninnns 4-49
Identified Geologic Units Within the Lease Area .......cccccceevvveceveieeeeeeeeescciiieeeeeeenn 4-55
Onshore Portions of Project Area Soils, Queens, New YOrK ..........cccccceeeeeeeeninns 4-62
Onshore Portions of Project Area Soils, Waterford, Connecticut..................c....... 4-64
Summary of Maximum Design Scenario Parameters for Geological

(0] 0o 1 110] o 1< T O PSP PPP PP 4-68
Potential Geologic Hazards In The Lease Area and Mitigation Strategies............ 4-70
Potential Geologic Hazards Along the Submarine Export Cable Routes and
MitigatioN SIFAEJIES ...evvveeeiiiciiieiiee e e e e e e e e e e e e e e e e e s s e e e e e e e e ennnreeneeaeeean 4-73
Summary of Maximum Design Scenario Parameters for Natural and

ANthropogeniC HAZAIUS .....ccoiiiiiiieiiiiiee et e e et e e enee e e enes 4-77
SUMMArY Of DAt SOUIMCES .....cccoiuiiiiiiiiiei ettt e e e e eeeeee s 4-82
Summary of Marine Waterbody Classes Potentially Crossed by the

Submarine Export Cable Routes Within New York State Waters ....................... 4-111

Summary of Marine Waterbody Classes and Impairment Status Within
Connecticut State Waters in the Vicinity of the Waterford, Connecticut

0= g o | - | RSP RRSPTRRR 4-113
Summary of Maximum Design Scenario Parameters for Water Quality ............. 4-118
SumMMary Of DAt SOUMCES .......coiiuuiiieiiiiiie ettt e e e e e 4-129
National Ambient Air Quality Standards ..........ccccccoeecivvieeiee e 4-136
New York State Ambient Air Quality Standards ..........ccccceeeeeviiciiiieeee e, 4-137
Additional Massachusetts Ambient Air Quality Standards ...........cccccceeevviivvnneenn. 4-138
General Conformity Thresholds..........cceeviiiiiii e 4-140
Onshore Areas Impacted By the Project .........cccocceveiiiee e 4-141
Project-Related Non-Attainment or Maintenance Counties — New York............. 4-144
Project-Related Non-Attainment or Maintenance Counties — New Jersey ......... 4-146
Connecticut State Ambient Air Quality Standards..........cccccccveeeiiiiciiiiiie e, 4-147
Project-Related Non-Attainment or Maintenance Counties — Connecticut......... 4-147
Project-Related Non-Attainment or Maintenance Counties — Massachusetts .... 4-148
Summary of Maximum Design Scenario Parameters for Air Quality .................. 4-150
Calendar Year 2025 Potential Emissions (short tons) Associated with BW1

and BW2 (Queens, New YOrk Option).........cccouieeeiieriniee e 4-157
Calendar Year 2025 Potential Emissions (short tons) Associated with BW1

and BW2 (Waterford, Connecticut Option) ..........cceeeeeeiiiiiiieiiie e eeciieeeee e e e 4-158
Calendar Year 2026 Potential Emissions (short tons) Associated with BW1

and BW2 (Queens, New YOrk Option).........cccuviieiieeeiiiiciiiieeeee e esiveeeeee e e e 4-159
Calendar Year 2026 Potential Emissions (short tons) Associated with BW1

and BW2 (Waterford, Connecticut OPLion) ..........ceeveeeviiiiiiiieeeee e ensiiieeeeeee e e 4-160
Calendar Year 2027 Potential Emissions (short tons) Associated with BW1

and BW2 (Queens, New YOrk Option).........cccuviieiieeeiiiiiiiiieeee e s esivieee e e e e e 4-161
Calendar Year 2027 Potential Emissions (short tons) Associated with

BW1land BW2 (Waterford, Connecticut Option) .........ccccceeeeeiiiiiiiieeeeee e, 4-162

XiX



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Table 4.3-18.

Table 4.3-19.

Table 4.3-20.

Table 4.3-21.

Table 4.3-22

Table 4.3-23.

Table 4.3-24.

Table 4.3-25.
Table 4.3-26.

Table 4.3-27.

Table 4.3-28.

Table 4.3-29.

Table 4.3-30.

Table 4.3-31.

Table 4.3-32.

Table 4.4-1.
Table 4.4-2.

Table 4.4-3.
Table 4.4-4.
Table 4.4-5.
Table 4.4-6.
Table 4.4-7.
Table 4.4-8.
Table 4.4-9.

Table 4.4-10.
Table 4.4-11.
Table 4.4-12.

Table 4.4-13.
Table 4.4-14.

Table 4.4-15.

Calendar Year 2028 Potential Emissions (short tons) Associated with

BW2land BW2 (Queens, New YOrk Option)........ccooiuieeriiieeni i 4-163

Calendar Year 2028 Potential Emissions (short tons) Associated with BW1

and BW2 (Waterford, Connecticut Option) ..........ceeveeiviieeiiiiieeeeeeessiiieneeeeeeesnnnns 4-164

Calendar Year 2029 Potential Emissions (short tons) Associated with BW1

and BW2 (Queens, New YOrk OpPtioN)........coccuvieerieeeieiiiiiieeeee e e s ssneeeeeeeeeseennnes 4-165

Calendar Year 2029 Potential Emissions (short tons) Associated with BW1

and BW2 (Waterford, Connecticut OPtion) .........cccueeeeiriieeee e 4-166
. Calendar Year 2030 Potential Emissions (short tons) Associated with BW2

(Queens, New York Option) — Construction/Commissioning .........cccceeeveecvvennen. 4-167

Calendar Year 2030 Potential Emissions (short tons) Associated with BW2

(Waterford, Connecticut Option) — Construction/Commissioning.............cccvvee.. 4-168

Calendar Year 2030 Potential Emissions (short tons) Associated with BW1 -

(O] 017 = 110 ] 1S3 SRR 4-169

SF6 EMISSIONS .....eiiiieiiiiiee ettt e e st e e e et e e e s ennee e e e e nnees 4-170

Annual Operations and Maintenance Potential Emissions (short tons) for

BW1 and BW2 (Queens, New YOrk Option) .........ccccvrreeirreeeiisiiiiieeeeeeeesessneeeeens 4-172

Annual Operations and Maintenance Potential Emissions (short tons) for

BW1 and BW2 (Waterford, Connecticut Option) .........ccccceeeeeeiiciiieeeeee e 4-173

Decommissioning Emissions (short tons) Associated with BW1 and BW2

(Queens, NeW YOrk OPtiON).........eeeiiiiieie ettt e eeeeee s 4-175

Decommissioning Emissions (short tons) Associated with BW1 and BW2

(Waterford, Connecticut OPLioN) .......c.ueeieiiiiiieeiiiie e e 4-176

Avoided Emissions from BW1 and BW2 Operation (Queens, New York

L 01T o) SO UEER 4-177

Avoided Emissions from BW1 and BW2 Operation (Waterford, Connecticut

L0710 o ) 1RSSR 4-177

DAt SOUICES ..ottt e e e e et et e e e e e e e e e etaa e e e eeeeeennnan 4-179

New York City Noise Code Section 24-232 Octave Band Limits (dB) ................ 4-183

New York City Zoning Resolution Sections 42-213 And 214 Octave Band

[T 1011 PO PP T RPPPPRPPPPRN 4-184

State of Connecticut and Town of Waterford Noise Ordinance Limits................ 4-184

Summary of Maximum Design Scenario Parameters for In-Air Noise................. 4-200

Sound Levels (dBA) during Cofferdam Construction — Queens, New York........ 4-202
Sound Levels (dBA) during Cofferdam Construction — Waterford, Connecticut. 4-203

HDD Equipment Sound Level Pressure Source Levels, dBA at 3ft.................... 4-204
HDD Candidate Noise COoNtrol SIrategies .........coovererieeriieieiiee e siee e 4-204
Sound Levels (dBA) during HDD Construction — Queens, New York................. 4-205
Sound Levels (dBA) during HDD Construction — Waterford, Connecticut........... 4-205
Predicted Substation Construction Noise Levels (dBA) .........cccccveeeeeeeeeicivvinnen. 4-207
Primary Noise Sources and Reference Levels for Onshore Substation Facility

SIS ittt e e e e e e e 4-209
DAt SOUICES ...t e e e 4-217
Relevant Onset Acoustic Threshold Levels for Marine Mammal Hearing

L] (o]0 ] o L= F PP 4-221

Acoustic Threshold Levels for Fishes and Sea Turtles for Injury and Behavior.. 4-222

XX



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Table 4.4-16.

Table 4.4-17.
Table 4.4-18.
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 5.2-1.
Table 5.2-2.
Table 5.2-3.
Table 5.2-4.
Table 5.2-5.
Table 5.2-6.

Table 5.2-7.
Table 5.2-8.
Table 5.3-1.
Table 5.3-2.
Table 5.3-3.

Table 5.3-4.
Table 5.3-5.

Table 5.3-6.
Table 5.4-1.
Table 5.4-2.

Table 5.4-3.
Table 5.4-4.
Table 5.5-1.
Table 5.5-2.
Table 5.5-3.
Table 5.5-4.
Table 5.5-5.
Table 5.5-6.
Table 5.5-7.

Acoustic Threshold Levels for Fishes and Sea Turtles for Onset of Mortality,

Potential Mortal Injury, Recovery Injury, and TTS......ccccocoieiiiiiiinn e 4-223
Summary of Maximum Design Scenario Parameters for Underwater Noise...... 4-227
DAt SOUICES ...t e e e e s e e e e e e e 4-233
Land Use Cover within the Onshore Portions of the Queens, New York

e 01T ot AN = SRR 5-9
Land Use Cover within the Onshore Portions of the Waterford, Connecticut

o] [T o AN £ PRSPPI 5-10
Invasive Plant Species Observed Within The Onshore Portions of The

Queens, NeW YOrK ProjECE AN A ........uuuuiieeiiiiiiiiiiieiee e e e eeeeeeee e e e e s s sseneneeeeeeeesnnnes 5-13

NYNHP Terrestrial Rare Species Identified Along Submarine Cable Routes....... 5-16
State Protected Species Identified in NDDB Areas Near the Waterford,

CONNECHCUL PrOJECE AMBa ... eeeiie e e it e ettt e e e e e e s e e e e e e e e nnnes 5-17
Summary of Maximum Design Scenario Parameters for Terrestrial

Vegetation and Wildlife RESOUICES.........ocuiiiiiiiiiieiiee e 5-22
SUMMArY Of DAt SOUIMCES .....cccoiuiiiiiiiiiei ettt e e e e eeeeee s 5-29
Vernal Pool Obligate, Facultative, And Predatory Species ...........cocccvvvevveeeeinnnnns 5-33
FEMA-Mapped Special FHAS within the Potential Onshore Substation Sites ..... 5-40
Wetland Areas Identified Within the NYPA Site ........ccooiiiiiiii e 5-48
Wetland Areas Identified Within the AGRE East and AGRE West Site................. 5-49
Wetland Areas Identified Within the Waterford Site ..........cccccovviieiiiiiiiiiiceeeee 5-50
Summary of Maximum Design Scenario Parameters for Wetlands and

WaALEIDOMIES ...t e e e e e e e areeaa e as 5-50
BW1 and BW2 Temporary and Permanent Wetland Impacts............cccccccvveeeeennn. 5-51
SUMMATry Of DAta SOUICES.......ccoi it et e e e e e s e s e e e e e e e nnnes 5-59
Summary of Avian Species Potentially Exposed to the Offshore Components.... 5-74
Avian Presence Data in Vicinity of the Onshore Study Areas............ccccceevcieeeene 5-80
Listed Avian Species Recorded up to Approximately one mi (1.6 km) of the

BW1 and BW2 Onshore Study Areas, within the Last 10 Years...........ccccvveeee..n. 5-87
Summary of Maximum Design Scenario Parameters for Avian Species.............. 5-88
Summary of Potential Impacts to Avian Species from Collision and/or

D1 o] F= 1ot =T 1 1T o | USSR 5-95
SUMMAry Of Data SOUICES.......ccoiiiiiiiiiiee et e e e e e e e e e e e eanes 5-99
Bat Species that May Occur in the Offshore and Onshore Study Area............... 5-109
Federal and State Listing Designations for Bat Species of the Northeastern

UNIEA STALES....oii oot e e e e e e et e e e e e e e e e aaareaeeas 5-116
Summary of Maximum Design Scenario Parameters for Bat Species................ 5-117
SUMMaAry Of Data SOUICES.........cocciiiiiiiie et ee e e e e e e e e eeanes 5-123
Beacon Wind’s Benthic Survey in the Project Area..........ccccceiviiiiiiiine, 5-132
Artificial Reef Distances from the Submarine Export Cable Corridors................ 5-146
CMECS Geoform Characterization for Lease Area Sampling Stations .............. 5-150
CMECS Biotic Characterization for Lease Area Sampling Stations.................... 5-151
Substrate Classifications for the Lease Area Sampling Stations ..........cccccceeuee. 5-152
Summary of Data for the Lease Area Sampling Stations.............cccccvveeeeeeeeinns 5-154
CMECS Geoform Characterization for Submarine Export Cable Corridor

Sampling Stations, SEgMENLS 1-8 .......ccvviiiiiiiiiiiee e 5-180

XXi



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Table 5.5-8.

Table 5.5-9.

Table 5.5-10.
Table 5.5-11.
Table 5.5-12.
Table 5.5-13.
Table 5.5-14.
Table 5.5-15.

Table 5.5-16.

Table 5.5-17.
Table 5.5-18.

Table 5.5-19.

Table 5.5-20.

Table 5.5-21.
Table 5.5-22.

Table 5.5-23.
Table 5.5-24.
Table 5.5-25.

Table 5.5-26.
Table 5.6-1.
Table 5.6-2.
Table 5.6-3.

Table 5.6-4.

Table 5.6-5.
Table 5.6-6.

Table 5.6-7.
Table 5.6-8.

Table 5.6-9.

Table 5.6-10.
Table 5.6-11.
Table 5.7-1.
Table 5.7-2.

CMECS Biotic Characterization for Submarine Export Cable Corridor

SAMPLING STALONS ..o e e e anes 5-183
CMECS Substrate Classifications for the Submarine Export Cable Corridor

Benthic Grab Sampling StatiONS..........ooccvviiiiiiee e 5-186
Summary Of Fisheries Management in the Project Area..........ccoeeccvvveeveeeeeinnnnns 5-222
Managed Species in the ProjeCt Area .........ccccveevveiciiieiiee e 5-224
Designated EFH by Species and Life Stage in the Study Area ..............ccuuu.... 5-231
Managed Fish Species Observed In The Lease Area...........cccccuvveeeeeeeeeeccnvnnnn. 5-252
EFH Overlap by Species With The Lease Area ........ccccovcueeeiiiiiiee e 5-255
EFH Overlap by Species With The Federal Submarine Export Cable

(0] ¢ 10 (0] £ JH NPT U PP PPPP 5-260
EFH Overlap by Species With The New York and Connecticut State Waters

of the Offshore Submarine Export Cable Corridors.........ccccccveeeeiicciiieeeeee e 5-270
Protected Fish Species Potentially Occurring In The Project Area..................... 5-276
Summary of Maximum Design Scenario Parameters for Offshore Benthic and
Pelagic Habitats and RESOUICES..........couiiiiiiiiiiiie et 5-282
Supporting Calculations: Maximum Design Scenario for Benthic Substrate

BUFIAL .t s e e e e 5-285
Supporting Calculations: Required Scour Protection by Foundation Type and

S = USRS 5-286
Supporting Calculations: Total Habitat Conversion to Hardbottom..................... 5-286
Supporting Calculations: Total Temporary Benthic Impact from Other Project
COMPONENTS ... 5-287
Maximum Scour Protection/Armoring per Project Component ............c.ccccuvvveeee. 5-289
Relative Sensitivity of Fish and Invertebrates to Sound...........cccccccveeeiiviciinneen. 5-295
Consensus Guidance on Acoustic Thresholds from Impulsive Signals for Fish

AN INVEIEDIALES ...ooieieeee e e e e e 5-296
SuMMary Of DAt SOUMCES......ccoiiuiiieiiiiiie et e e e 5-311
Aerial Survey Sightings Data SUMMATY.........cccueieiiiiiee e eeeee e 5-339
PSO Report Sighting Data SUMMATY ........ooiiiiiiiiieiiiee et 5-339
Average Seasonal Density Summary for Marine Mammal Species

Considered Common in the Study Area (2010-2019 [2020]) ......ceeecvvrrreeeeeerninnns 5-342
Marine Mammals Known to Occur in or Near the Study Area For the Lease

Area and Submarine Export Cable ROULES ..........ccooieiiiiiiiiieeiee e 5-346
Marine Mammal Functional Hearing GrouUpS..........ccooveeiieieiieeeniee e siee e 5-352
Major harbor and gray seal haul-out locations off New York, Connecticut,

Rhode island, and MasSaCNUSEIS .........cviiiiiiiiiieee et e e 5-395
Summary of Maximum Design Scenario Parameters for Marine Mammals ....... 5-398
Supporting Calculations: Maximum Design Scenario for Benthic Impacts

Offshore — Total Habitat Conversion to Hardbottom .............ccccoiiiiiniiinenee, 5-400
Supporting Calculations: Total Temporary Benthic Impact from Other Project
COMPONENLS ... 5-401
Preliminary Summary Of Offshore Vessels For Construction .........ccccccoeeevvveeeen. 5-409
SUMMATry Of Data SOUICES........cooiciiiiiieie e et e e e e e e e e e e e e nanes 5-422
Aerial Survey Sighting Data SUMMATY .........cceviiiiiiiiiiiiiieee e 5-449
PSO Sighting Data SUMMATY .......ccoieeiiiiiiiiieiee e e e e e e e e nnanaees 5-449

XXii



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Table 5.7-3.

Table 5.7-4.

Table 5.7-5.

Table 5.7-6.
Table 5.7-7.

Table 5.7-8.

Table 5.7-9.
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 6.3-1.
Table 6.3-2.
Table 6.3-3.
Table 6.3-4.

Table 6.3-5.
Table 6.3-6.
Table 7.1-1.
Table 7.1-2.
Table 7.1-3.
Table 7.1-4.
Table 7.1-5.
Table 7.1-6.
Table 7.1-7.
Table 7.1-8.
Table 7.1-9.

Table 7.1-10.
Table 7.1-11.
Table 7.1-12.
Table 7.1-13.

Sea Turtle Species Known to Occur in the Study Area, and the State and

FeAIAl SEALUS ....coi ittt e e e e e neeeeeenes 5-454
Numbers of Sea Turtles from Sightings in the Massachusetts Clean Energy
Center/BOEM Aerial Surveys Conducted by the New England Aquarium from

2011 through 2020 .......ccoiuieeiiiee et e 5-455
Effort-weighted Average Sighting Rates for Sea Turtle Species (Definite and
Probable Identification Only) and All Sea Turtles Combined, by Season

during CampPaigNs 1-3....coo oottt e e e e abe e e e are e e e anees 5-456
Summary of Maximum Design Scenario Parameters for Sea Turtles................. 5-469
Supporting Calculations: Maximum Design Scenario for Benthic Impacts

Offshore — Total Habitat Conversion to Hardbottom .............cccccooiiiiiiiinenee, 5-472
Supporting Calculations: Total Temporary Benthic Impact from Other Project
COMPONENLS ... 5-472
SumMMary Of DAt SOUMCES .......coiiuiiiiiiiiiie et e e e e 5-487
Summary of Marine Archaeological PAPE @/ .........cccoocveiiiiiiiiie e 6-4
Maximum Disturbance for Marine Project Components within the Marine
ArchaeologiCal PAPE @/........c.uuuiiiiie ettt e e e e e e s e nnnanneenaee s 6-7
Summary of Maximum Design Scenario Parameters for Marine

ArchaeologiCal RESOUICES ........uuiiiiieiiiiiiiiieee e e e e e e e e e e e e e e s e e e e e e e s snnnrreneeeeeeen 6-9
DAL SOUICES ...ttt e e e et e e e e e e e e ab e e e e e e e e e e s snsbbeereaaaeaas 6-13
Summary of Activities Proposed within the Queens, New York Terrestrial
ArchaeologiCal PAPE .........oooi ittt e e et e e e snaeeaeeans 6-15
Summary of Activities Proposed within the Waterford, Connecticut Terrestrial
ArchaeologiCal PAPE ...ttt a e e e e s enraaeeeaee s 6-18
Summary of Maximum Design Scenario Parameters for Terrestrial

ArchaeologiCal RESOUICES ........uuiiiieieiiiiiiiiee e e e e e e e e e e anraneeeaee s 6-25
DAt SOUICES ...coeiiiiiei ettt e e e e e e e e e tea e e e e e e e eeeensa e e e e e eeeennnnn 6-29
Historic Properties Within The Offshore HRVEA PAPE ... 6-44
Historic Properties Within the Onshore HRVEA PAPES .........cccocciiiiiieeviieeees 6-47
Summary of Maximum Design Scenario Parameters for Historic Properties ....... 6-50
Effects To Historic Properties Within the HRVEA Offshore PAPE In

MASSACHUSELES ... ee e 6-56
Effects To Historic Properties Within the HRVEA Onshore PAPEs...................... 6-58
D F= 1= S Y0 U] o = RN 6-62
SLCAs Within OffSNOre APSLVI ....cooiiiiii et 7-15
Summary of Offshore KOPs Selected for Visual Simulations.............ccccceveevvneen. 7-23
SLCAs within New York Onshore APSLVI .......coociiiiiiiee e 7-25
BW1 and BW2 New York Onshore KOPs Selected for Visual Simulations.......... 7-29
SLCAs within Connecticut ONShore APSLV I ........c..ooiiiiiiiiiiieiee e 7-30
Summary of Connecticut Onshore KOPs Selected for Visual Simulations........... 7-32
Maximum Design Scenario Parameters for Visual RESOUICEeS ...........ccocceeerveenne 7-34
Impact Rating Factors, Components, and Importance Levels ...........cccccvveeeeenn.n. 7-38
Offshore SLIA Receptor SenSitivity MatriX ..........eeevreeeiiiiiiiiiieiee e ceeiiieeeee e e 7-39
Offshore SLIA Magnitude of Effect MatriX .........ceevveeeiiiiiciiii e, 7-39
Offshore SLIA Overall IMPact..........c..vveviiiiii i 7-41
Offshore VIA Receptor Sensitivity MatriX .........cc.eveeeeeiiiiiciiiieiieeee e 7-44
Offshore VIA Magnitude of Effect MatriX .........cccvveeeeiiiiiiee e 7-46

XXiii



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Table 7.1-14.
Table 7.1-15.

Table 7.1-16
Table 7.1-17

Table 7.1-18.
Table 7.1-19.
Table 7.1-20.
Table 7.1-21.

Table 7.1-22
Table 7.1-23

Table 7.1-24.
Table 7.1-25.
Table 7.1-26.
Table 7.1-27.

Table 8.1-1.
Table 8.1-2.

Table 8.1-3.
Table 8.1-4.
Table 8.1-5.
Table 8.1-6.

Table 8.1-7.
Table 8.1-8.

Table 8.1-9.

Table 8.1-10.

Table 8.1-11.
Table 8.1-12.
Table 8.1-13.
Table 8.1-14.

Table 8.2-1.

Table 8.2-2.
Table 8.3-1.

Table 8.3-2.

Table 8.3-3.

Table 8.3-4.

Table 8.3-5.

Offshore VIA Overall Impact LEVEIS........ccooiiiiiiiiiieiee e
New York Onshore SLIA Receptor Sensitivity MatriX..........ccccoeveveeiiiiiereiiiieeeeee
New York Onshore SLIA Magnitude of Effect MatriX ..........ccccoveeereeeiiiiiciiieennnenn,
SLIA Overall Impact — QuUeens, NEW YOIK .....c..uuueeiieeiiiiiiiiieee e esiiieeeee e e
New York Onshore VIA Receptor Sensitivity MatriX............occcvveeeeeeeiiiiiciiinenneennnn
New York Onshore VIA Magnitude of Effect MatriX ..........oooccvvieeeeeeiiiiiiiiieeeee,
New York Onshore VIA Overall Impact LeVelS.........ccooiiiiiiiiiiiiiieiee e
SLIA Receptor Sensitivity Matrix — Waterford, Connecticut ............ccceeecvveeeereneenn.
SLIA Magnitude of Effect Matrix — Waterford, Connecticut.............cccccveeeeeeeinnnns
SLIA Overall Impact — Waterford, CONNECHCUL.............occcvviieiieeee e
Connecticut Onshore VIA Receptor Sensitivity MatriX ........cccccveevvviccieieineeeeennnns
Connecticut Onshore VIA Magnitude of Effect MatrixX.........ccccceevvvvccivireeeneeeeennnns
Connecticut Onshore VIA Overall Impact LeVEIS ..........cccvveeeeeeeiiiiiieeeee e
DAL SOUICES ...ttt e e e et e e e e e e s et e e e e e e e e e e e snnsbbeeeeaaaeeas
States, Counties, and Towns Within the Study Area..........ccocceiviiieiiiiie e,
New York Counties and Municipalities to be Affected by Project Infrastructure
ANA/OT ACHVITIES .....eeie ittt e e st e e s e e e e s annneee s
New York Population Characteristics Within the Study Area.......c.c.cccoeecvvvveeneen.n.
Existing New York Economic Conditions in the Study Area........cccccceevveevvveeennennn.
New York Housing Statistics in the Study Area.........cccceveveeieiiiiee e
Connecticut Counties and Municipalities to be Affected by Project
Infrastructure and/or ACHIVITIES .........coiiiiiiiiiiie e
Connecticut Population Characteristics within the Study Area ............ccccceeevneeeen.
Existing Connecticut Economic and Employment Conditions in the Study

Connecticut Housing Statistics in the Study Area ..........cccccvveveeeeiiicciiiieeee e
Massachusetts Counties and Municipalities with Potential to be Affected by
Project Infrastructure and/or ACHVITIES .........eveiiuiiie e
Massachusetts Population Characteristics within the Study Area ............cccceee....
Existing Massachusetts Economic Conditions in the Study Area.............cccceee.
Massachusetts Housing Statistics in the Study Area ..........cccccvveeeeeeeeicciiiieeeeenn,
Summary of Maximum Design Scenario Parameters for Population,
Employment and Other Aspects of the Economy, and Housing and Property
WAIUBS ...ttt e e e e e e e e e e a e e e e e e e araaaa e s
Summary of Maximum Design Scenario Parameters for Land Use and

SUMMArY Of DAt SOUICES .......cocuiiiiiiiiiii ettt
Economic Value of the New York Tourism and Recreation Sector in the

I (00 Y Y == U RESPR
Table Economic Value of the Connecticut Tourism and Recreation Sector in
TNE STUAY ATB@ ...ttt et
Economic Value of the Rhode Island Tourism and Recreation Sector in the

S LE 0 Y Y == PR PPEPPR
Economic Value of the Massachusetts Tourism and Recreation Sector in the

I 110 Y Y = PRSP
Summary of Maximum Design Scenario Parameters for Recreation and
Tourism

XXiV



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Table 8.3-6.
Table 8.4-1.
Table 8.4-2.
Table 8.4-3.
Table 8.4-4.
Table 8.5-1.

Table 8.6-1.
Table 8.6-2.
Table 8.7-1.

Table 8.7-2.
Table 8.7-3.
Table 8.8-1.
Table 8.8-2.
Table 8.8-3.
Table 8.8-4.
Table 8.8-5.
Table 8.8-6.
Table 8.8-7.
Table 8.8-8.

Table 8.8-9.

Table 8.8-10.
Table 8.8-11.
Table 8.8-12.
Table 8.8-13.
Table 8.8-14.
Table 8.8-15.
Table 8.8-16.

Table 8.8-17.

Table 8.9-1.

Table 8.9-2.

Table 8.10-1.

Table 8.10-2.
Table 8.10-3.
Table 8.10-4.
Table 8.10-5.

Table 8.10-6.

SUMMArY Of DAt SOUICES .....ccciiuiiiiiiiiiii ettt eaeeee s 8-54
Counties within the EJ StUAY AFEa .........oiiiiiiiii i 8-60
Income and Minority Population LEVEIS ..o 8-72
Maximum Design Scenario Parameters for Environmental Justice...................... 8-76
SUMMArY Of DAt@ SOUICES.....cceeiiiiiiiiieiie e e ettt e e e e e e s e e e e e e s snsreaeeeeeeeeennnes 8-84
Summary of Maximum Design Scenario Parameters for Land Transportation

AN TIATFIC .t e e e enee s 8-91
Summary of Maximum Design Scenario Parameters for Aviation and Radar .... 8-104
Summary Of DAt SOUIMCES ........coiuuiiiiiiiiiie e 8-112
Summary of Maximum Design Scenario Parameters for Marine Navigation

=0 I I = T ] oo o = 1) o PSSO 8-148
Overview of Impacts and Vessels Assessed within the NSRA ..........cccccceeeeines 8-151
SUMMary Of Dat@ SOUICES........ccoiciiiiiieie et e e e e e e e e s e e e e e e e nnnes 8-162
Monitoring Systems Used in the GARFO RegiON........cccocceiiiiiiiieiiiiie e 8-172
Fisheries Outreach Conducted to-date, by Organization/Stakeholder................ 8-182
Recreational Saltwater Catch for Connecticut During 2020..........ccccccveeiiiiieeens 8-191
Recreational Saltwater Catch for Massachusetts During 2020..............ccccuvveeeee. 8-191
Recreational Saltwater Catch for New Jersey During 2020 .........ccccceeeeveiinvennnen. 8-192
Recreational Saltwater Catch for New York During 2020 ..........cccccevveeveeicnvnnnnnn. 8-192
Recreational Saltwater Catch for Rhode Island During 2020...........ccccceeviveeeennee 8-193
Top Regional Fishing Ports in 2020 (NY, RI, MA, CT, NJ) by Total Landing

Value and Weight; Catches from all Waters............cccoeeeeeiiiiiiiiiiiieeee e, 8-196

Top Commercial Fish Species in New York, Connecticut, Rhode Island,
Massachusetts, and New Jersey. Ranked by Weight and by Value for 2020..... 8-198
Top Exposed Fishing Ports to the Beacon Wind Lease Area, Based on

Average Annual Percentage of Landings by Port, 2008 to 2019................c......... 8-201
Top Exposed Fishing Gear Types to the Beacon Wind Lease Area, Based on
Average Percentage of Landings by Gear Type, 2008 t0 2019........ccccceevveeenne 8-202
Top Exposed FMPs to the Beacon Wind Lease Area, Based on Average
Percentage of Landings by FMP, 2008 t0 2019 .........coeiiiiiieiiiiiee e 8-202
Typical Squid Trawl Size and Configuration...........ccccceeev e, 8-205
Typical Scallop Dredge Size and Configuration ...........ccccocccviivieeeee i, 8-211
Typical Hydraulic Clam Dredge Size and Configuration ............ccccccooeccvvveeeeeennn. 8-215
Summary of Maximum Design Scenario Parameters for Commercial and
Recreational FiShiNg .........co.iiiiiiiii e 8-229
SuMMary Of DAt SOUICES.........ocuuiiiiiiiiiie ettt 8-244
Summary of Maximum Design Scenario Parameters for National Security

IMAITEIME USES ...ttt ettt e sttt e s e e e e e e eabae e e e anaeeeeanns 8-260
SUMMaAry Of Data SOUICES.........ooiciiiiiieie et e e re e e e e e e e 8-266
Summary of Maximum Design Scenario Parameters for Sand Resource

Areas and Ocean DiSPOSal SILES .........uiiiiiriiiie e 8-277
Submarine Cables Intersecting the Submarine Export Cable Corridors............. 8-281
Submarine Pipelines Intersecting the Submarine Export Cable Corridors ......... 8-285

Summary of Maximum Design Scenario Parameters for Cables and Pipelines. 8-288
Summary of Maximum Design Scenario Parameters for Scientific Research

AN SUINVEYS ..evtiieiiie e e ettt e e e st e e e e e e e s st e e e e aeeesessastaeeeeeeesassnnaseeeeaeeeeaannes 8-293
SUMMaAry Of Data SOUICES.........cocciiiiiieie et e e e e e e e e e e aanes 8-299

XXV



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

Table 8.11-1.

Table 8.11-2.
Table 8.12-1.

Table 8.12-2.

Table 8.12-3.

Table 8.12-4.

Summary of Maximum Design Scenario Parameters for Marine and Coastal

U S S ittt a e e e e e e e e e e 8-310
SUMMAry Of DAt@ SOUICES.......cooiiiiieiiiie e e e e e e e e e e s e s e e e e e e ennnes 8-317
Hospitals Closest to Project Construction and Operations and maintenance
ACTIVITIES ettt e e e e et e e s e e e e e anreeeeaaa 8-322
Fire, EMS, and Law Enforcement Closest to Project Construction and

Operations and Maintenance ACHVILIES ..........eoiiiiiiiii i 8-323
Summary of Maximum Design Scenario Parameters for Public Health and

S T= =] PP 8-325
SUMMATry Of Dat@ SOUICES.......ccoiiiiiiiiiie e e e e e e e e e s e s e e e e e e ennnes 8-336

XXVi



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |

Appendix J
Appendix K
Appendix L
Appendix M

Appendix N1
Appendix N2
Appendix O
Appendix P
Appendix Q
Appendix R
Appendix S

Appendix T
Appendix U
Appendix V1
Appendix V2
Appendix W
Appendix X
Appendix Y
Appendix Z
Appendix AA
Appendix BB
Appendix CC
Appendix DD
Appendix EE
Appendix FF
Appendix GG

Coastal Zone Management Consistency Statements

Summary of External Engagement Activities

Certified Verification Agent

Conceptual Project Design Drawings

Oil Spill Response Plan

Safety Management System

Marine Site Investigation Report

MetOcean Design Basis

Sediment Transport Analysis

Air Emissions Calculations and Methodology

In-Air Acoustic Assessment

Underwater Acoustic Assessment

United State Fish and Wildlife Service (USFWS) Information for Planning and
Conservation (IPaC) Report and State Listed Species

Wetlands Delineation Report - Queens, New York

Wetlands Delineation Report - Waterford, Connecticut

Ornithological and Marine Faunal Aerial Survey — APEM Studies

Avian Impact Assessment

Offshore Bat Survey Report

Bat Impact Assessment

Benthic Resources Characterization Reports — Lease Area and Submarine
Export Cables and Mapbooks

Essential Fish Habitat Technical Report

Marine Archaeological Resources Assessment

Terrestrial Archaeological Resources Assessment — Queens, New York
Terrestrial Archaeological Resources Assessment — Waterford, Connecticut
Historic Resources Visual Effects Assessment

Seascape, Landscape, and Visual Impact Assessment

Aircraft Detection Lighting System (ADLS) Analysis

Obstruction Evaluation and Airspace Analysis

Radar and Navigational Aid Screening Study

Navigation Safety Risk Assessment

Offshore Electric and Magnetic Field Assessment

Onshore Electric and Magnetic Field Assessment

Potential Scour Analysis

Air Traffic Flow Analysis

Socioeconomic Report

XXVil



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

PROJECT QUICK REFERENCE GUIDE

Key Project Term Description

Beacon Wind Beacon Wind LLC.

Beacon Wind 1 The portion of the Project and Lease Area which will be considered
a single wind farm dedicated to the Astoria power complex Point of
Interconnection (POI) for provision of power to New York
Independent System Operator (NY 1SO). Also referred to as
“BW1.”

Beacon Wind 2 The portion of the Project and Lease Area which will be considered
a single wind farm dedicated to a POI in Queens, New York or
Waterford, Connecticut to be determined for provision of power to
NY ISO or the New England ISO (ISO-NE). Also referred to as
“BwW2.”

Cable protection Measures to protect cable in instances where sufficient burial is not
feasible and/or at existing submarine asset crossings, which can
include placement of material, typically stone or rocks on and
around the cable.

Foundation Support structure for a wind turbine generator, offshore substation
or other offshore structures, including the structural and
geotechnical components, extending into the seabed.

Interarray cable Up to 150 kilovolt (kV) HVAC submarine export cable
interconnecting the wind turbines and offshore converter station.
The cable consists of a three-core copper or aluminum conductor
with a fiber-optic cable integrated into the cable.

Interconnection cable 138 kV HVAC onshore cables connecting the onshore converter
station to the POI.
J-tubes Metal tubes that route and protect cables against sea and wind

forces as the cables travel from the seabed, up the foundation, to
the base of the wind turbine tower or offshore substation topside.

Landfall Area where the submarine export cable is brought onshore.
Lease Commercial Lease of Submerged Lands for Renewable Energy
Development on the Outer Continental Shelf (OCS-A 0520).
Lease Area The geographic area defined in the Lease OCS-A 0520.
Metocean facilities Includes one floating light and detection ranging (floating LIDAR)

buoy, two wave and meteorological buoys, and two subsurface
current meters installed in the Lease Area. These were permitted
under the Site Assessment Plan and installed in November 2021.
Beacon Wind is also proposing to temporarily moor a metocean
buoy within the Lease Area during construction and installation
operations to provide real-time weather conditions.
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PROJECT QUICK REFERENCE GUIDE (continued)

Key Project Term Description

Offshore installation corridor

Minimum 1,640 ft (500 m) wide siting corridor for the offshore
cables from the Lease Area to the landfalls which will be
temporarily disturbed during installation activities. The siting
corridor serves as the maximum extent for the submarine export
cable installation corridor.”

Offshore substation facilities

Topside structure which receives the power from the wind turbines
through the interarray cables. This includes all primary auxiliary
and supporting systems. Each offshore substation facility will
include transformers to increase the voltage of the power received
from the wind turbines so the electricity can be efficiently
transmitted to the grid.

The offshore substation facilities include the offshore substation
and the offshore converter station that converts the HVAC power
received from the interarray cables into HVDC power for
transmission through the submarine export cables.

Offshore wind facility

Includes those facilities and wind energy development activities
permitted by the Bureau of Ocean Energy Management through an
outer continental shelf renewable energy lease.

Onshore construction
corridor

Onshore cable corridor and additional area required for
construction to install the onshore export cables from landfall to the
onshore substation facility, as well as the interconnection cables
from the onshore substation facility to the POI.

Onshore export cable

For BW1 and BW2, up to 400 kV HVDC cables connecting from
the onshore landfall locations to the onshore substation facilities.

Onshore substation facility

The onshore substation facility collects the power from the
submarine export cable and adjusts the voltage to support the
interconnection into the existing grid. The onshore substation
facility includes the onshore substation and the onshore converter
station that converts the HVYDC power received from the submarine
export cable into HVAC power for connection to the existing power
grid.

Point of Interconnection
(POI)

The existing substation where the Project is interconnected to
distribute power into the grid.

For BW1: Location where BW1 interconnects into the New York
Independent System Operator electricity grid at the Astoria power
complex in Queens, New York.

For BW2: Location where BW2 interconnects into electricity grid
either in Queens, New York or Waterford, Connecticut.

Project

The offshore wind project for OCS-A 0520 proposed by Beacon
Wind LLC consisting of BW1 and BW2.

7 Installation corridor does not include the additional space required for anchor spread in areas where anchored

installation vessels will be used.
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PROJECT QUICK REFERENCE GUIDE (continued)

Key Project Term Description

Project Area

Lease Area, BW1 and BW2 submarine export cable routes, and
onshore project facility locations including the onshore export and
interconnection cables, and onshore substation facilities.

Project Design Envelope
(PDE)

The reasonable range of project designs associated with various
components of the Project.

Scour protection

Material, typically stone or rocks, placed around/on top of a
structure, if required, to prevent seabed sediment from being
transported as a result of water flow.

Seabed penetration

The value specifies the required penetration depth of original
seabed for the monopile, piled jacket, or suction bucket jacket
foundations.

Seabed preparation

Preparation of the seabed for installation of scour material. For all
foundation types, filter layer and armor layer scour protection will
be evaluated and installed where required.

Submarine export cables

Up to 400 kV HVDC electric power transmission system used for
the transmission of electrical power from offshore substation
facilities to the onshore substation facilities.

Submarine export cable
routes

For BW1, the path of the submarine export cable from the offshore
substation facilities in the Lease Area to the POI in Queens, New
York. For BW2, two options for the linear path of the submarine
export cable from the offshore substation facilities in the Lease
Area to a POl in Queens, New York or Waterford, Connecticut.

Take

Term related to the United States Fish and Wildlife Service from
Section 3(18) of the Federal Endangered Species Act which refers
to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or
collect, or to attempt to engage in any such conduct.

Transition Piece (TP)

The portion of the foundation which forms the interface between
the wind turbine tower and the foundation, which can also serve
secondary purposes including housing electrical and
communication equipment and mounting ancillary components
such as boat access facilities, main access platforms, and J-tubes.

Wind turbine generator
(wind turbine)

A machine consisting of a rotor with three blades connected to the
nacelle, which contains an electrical generator and other
equipment. Wind turbines transform the kinetic energy created by
the rotation of the blades (due to wind energy) into electricity.
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Abbreviations and Acronyms

~ Acronym  pefiniton
ac acre
AC alternating current
ACHP Advisory Council on Historic Preservation
ACPARS Atlantic Coast Port Access Route Study
ADLS Aircraft Detection Lighting System
AIS Air Insulated Substation
ALARP as low as reasonably practicable
Beacon Wind Beacon Wind LLC
BGEPA Bald and Golden Eagle Protection Act
BOEM Bureau of Ocean Energy Management
bp bp Wind Energy Beacon Holding LLC
BW Beacon Wind
BW1 Beacon Wind 1
BW2 Beacon Wind 2
Call Call for Information and Nomination
CBRA Cable Burial Risk Assessment
CCTV Closed-Circuit Television
CECPN Certificate of Environmental Compatibility and Public Need
CFR Code of Federal Regulations
CGS Connecticut General Statutes
ConEd Consolidated Edison
CoP Construction and Operations Plan
CTDEEP Connecticut Department of Energy and Environmental Protection
CTVv Crew Transfer Vessel
CVA Certified Verification Agent
CWA Clean Water Act
CWIS cooling water intake system
CZMA Coastal Zone Management Act of 1972
DC direct current
DoD U.S. Department of Defense
DOl Department of the Interior
DP dynamic positioning
EA Environmental Assessment
ECL New York Environmental Conservation Law
EFH Essential Fish Habitat
EG Eastern Power Generating Company
EIS Environmental Impact Statement
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Empire Empire Offshore Wind LLC

EMF electromagnetic field

ENGO environmental non-governmental organization

EPA U.S. Environmental Protection Agency

ESA Endangered Species Act of 1973

FAA Federal Aviation Administration

FAST Fixing America’s Surface Transportation Act

FDR Facility Design Report

FIR Fabrication and Installation Report

FONSI Finding of No Significant Impact

ft feet

ft square feet

gal gallon

GBS gravity base structure

GIS geographic information system

GLD Geographic Location Description

GW gigawatt

ha hectare

HAT Highest Astronomical Tide

HDD horizontal directional drilling

hr hour

HRG High-Resolution Geophysical

HVAC high-voltage alternating-current

HVDC high-voltage direct-current

IALA International Association of Marine Aids to Navigation and Lighthouse
Authorities

ICPC International Cable Protection Committee

IEC International Electrotechnical Commission

IECRE IEC System for Certification to Standards Relating to Equipment for Use in
Renewable Energy Applications

IEEE Institute of Electrical and Electronics Engineers

IHA Incidental Harassment Authorization

in Inch

IPaC Information for Planning and Conservation

ISO Independent System Operator

ISO-NE New England Independent System Operator

ITP Incidental Take Permit

kg kilogram

kJ kilojoule
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km kilometer

KP Kilometer Point

kts knots

kv kilovolt

I liter

LCOE Levelized Cost of Energy

LED light-emitting diode

LiDAR Light Detection and Ranging

LIPA Long Island Power Authority

LIRC Long Island Reinforcement Cables

LNM Local Notice to Mariners

LOA Letter of Authorization

m meters

m/s meters per second

m? square meters

m?3 cubic meters

MARA marine archaeological

MARACOOQOS Mid-Atlantic Regional Association Coastal Ocean Observing System
MARCO Mid-Atlantic Regional Council on the Ocean
MARIPARS Massachusetts and Rhode Island Port Access Route Study
MA WEA Massachusetts Wind Energy Area

MA/RI WEA Massachusetts Rhode Island Wind Energy Area
MBES Multibeam Echosounder

MBTA Migratory Bird Treaty Act of 1918

MEC munitions and explosives of concern

mgd million gallons per day

MHHW Mean Higher High Water

mi statute mile

mm millimeter

MMPA Marine Mammal Protection Act of 1972
MSFCMA Magnuson-Stevens Fisheries Conservation and Management Act of 1976
MSL mean sea level

MW megawatt

N/A Not Applicable

NCEI National Centers for Environmental Information
NDAA National Defense Authorization Act

NEPA National Environmental Policy Act

NHPA National Historic Preservation Act of 1966

nm nautical mile
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NOAA National Oceanic and Atmospheric Administration

NMFS National Marine Fisheries Service

NOI Notice of Intent

NPDES National Pollutant Discharge Elimination System

NREL National Renewable Energy Laboratory

NRHP National Register of Historic Places

NROC Northeast Regional Ocean Council

NY New York

NYCRR New York Codes, Rules and Regulations

NY ISO New York Independent System Operator

NYPA New York Power Authority

NYSDEC New York State Department of Environmental Conservation

NYSDOS New York State Department of State

NYSE New York Stock Exchange

NYSERDA New York State Energy Research and Development Authority

NYSRHP New York State Register of Historic Places

O&M operations and maintenance

OCsSs Outer Continental Shelf

OCSLA Outer Continental Shelf Lands Act

OGS New York State Office of General Services

OREC Offshore Wind Renewable Energy Certificate

OSE Oslo Stock Exchange

OSRP Oil Spill Response Plan

PATON Private Aids to Navigation

PDE Project Design Envelope

PE polyethylene

POI Point of Interconnection

Project The development and operation of the Project Area for the generation of
offshore wind energy and its transmission to interconnections onshore. The
Project will consist of BW1 and BW2.

PSN Proposed Sale Notice

QMA Qualified Marine Archaeologist

RICRMC Rhode Island Coastal Resources Management Council

RCSA Regulations of Connecticut State Agencies

RFI Request for Interest

ROD Record of Decision

RTO Regional Transmission Organization

ROV remotely operated vehicle

SAMP Special Area Management Plan
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SAP Site Assessment Plan

SBMT South Brooklyn Marine Terminal
SBP Sub-bottom Profiler

SCADA Supervisory Control and Data Acquisition
SFe sulfur hexafluoride

SHPO State Historic Preservation Office
SOV Service Operations Vessel
SPDES State Pollutant Discharge Elimination System
SPS Significant Peripheral Structure
THPO Tribal Historic Preservation Office
TP Transition Piece

TSHD Trailing Suction Hopper Dredger
TSS Traffic Separation Scheme

U.S. United States

U.S.C. United States Code

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

USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey

UXxo unexploded ordnance

VHF very-high frequency

WEA wind Energy Area

XLPE cross-linked polyethylene

yd3 cubic yard
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1.0 Introduction

Beacon Wind LLC (Beacon Wind) proposes to construct and operate an offshore wind facility located
in the designated Renewable Energy Lease Area OCS-A 0520 (Lease Area). The Lease Area covers
approximately 128,811 acres (ac; 52,128 hectares [ha]) and is located approximately 20 statute miles
(mi) (17 nautical miles [nm], 32 kilometers [km])® south of Nantucket, Massachusetts and 60 mi (52 nm,
97 km) east of Montauk, New York. The Lease Area was awarded through the Bureau of Ocean
Energy Management (BOEM) competitive renewable energy lease auction of the Wind Energy Area
(WEA) offshore of Massachusetts.® The proposed Project Area is comprised of the Lease Area, the
submarine export cable routes, and onshore project facility locations including the onshore export and
interconnection cables, and onshore substation facilities.

Beacon Wind proposes to develop the entire Lease Area in what could potentially be up to two
individual wind farms, known as Beacon Wind 1 (BW1) and Beacon Wind 2 (BW2) (collectively referred
to hereafter as the Project). The Project includes the development and operation of the Project Area
for the generation of offshore wind energy and its transmission to interconnection points onshore. BW1
includes wind turbines in the Project Lease Area and an export cable route to Queens, New York.
BW2 includes wind turbines in the Project Lease Area and an export cable route to Queens, New York,
or Waterford, Connecticut. Beacon Wind submits this updated supplement to the Construction and
Operations Plan (COP) to support the siting, development, and operation of the Project.

1.1 COP Requirements

The purpose of this COP is to provide information about the Project to BOEM and other federal and
state agencies. The COP was prepared in accordance with Title 30 of the Code of Federal Regulations
(CFR) Part 585, BOEM's Guidelines for Information Requirements for a Renewable Energy
Construction and Operations Plan (BOEM 2020), and other BOEM policy, guidance, and regulations.
Table 1.1-1 details the BOEM requirements for developing a COP and where the information can be
found within this document.

8 Distances throughout the COP are provided as statute miles (mi) or nautical miles (nm) as appropriate, with kilometers
(km) in parentheses. For reference, 1 mi equals approximately 0.87 nm or 1.6 km.

9 On December 13-14, 2018, BOEM held a competitive lease sale (i.e., auction) for Wind Energy Areas offshore
Massachusetts, pursuant to 30 CFR § 585.211. Equinor Wind US LLC was the winner of Lease Area OCS-A 0520.
The Commercial Lease of Submerged Lands for Renewable Energy Development on the Outer Continental Shelf
OCS-A 0520 (Lease) for 128,811 ac (52,128 ha) went into effect on April 1, 2019. Following issuance of the Lease,
Equinor Wind US LLC began to conduct comprehensive desktop studies of the environmental resources found
within the Lease Area. Equinor Wind US LLC assigned the lease to Beacon Wind LLC effective January 27, 2021.
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TABLE 1.1-1. BOEM REGULATIONS FOR DEVELOPING A CONSTRUCTION AND OPERATIONS PLAN

BOEM Requirement Location in COP

30 CFR §585.105(a)
(2) Design your projects and conduct all Section 1.2.3 - Proposed Activities
activities in a manner that ensures safety Section 3.0- Project Description
and will not cause undue harm or damage to  Appendix D - Conceptual Project Design Drawings
natural resources, including their physical,
atmospheric, and biological components to
the extent practicable; and take measures to
prevent unauthorized discharge of pollutants,
including marine trash and debris into the
offshore environment.
30 CFR § 585.621(a-9)
(a) The project will conform to all applicable  Section 1.5 - Regulatory Framework
laws, implementing regulations, lease
provisions, and stipulations or conditions of

the lease.
(b) The project will be safe. Section 8.12 - Public Health and Safety
Appendix D - Conceptual Project Design Drawings
Appendix E - Oil Spill Response Plan
Appendix F - Safety Management System
Appendix G - Marine Site Investigation Report
Appendix BB - Navigation Safety Risk Assessment
(c) The project will not unreasonably Section 8.2 - Land Use and Zoning
interfere with other uses of the Outer Section 8.6 - Aviation
Continental Shelf (OCS), including those Section 8.7 - Marine Transportation and Navigation
involved with National security or defense. Section 8.9 - Department of Defense and OCS

National Security Maritime Uses
Section 8.10 - Marine Energy and Infrastructure
Appendix Z - Obstruction Evaluation and Airspace
Analysis

(d) The project will not cause undue harm or  Section 4 - Physical Resources

damage to natural resources; life (including Section 5 - Biological Resources

human and wildlife); property; the marine, Section 6 - Cultural Resources

coastal, or human environment; or sites, Section 7 - Visual Resources

structures, or objects of historical or Section 8 - Human Resources and the Built
archeological significance. Environment

Avoidance, Minimization, and Mitigation Measures
are provided in each section of Volume 2
Appendix G - Marine Site Investigation Report
Appendix | - Sediment Transport Analysis
Appendix J - Air Emissions Calculations and
Methodology

Appendix N1/N2 - Wetlands Delineation Reports
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Appendix O - Ornithological and Marine Faunal
Aerial Survey — APEM Studies

Appendix P - Avian Impact Assessment
Appendix Q - Offshore Bat Survey Report
Appendix R - Bat Impact Assessment

Appendix S - Benthic Resources Characterization
Reports and Mapbooks

Appendix T - Essential Fish Habitat Technical
Report

Appendix U - Marine Archaeological Resources
Assessment

Appendix V1/V2 — Terrestrial Archaeological
Resources Assessments

Appendix W — Historic Resources Visual Effects
Assessment

Appendix X - Seascape, Landscape, and Visual
Impact Assessment

Appendix CC - Offshore Electric and Magnetic Field
Assessment

Appendix DD - Onshore Electric and Magnetic Field
Assessment

Appendix EE - Scour Analysis

Appendix FF - Air Traffic Flow Analysis

(e) The project will use the best available
and safest technology.

Section 3 - Project Description

() The project will use best management
practices.

Avoidance, Minimization, and Mitigation Measures
are provided in each section of Volume 2

(9) The project will use properly trained
personnel.

Section 8.12 - Public Health and Safety
Appendix F - Safety Management System

30 CFR § 585.626(a)

(1) Shallow Hazards

(i) Shallow Faults;

(ii) Gas Seeps or shallow gas;

(iii) Slump blocks or slump sediments;

(iv) Hydrates; and

(v) Ice Scour of seabed sediments.

Section 4.1 - Physical and Oceanographic
Conditions
Appendix G - Marine Site Investigation Report

(2) Geological survey relevant to the design

and siting of facility

(i) Seismic activity at your proposed site;

(ii) Fault zones;

(i) The possibility and effects of seabed
subsidence; and

(iv) The extent and geometry of faulting

attenuation effects of geological conditions

near your site.

Section 4.1 - Physical and Oceanographic
Conditions
Appendix G - Marine Site Investigation Report

(3) Biological
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(i) A description of the results of biological
surveys used to determine the presence of
live bottoms, hard bottoms, and topographic
features, and surveys of other marine
resources such as fish populations (including
migratory populations), marine mammals,
sea turtles, and sea birds.

Section 4.1 - Physical and Oceanographic
Conditions

Section 5 - Biological Resources

Appendix G - Marine Site Investigation Report
Appendix O - Ornithological and Marine Faunal
Aerial Survey — APEM Studies

Appendix P - Avian Impact Assessment
Appendix Q — Offshore Bat Survey Report
Appendix R - Bat Impact Assessment
Appendix S - Benthic Resources Characterization
Reports and Mapbooks

Appendix T - Essential Fish Habitat Technical
Report

(4) Geotechnical Survey

(i) The results of a testing program used to
investigate the stratigraphic and engineering
properties of the sediment that may affect
the foundations or anchoring systems for
your facility.

Section 4.1.2 - Geologic Conditions
Appendix G - Marine Site Investigation Report
Appendix | - Sediment Transport Analysis

(ii) The results of adequate in situ testing,
boring, and sampling at each foundation
location, to examine all important sediment
and rock strata to determine its strength
classification, deformation properties, and
dynamic characteristics.

(iii) The results of a minimum of one deep
boring (with soil sampling and testing) at
each edge of the project area and within the
project area as needed to determine the
vertical and lateral variation in seabed
conditions and to provide the relevant
geotechnical data required for design.

(5) Archaeological Resources

(i) A description of the historic and
prehistoric archaeological resources, as
required by the National Historic
Preservation Act of 1966 (NHPA) (16 U.S.C.
88 470 et seq.), as amended.

Section 6 - Cultural Resources

Appendix U - Marine Archaeological Resources
Assessment

Appendix V1/V2 - Terrestrial Archaeological
Resources Assessments

(6) Overall Site Investigation

(i) Scouring of the seabed,;

(i) Hydraulic instability;

(iii) The occurrence of sand waves;

(iv) Instability of slopes at the facility location;

(v) Liguefaction, or possible reduction of
sediment strength due to increased pore
pressures;

Section 4.1- Physical and Oceanographic Conditions
Appendix G - Marine Site Investigation Report
Appendix | - Sediment Transport Analysis

Appendix EE - Scour Analysis
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(vi) Degradation of subsea permafrost layers;

(vii) Cyclic loading;

(viii) Lateral loading;

(ix) Dynamic loading;

(x) Settlements and displacements;

(xi) Plastic deformation and formation
collapse mechanisms; and

(xii) Sediment reactions on the facility
foundations or anchoring systems.

30 CFR § 585.626(b)

(1) Contact information.

Section 1.8 - Authorized Representative

(2) Designation of operator, if applicable.

Not applicable

(3) The construction and operation concept.

Section 1.2 - Project Overview
Section 1.4 - Purpose and Need for the Project
Section 3 - Project Description

(4) Commercial lease stipulations and
compliance.

Section 1.5 - Regulatory Framework

(5) A location plat.

Section 1.2 - Project Overview (Figure 1.2-1)
Section 3 - Project Description (Figure 3.1-1)

(6) General structural and project design,
fabrication, and installation.

Section 1.9 - Certified Verification Agent

Section 3 - Project Description

Appendix C - Certified Verification Agent
Appendix D - Conceptual Project Design Drawings

(7) All cables and pipelines, including cables
on project easements.

Section 1.2.3 - Proposed Activities
Section 3 - Project Description

(8) A description of the deployment activities.

Section 1.2.3 - Proposed Activities
Section 3 - Project Description

Appendix E - Oil Spill Response Plan
Appendix F - Safety Management System

(9) A list of solid and liquid wastes
generated.

Section 3.4.1 - Construction and Installation
Activities
Section 3.5 - Operations and Maintenance Activities

(20) A listing of chemical products used (if
stored volume exceeds Environmental
Protection Agency (EPA) Reportable
Quantities).

Appendix E - Oil Spill Response Plan

Section 3.3.1.1 (Table 3.3-2 - Summary of Wind
Turbine Oil/Grease/Fuel Maximum PDE Parameters)
Section 3.3.1.2 (Table 3.3-4 - Summary of Offshore
Substation Oil/Grease/Fuel Maximum PDE
Parameters)

(11) A description of any vessels, vehicles,
and aircraft you will use to support your
activities.

Section 3.4 - Construction and Installation Activities
Section 3.5.1 - Offshore Operations and
Maintenance Activities

(12)(i) A general description of the operating
procedures and systems under normal
conditions.

Section 3.5 - Operations and Maintenance Activities
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(22)(ii) A general description of the
operating procedures and systems in the
case of accidents or emergencies, including
those that are natural or manmade.

Section 3.5 - Operations and Maintenance Activities
Section 8.7 - Marine Transportation and Navigation

Section 8.12 - Public Health and Safety

Appendix F - Oil Spill Response Plan

Appendix BB - Navigation Safety Risk Assessment

(13) Decommissioning and site clearance
procedures.

Section 3.7 - Decommissioning Activities

(24)(i) A listing of all federal, state, and local
authorizations, approvals, or permits that are
required to conduct the proposed activities,
including commercial operations. The U.S.
Coast Guard (USCG), U.S. Army Corps of
Engineers (USACE), and any other
applicable authorizations, approvals, or
permits, including any Federal, State or local
authorizations pertaining to energy
gathering, transmission or distribution (e.g.,
interconnection authorizations).

Section 1.5 - Regulatory Framework

(14)(ii) A listing of all federal, state, and local
authorizations, approvals, or permits that are
required to conduct the proposed activities,
including commercial operations. A
statement indicating whether you have
applied for or obtained such authorization,
approval, or permit.

Section 1.5 - Regulatory Framework

(15) Your proposed measures for avoiding,
minimizing, reducing, eliminating, and
monitoring environmental impacts.

Summary of Avoidance, Minimization, and Mitigation
Measures are provided in each resource section of
Volume 2

(16) Information you incorporate by
reference.

By Section, References

(17) A list of agencies and persons with
whom you have communicated, or with
whom you will communicate, regarding
potential impacts associated with your
proposed activities.

Section 1.6 - Agency and Public Outreach
Appendix B - Summary of External Engagement
Activities

(18) Reference.

By Section, References

(19) Financial assurance.

Section 1.10 - Financial Assurance

(20) Certified Verification Agent (CVA)
nominations for reports required in subpart G
of this part.

Section 1.9 - Certified Verification Agent
Appendix C - CVA Statement of Qualifications

(21) Construction schedule.

Section 1.2.4 - Anticipated Construction Schedule

(22) Air quality information.

Section 4.3 - Air Quality
Appendix J - Air Emissions Calculations and
Methodology

(23) Other information.

Not applicable.
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30 CFR § 585.627(a)

(1) Hazard information.

Section 4.1 - Physical and Oceanographic
Conditions

Section 8.10 - Marine Energy and Infrastructure
Appendix G - Marine Site Investigation Report
Appendix | - Sediment Transport Analysis

(2) Water quality.

Section 4.2 - Water Quality
Appendix | - Sediment Transport Analysis

(3) (i) Benthic Communities.

Section 5.5 - Benthic Resources & Finfish,
Invertebrates, and Essential Fish Habitat
Appendix S - Benthic Resource Characterization
Reports and Mapbooks

(3) (i) Marine Mammals.

Section 5.6 - Marine Mammals

(3) (iii) Sea turtles.

Section 5.7 - Sea Turtles

(3) (iv) Coastal and marine birds.

Section 5.3 - Avian Species

Appendix O - Ornithological and Marine Faunal
Aerial Survey — APEM Studies

Appendix P - Avian Impact Assessment

(3) (v) Fish and shellfish.

Section 5.5 - Benthic Resources & Finfish,
Invertebrates, and Essential Fish Habitat
Appendix S - Benthic Resource Characterization
Reports and Mapbooks

Appendix T - Essential Fish Habitat Technical
Report

(3) (vi) Plankton.

Section 5.5 - Benthic Resources & Finfish,
Invertebrates, and Essential Fish Habitat
Appendix T - Essential Fish Habitat Assessment

(3) (vii) Seagrasses.

Section 5.5 - Benthic Resources & Finfish,
Invertebrates, and Essential Fish Habitat
Appendix T - Essential Fish Habitat Technical
Report

(3) (viii) Plant life.

Section 5 - Biological Resources
Section 5.2 - Wetlands and Waterbodies
Appendix N1/N2 - Wetlands Delineation Reports

(4) Threatened or endangered species.
(5) Sensitive biological resources or habitats

Section 5 - Biological Resources

Appendix M — United States Fish and Wildlife
Service (USFWS) Information for Planning and
Conservation (IPaC) Report and State Listed
Species

Appendix N1/N2 - Wetlands Delineation Reports
Appendix O - Ornithological and Marine Faunal
Aerial Survey — APEM Studies

Appendix P - Avian Impact Assessment
Appendix Q - Offshore Bat Survey Report
Appendix R - Bat Impact Assessment
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Appendix S - Benthic Resources Characterization
Reports

Appendix T - Essential Fish Habitat Technical
Report

(6) Archaeological resources.

Section 6 - Cultural Resources

Appendix U - Marine Archaeological Resources
Assessment

Appendix V1/V2 - Terrestrial Archaeological
Resources Assessments

(7) Social and economic resources.

Section 8.1 - Population, Economy,
Employment and Housing and Property Values
Section 8.3 - Recreation and Tourism

Section 8.4 - Environmental Justice

Section 8.8 - Commercial and Recreational
Fishing

Appendix GG — Socioeconomic Report

(8) Coastal and marine uses.

Section 8.8 - Commercial and Recreational Fishing
Section 8.11 - Other Marine Uses

(9) Consistency Certification.

Section 1.5.3 - State Permits, Approvals, and
Consultations

Appendix A - Coastal Zone Management
Consistency Statements

(10) Other resources, conditions, and
activities.

Not applicable.

30 CFR § 585.627(b)

Consistency certification.

Section 1.5.3 - State Permits, Approvals, and
Consultations

Appendix A - Coastal Zone Management
Consistency Statements

30 CFR § 585.627(c)

Oil spill response plan.

Appendix E - Oil Spill Response Plan

30 CFR § 585.627(d)

Safety management system.

Appendix F - Safety Management System

1-8



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

1.2 Project Overview

Beacon Wind proposes to construct and operate an offshore wind facility located in the Lease Area .
The Lease Area covers approximately 128,811 acres (52,128 ha) and is located approximately 20 mi
(17 nm, 32 kilometers [km])1° south of Nantucket, Massachusetts and 60 mi (52 nm, 97 km) east of
Montauk, New York (Figure 1.2-1 and Figure 1.2-2, below).

Beacon Wind proposes to develop the entire Lease Area with up to two individual wind farms, known
as BW1 and BW2. BW1 is located in the northern 56,835 ac (22,879 ha) of the Lease Area and BW2
is located in the southern 51,611 ac (20,886 ha) of the Lease Area, with a 20,665 ac (8,363 ha) Overlap
Area that could be included in either BW1 or BW2. The Overlap Area is included in the event that
engineering or technical challenges arise at certain locations within the Lease Area, to provide
flexibility for final selection of a wind turbine supplier for the Project (which will determine the final
number of wind turbine positions needed for BW1 and BW2), and for environmental or other
considerations. All positions in the Overlap Area are intended for development and are required to
meet the Project’s purpose and need.

Each wind farm will be electrically isolated and independent from the other via transmission systems
that connect two separate offshore substations to two onshore Points of Interconnection (POISs).
However, if BW1 and BW2 both interconnect with the New York Independent System Operator (NY
ISO), the Project will assess the possibility of cable linkage between BW1 and BW2. BW1 will connect
to the NY ISO transmission network at an existing substation in the Astoria power complex in Queens,
New York. Beacon Wind is assessing two submarine export cable route options for BW2, one to
Queens, New York and one to Waterford, Connecticut. It is anticipated that the onshore POI for BW2
will interconnect with the NY ISO or the New England Independent System Operator (referred to as
ISO-NE) grid.

Beacon Wind is developing up to 155 wind turbines and supporting tower structures, and up to two
offshore substation facilities, using up to 157 foundations in the Lease Area (encompassing both BW1
and BW2). BW1 will include between 61 and 94 wind turbines and BW2 will include between 61 and
94 wind turbines, see Section 2.1.5 BW2 Submarine Export Cable Routes, Landfalls and Onshore
Substation - Waterford, Connecticut for additional details. The Overlap Area includes 33 wind
turbines that could be incorporated into either BW1 or BW2.

The layout of the wind turbine positions within the Lease Area is based on the agreement negotiated
with the other Massachusetts Rhode Island Wind Energy Area (MA/RI WEA) leaseholders. A regional
layout with 1 nm (1.9 km) spacing in the cardinal directions (N/S/E/W) has been proposed to improve
navigation safety for mariners across the multiple projects being developed concurrently (herein
referred to as the 1x1 nm [1.9x1.9 km] layout). As of the initial February 2022 submittal date for this
COP, BOEM has approved at least two projects that adopt this layout configuration. As such, Beacon
Wind interprets that approval by BOEM, including USCG and other cooperating agencies to be an
endorsement of the layout agreement.

10 Distances throughout the COP are provided as statute miles (mi) or nautical miles (nm) as appropriate, with
kilometers (km) in parentheses. For reference, 1 mi equals approximately 0.87 nm or 1.6 km.

1-9



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

FIGURE 1.2-1. PROJECT OVERVIEW (LEASE AREA AND SUBMARINE EXPORT CABLE ROUTES)
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FIGURE 1.2-2. PROJECT OVERVIEW (LEASE AREA AND SUBMARINE EXPORT CABLE ROUTES) WITH BATHYMETRY
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1.2.1 BOEM OCS Wind Energy Offshore Massachusetts Development

In 2009, BOEM began the process of evaluating areas off the coast of New England for potential
suitability of offshore wind development. This process included both public stakeholder consultation
and desktop analysis.!! This included the formation of the Massachusetts-BOEM task force, with
representation from federal, state, tribal governments, and local government agencies and also
incorporated public stakeholder meetings. Following these initial steps and consultation, BOEM
published a Request for Interest (RFI) on December 29, 2010 for a preliminary Massachusetts Wind
Energy Area (MA WEA) of approximately 1,884,920 ac (762,800 ha), referred to as the “RFI area.”
This RFI requested expressions of commercial interest from potential wind energy developers, as well
as any information from the public relevant to determining the suitability of the RFI area for offshore
wind development. After the first round of responses to the RFI, BOEM announced a second public
comment period, which closed on April 18, 2011. A total of 10 companies, responded to the RFI and
260 public comments were received through this process. After careful consideration of the public
comments, as well as input from the Massachusetts-BOEM task force, BOEM extensively modified
the RFI area to address stakeholder concerns (Figure 1.2-3). For example, BOEM decided to exclude
certain areas identified as important habitats that could be adversely affected if ultimately used for
offshore wind energy development. The distance from the WEA to the nearest shore was also
extended, in an effort to further reduce potential visual impacts. Following these revisions, the initial
MA WEA was reduced in size by approximately 40 percent.

On February 6, 2012, BOEM published a “Call for Information and Nominations” (“Call”) for areas
within the revised MA WEA (the “Call Area”). The Call for Information and Nominations requested the
submission of a nomination for a lease by those interested in potentially obtaining a commercial lease
for the “Call Area” and also allowed interested and affected parties to provide comments about site
conditions, resources, or uses within the “Call Area.” That same month, BOEM also published a Notice
of Intent (NOI) to prepare an Environmental Assessment (EA) for the “Call Area.” The EA was made
available for public review on November 12, 2012. Comments on the EA were considered and the
revised EA for the WEA was issued on June 4, 2013. As a result of the analysis presented in the
revised EA, BOEM issued a “Finding of No Significant Impact” (also known as a “FONSI”), which
concluded that reasonably foreseeable environmental effects associated with the commercial wind
lease issuance and related activities would not significantly impact the environment.

On June 17, 2014, BOEM and Massachusetts announced that approximately 742,000 ac (300,277
ha) comprising the MA WEA would be made available for commercial wind energy leasing. The
Beacon Wind Lease Area was shown within Massachusetts Lease OCS-A 0502 at this stage (Figure
1.2-4). On January 29, 2015, BOEM held a competitive lease sale, conducted as an auction, for the
lease areas within BOEM’'s MA WEA. As a result of the 2015 auction, Lease Areas OCS-A 0500 and
OCS-A 0501 were awarded to the highest bidders and Lease Areas OCS-A 0502 and OCS-A 0503
remained unleased.

On December 16, 2016, and January 4, 2017, Statoil Wind US LLC (which was renamed to Equinor
Wind US LLC on May 15, 2018) and PNE Wind USA, Inc., individually submitted unsolicited lease
requests for the previously unleased areas in the WEA offshore Massachusetts (Lease Areas OCS-A
0502 and OCS-A 0503). At the time, Lease Area OCS-A 0502 was approximately 248,015 acres

11 Desktop analysis included the Assessment of Offshore Wind Energy Leasing Areas for the BOEM Massachusetts
Wind Energy Area Report authored by the Department of Energy’s National Renewable Energy Laboratory (NREL).
The report is available at: http://www.nrel.gov/docs/fy140sti/60942.pdf.
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(100,368 ha) and Lease Area OCS-A 0503 was approximately 140,554 acres (56,880 ha). Due to the
fact that both parties nominated the same areas, BOEM determined that competitive interest existed
and made plans to proceed with the competitive leasing process outlined in BOEM'’s regulations. On
April 6, 2018, BOEM announced the release of the Atlantic Wind Lease Sale 4-A Proposed Sale Notice
(PSN) for 388,569 acres (157,352 ha) offshore Massachusetts. The PSN published in the Federal
Register on April 11, 2018. On October 17, 2018, the Secretary of the Interior announced that there
would be an auction for nearly 390,000 ac (157,827 ha) offshore Massachusetts on December 13,
2018 (Figure 1.2-5). Details were published in a Final Sale Notice appearing in the Federal Register
on October 19, 2018. This announcement also solidified an updated lease area map which identified
three leases within the space and introduced lease identification numbers OCS-A 520, OCS-A 0521,
and OCS-A 0522.

From December 13 to December 14, 2018, BOEM held a competitive lease sale (i.e., auction) for the
previously specified Wind Energy Areas offshore Massachusetts. This auction lasted 32 rounds, and
Equinor Wind US LLC was identified as the winner for Lease OCS-A 0520 (128,811 ac; 52,128 ha),
Mayflower Wind Energy, LLC was identified as the winner of Lease OCS-A 0521 (127,388 ac; 51,552
ha), and Vineyard Wind, LLC was identified as the winner of Lease OCS-A 0522 (132,370 ac; 53,568
ha). The current delineations of all the MA WEAs can be seen in Figure 1.2-6. Figure 1.2-7 shows
the milestones for Lease Area OCS-A 0520 from the original RFI through planned COP submittal.

The Lease was awarded to Equinor Wind US LLC with an effective date of April 1, 2019. On January
27,2021, Equinor Wind US LLC assigned the Lease to Beacon Wind LLC.

The Project will be located approximately 20 mi (17 nm, 32 km) southwest of Nantucket and contains
water depths ranging from 120-200 feet (ft) (37-61 meters [m]) with average wind speeds at 33 ft (10
m) above mean sea level (MSL) of approximately 30-33 feet per second (ft/s) (9-10 meters per second
[m/s]) and seabed conditions comprised of glacial zones, sand, and clay.
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FIGURE 1.2-3. BOEM INITIAL PLANNING AREAS FOR MASSACHUSETTS WIND ENERGY AREA LEASES
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FIGURE 1.2-4. BEACON WIND LEASE AREA DURING BOEM PLANNING PHASE (JUNE 2014)
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FIGURE 1.2-5. DECEMBER 2018 MASSACHUSETTS WIND ENERGY AUCTION LEASE AREAS
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FIGURE 1.2-6. CURRENT 2022 STATUS OF MASSACHUSETTS/RHODE ISLAND WIND ENERGY AREAS
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FIGURE 1.2-7. OVERVIEW OF PROJECT MILESTONES
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1.2.2 BOEM Renewable Energy Lease OCS-A 0520

The Commercial Lease of Submerged Lands for Renewable Energy Development on the Outer
Continental Shelf OCS-A 0520 (Lease) for 128,811 ac (52,128 ha) went into effect on April 1, 2019.
On January 27, 2021, Equinor Wind US LLC assigned the Lease to Beacon Wind LLC, and on January
29, 2021, Equinor Wind US LLC sold 50 percent of non-operated interests in the Project to bp Wind
Energy Beacon Holding LLC (bp) as part of a larger transaction in which Equinor Wind US LLC and
bp formed a strategic partnership to develop offshore wind in the United States (U.S.). Therefore, the
COP and associated attachments refer to Beacon Wind as the Leaseholder. Following issuance of the
Lease, Beacon Wind began to conduct comprehensive desktop studies of the environmental
resources found within the Lease Area and requested a 12-month extension of the Preliminary Term
of the Lease from BOEM on February 11, 2020.12 BOEM approved the request on March 24, 2020,
extending the Preliminary Term from April 1, 2020 to April 1, 2021.

As required by Addendum C, Lease Stipulation 2.1.1, Beacon Wind submitted a High Resolution
Geophysical (HRG) and Geotechnical Survey Plans to BOEM on April 4, 2019, January 28, 2020, May
13, 2020, and December 18, 2020, respectively, to conduct site characterization surveys of the entire
Lease Area and submarine export cable routes. The survey plans were deemed satisfactory by BOEM
on August 6, 2019, August 5, 2020, August 27, 2020, and March 24, 2021, with survey work
commencing in August 2020 and are ongoing. The results of these surveys are presented in detail in
Appendix G Marine Site Investigation Report.

On December 8, 2020, Beacon Wind submitted its Site Assessment Plan (SAP).1* BOEM determined
the proposed facilities to be “not complex or significant” and deemed the SAP complete and sufficient
and was approved by BOEM on September 24, 2021, allowing for the installation of one Floating Light
Detection and Ranging (floating LIiDAR) Buoy, two wave and meteorological buoys, and two
subsurface current meter moorings in the Lease Area. The Metocean Facilities were deployed on
November 10, 2021 and will collect wind profile and metocean data for an approximately two-year
period. Historical and near-real time data from these Beacon Wind metocean facilities detailing wind
speed, wind direction, air temperature, relative humidity, barometric pressure, directional waves,
current velocity, water temperature, salinity, depth sensor can be publicly viewed at the Mid-Atlantic
Regional Association Coastal Ocean Observing System (MARACOOS) website.

Table 1.2-1 summaries the Lease stipulations and Beacon Wind's statement of compliance.

12 Some aspects of developing the Lease Area were performed by Equinor Wind US LLC prior to the assignment of the
Lease to Beacon Wind. For simplicity, the COP refers to only Beacon Wind in such instances, unless otherwise
noted.

13 A public version of the SAP is available on BOEM’s website (https://www.boem.gov/BeaconWind).

14 MARACOOS OceansMap and ERDDAP - Search (maracoos.org)
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TABLE 1.2-1. SUMMARY OF LEASE STIPULATIONS

Lease
Stipulations

Description

Statement of
Compliance/ COP
Document
Location

Section 4:
Payments

(a) The Lessee must make all rent payments to the
Lessor in accordance with applicable regulations in 30
CFR 8 585, unless otherwise specified in Addendum
ng"

(b) The Lessee must make all operating fee payments
to the Lessor in accordance with applicable regulations
in 30 CFR § 585, as specified in Addendum “B”.

Beacon Wind has
and will continue to
comply with this
condition.

Section 5: Plans

The Lessee may conduct those activities described in
Addendum "A" only in accordance with a SAP or COP
approved by the Lessor. The Lessee may not deviate

from an approved SAP or COP except as provided in

applicable regulations in 30 CFR § 585.

Beacon Wind has
and will continue to
comply with this
condition.

Section 6:
Associated Project
Easements

Pursuant to 30 CFR § 585.200(b), the Lessee has the
right to one or more project easement(s), without
further competition, for the purpose of installing,
gathering transmission, and distribution cables,
pipelines, and appurtenances on the OCS, as
necessary for the full enjoyment of the lease, and under
applicable regulations in 30 CFR § 585. As part of
submitting a COP for approval, the Lessee may request
that one or more easement(s) be granted by the
Lessor. If the Lessee requests that one or more
easement(s) be granted when submitting a COP for
approval, such project easements will be granted by the
Lessor in accordance with the Act and applicable
regulations in 30 CFR § 585 upon approval of the COP
in which the Lessee has demonstrated a need for such
easements. Such easements must be in a location
acceptable to the Lessor and will be subject to such
conditions as the Lessor may require. The project
easement(s) that would be issued in conjunction with
an approved COP under this lease will be described in
Addendum "D" to this lease, which will be updated as
necessary.

Beacon Wind
herein requests that
BOEM issue project
easements for the
portions of the
submarine export
cable routes
located in federal
waters.
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Statement of
Compliance/ COP

Lease Document
Stipulations Description Location

The Lessee must conduct, and agrees to conduct, all
activities in the leased area in accordance with an
approved SAP or COP, and with all applicable laws and
regulations. The Lessee further agrees that no activities
authorized by this lease will be carried out in a manner
that:

(a) could unreasonably interfere with or endanger
activities or operations carried out under any lease or Beacon Wind has
grant issued or maintained pursuant to the Act, or and will continue to
under any other license or approval from any Federal comply with this
agency; condition.

(b) could cause any undue harm or damage to the
environment;

(c) could create hazardous or unsafe conditions; or

(d) could adversely affect sites, structures, or objects of
historical, cultural, or archaeological significance,
without notice to and direction from the Lessor on how
to proceed.

Section 7:
Conduct of
Activities

The Lessee must provide and maintain at all times a
surety bond(s) or other form(s) of financial assurance
approved by the Lessor in the amount specified in
Addendum "B." As required by the applicable Beacon Wind has
regulations in 30 CFR § 585, if, at any time during the and will continue to
term of this lease, the Lessor requires additional comply with this
financial assurance, then the Lessee must furnish the condition.
additional financial assurance required by the Lessor in
a form acceptable to the Lessor within 90 days after
receipt of the Lessor's notice of such adjustment.

Section 10:
Financial
Assurance

Unless otherwise authorized by the Lessor, pursuant to
the applicable regulations in 30 CFR Part 585, the
Section 13: Lessee must remove or decommission all facilities,
Removal of projects, cables, pipelines, and obstructions and clear
Property and the seafloor of all obstructions created by activities on Beacon Wind will
Restoration of the | the leased area and project easement(s) within two comply with this
Leased Area on years following lease termination, whether by condition.
Termination of expiration, cancellation, contraction, or relinquishment,
Lease. in accordance with any approved SAP, COP, or
approved Decommissioning Application, and applicable
regulations in 30 CFR Part 585.
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Statement of
Compliance/ COP

Lease Document
Stipulations Description Location

The Lessee must:

a. maintain all places of employment for activities
authorized under this lease in compliance with
occupational safety and health standards and, in
addition, free from recognized hazards to employees of
the Lessee or of any contractor or subcontractor
operating under this lease;

b. maintain all operations within the leased area and Beacon Wind has

Section 14: project easement(s) in compliance with regulations in . :
and will continue to
Safety 30 CFR Part 585 and orders from the Lessor and other comply with this
Requirements Federal agencies with jurisdiction, intended to protect condition
persons, property and the environment on the OCS; '
and

c. provide any requested documents and records,
which are pertinent to occupational or public health,
safety, or environmental protection, and allow prompt
access, at the site of any operation or activity
conducted under this lease, to any inspector authorized
by the Lessor or other Federal agency with jurisdiction.

The Lessee must comply with the Department of the

Interior's non-procurement debarment and suspension .
P P Beacon Wind has

Section 15: regulations set forth in 2 CFR Parts 180 and 1400 and . ;
X . s and will continue to
Debarment must communicate the requirement to comply with ) )
: . . ! comply with this
Compliance these regulations to persons with whom it does

business related to this lease by including this condition.

requirement in all relevant contracts and transactions.

All notices or reports provided from one party to the
other under the terms of this lease must be in writing,
except as provided herein and in the applicable
regulations in 30 CFR Part 585. Written notices and
reports must be delivered to the Lessee's or Lessor's
Lease Representative, as specifically listed in
Addendum "A," either electronically, by hand, by
facsimile, or by United States first class mail, adequate
postage prepaid. Each party must, as soon as
practicable, notify the other of a change to their
Lessee's or Lessor's Contact Information listed in
Addendum "A" by a written notice signed by a duly
authorized signatory and delivered by hand or United
States first class mail, adequate postage prepaid. Until
such notice is delivered as provided in this section, the
last recorded contact information for either party will be
deemed current for service of all notices and reports
required under this lease. For all operational matters,
notices and reports must be provided to the party's
Operations Representative, as specifically listed in
Addendum "A." as well as the Lease Representative.

Beacon Wind has
and will continue to
comply with this
condition.

Section 18:
Notices
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Statement of
Compliance/ COP

Lease Document
Stipulations Description Location

The duration of each term of the lease is described
below. The terms may be extended or otherwise
modified in accordance with applicable regulations in
30 C.F.R. Part 585.

Lease Term Duration

- Preliminary Term: 1 year

- Site Assessment Term: 5 years

- Operations Term: 33 years

Schedule: Addendum "C" includes a schedule and

F -Lease Term reporting requirements for conducting site Beacon Wind has
and Financial characterization activities. and will continue to
Schedule; Section | Renewal: The Lessee may request renewal of the comply with this

Il -Payments operations term of this lease, in accordance with condition.

applicable regulations in 30 CFR Part 585. The Lessor,
at its discretion, may approve a renewal request to
conduct substantially similar activities as were originally
authorized under this lease or in an approved plan. The
Lessor will not approve a renewal request that involves
development of a type of renewable energy not
originally authorized in the lease.

The Lessor may revise or adjust payment terms of the
original lease as a condition of lease renewal. (see
Lease document for payment schedule).

1.2.3 Proposed Activities

Beacon Wind proposes to build and operate the Project as two individual wind farms, BW1 and BW?2,
with associated transmission easements, as defined herein. This COP presents a comprehensive
description of the construction and operation activities that are anticipated for BW1 with a landfall
location in Queens, New York, and BW2 with a landfall in Queens, New York or Waterford,
Connecticut.

As discussed in Section 1.3 Project Design Envelope Approach, Beacon Wind has adopted a
Project Design Envelope (PDE) approach which consists of the components listed below. The range
of options in the PDE applies to both BW1 and BW2, unless otherwise noted, and constitute
reasonably foreseeable options over the timeline anticipated to reach commercial operation. Beacon
Wind has surveyed and/or assessed resources and effects for the entirety of both BW1 and BW2 to
the same level of detail. For a full review of the PDE, please see Section 3.0Project Description.
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Project components in the Lease Area include:

e Up to 157 foundations and associated support and access structures for up to 155 wind
turbines and supporting tower structures, based on the regional 1x1 nm (1.9x1.9 km) layout,
and up to two offshore substations with HVDC converters, collectively referred to as the
offshore substation facilities;

e BW1 and BW2 will each include up to 162 nm (300 km) of interarray cable;

o BWa1 will include one submarine export cable route to Queens, New York, consisting of up to
202 nm (375 km) to the landfall, with 87 nm (162 km) in federal waters and 115 nm (213 km)
in state waters); and

o BW2 will assess two options in support of a submarine export cable route to Queens, New
York or to Waterford, Connecticut:

o Upto 202 nm (375 km) to the BW2 landfall in Queens, New York, of which 87 nm (162
km) is in federal waters and 115 nm (213 km) is in state waters; or

o Upto 113 nm (209 km) to the BW2 landfall in Waterford, Connecticut, of which 87 nm (162
km) is in federal waters, 26 nm (48 km) is in state waters with 21 nm (39 km) in New York
state waters and 5 nm (9 km) in Connecticut state waters.

Project components onshore include:

e One export cable landfall area in Queens, New York for BW1.

e One export cable landfall area in Queens, New York or Waterford, Connecticut for BW2.

e Up to 0.93 mi (1.5 km) of BW1 onshore export and underground or aboveground
interconnection cables.

e Up to 093 mi (1.5 km) of BW2 onshore export and underground or aboveground
interconnection cables at Queens, New York, if selected.

e Up to 0.55 mi (0.86 km) of BW2 onshore export and aboveground interconnection cables at
Waterford, Connecticut, if selected.

e Up to two onshore substations with HYDC/HVAC converters, collectively referred to as the
onshore substation facilities, as follows:

o BW1 onshore substation facility in Queens, New York.
o BW2 onshore substation facility in Queens, New York, or Waterford, Connecticut.

Figure 1.2-1 depicts the location of the proposed Project components. Section 3.0Project Description
provides a detailed description of the proposed Project components.

As discussed in Section 3.4.1 Ports and Equipment, construction activities will utilize a number of
ports for construction and staging areas. Upgrades and improvements of port facilities that may be
utilized by Beacon Wind are not assessed herein as any such upgrades are the responsibility of the
port facility owners. Ports and construction and staging areas will be appropriately permitted and
governed by applicable environmental standards; the use of these facilities by Beacon Wind will be
consistent with the existing facilities’ activities for which these sites were permitted and developed.

As discussed in Section 3.5.1 Offshore O&M, the offshore components will require routine
maintenance and inspections. It is anticipated that Service Operations Vessels (SOVs) and smaller
support vessels will be used to support operations and maintenance activities offshore. The onshore
control room and primary supply warehouse for Beacon Wind will be co-located with those for Empire
Offshore Wind LLC at the South Brooklyn Marine Terminal (SBMT). The Project is assessing New
Bedford, Massachusetts to act as a satellite O&M facility.
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1.2.4 Anticipated Construction Schedule

An anticipated construction schedule for the construction and development of BW1 and BW?2 is
provided in Figure 1.2-8. The schedule assumes that all permits and authorizations will be received
by the start of onshore construction no earlier than Q3 2024 for BW1 and Q3 2025 for BW2.
Construction schedules are subject to various factors, for example, state and federal permitting,
financial investment decisions, power purchase contracts, and supply chain considerations. Therefore,
flexibility on construction schedules, particularly in staged construction, is important. As such, the PDE
covers reasonably foreseeable schedule scenarios, from which maximum design scenarios are
selected as part of the assessment process. Based on the anticipated schedule, offshore construction
for BWL1 is expected to commence no earlier than Q1 2026 and onshore construction no earlier than
Q1 2025, with first power expected in 2028, and for BW2, offshore construction is expected to
commence no earlier than Q1 2027 and onshore construction no earlier than Q3 2025, with first power
expected in no earlier than 2029.
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FIGURE 1.2-8. BW1 AND BW2 ANTICIPATED CONSTRUCTION SCHEDULE

. 2027
Activity a5 | 2 [ 2oz | 2028 | 2029 |
_ o @ ujae|olelalejelae]alalela]a]a]a]a

Submarine Export Cables __
Offshore Substation Facilities R R
Foundations e r—
Wind Turbines __
Interarray Cables R —
Onshore Substation Facilities ——
Hsw1 [ BwW2

Note: Schedule shown represents current anticipated estimates at the time of the COP submittal. Dates and durations could shift depending on
factors such as weather delays, procurement, or contracting issues.
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1.3 Project Design Envelope Approach

Development of an offshore wind facility is an extensive and complex process spanning several years.
Technology is rapidly advancing for wind turbine generators, foundations, and transmission systems,
and BOEM’s adoption of the “design envelope approach” allows Beacon Wind to take advantage of
these innovations and drive down the Levelized Cost of Energy (LCOE). This is achieved by assessing
the maximum parameters for key components (e.g., wind turbines, foundations, and installation
methodologies). By assessing the realistic maximum design scenario for each component, the
environmental, cultural, and social impact assessment can be robust while allowing for flexibility further
on in the development process.

The primary goal of applying a design envelope is to allow for meaningful assessments by the
jurisdictional agencies of the proposed project activities, while concurrently providing the Leaseholder
reasonable flexibility to make prudent development and design decisions prior to construction.
Offshore wind technologies are rapidly advancing, and the flexibility to take advantage of industry
innovative technologies as a project progresses through development is critical to ensuring that the
most technologically robust, environmentally sensitive, and cost-effective facility is constructed.

In an effort to analyze and apply industry-wide best practices in the U.S., BOEM funded a study entitled
Phased Approaches to Offshore Wind Developments and Use of the Project Design Envelope, Final
Technical Report (BOEM 2017). The study provided the foundation for BOEM’s guidance document
entitled Draft Guidance Regarding the Use of a Project Design Envelope in a Construction and
Operations Plan (BOEM 2018). Within this guidance, BOEM defines a design envelope as “a
reasonable range of project designs” associated with various components of the project (e.g., wind
turbines, foundations, and installation methodologies) (BOEM 2018). The design envelope is used to
assess the potential impacts on key environmental and human use resources (e.g., marine mammals,
fish, benthic habitats, commercial fisheries, navigation, etc.) focusing on the design parameter (within
the defined range) that represents the realistic maximum design scenario for each unique resource
(BOEM 2017).

The definition of what is considered the realistic maximum design scenario varies based on the
potentially impacted resource and is provided at the beginning of each section within Volume 2 Site
Characterization and Assessment of Impact-Producing Factors; the Maximum Project Design
Scenario is also detailed in Section 3.0 Project Description. Beacon Wind has ensured that only
‘realistic’ development scenarios are considered when defining these. For example, while different
sizes of foundations are included in the application, the largest foundations may not be required to
support the smallest wind turbine. In this case, the assessment would identify and describe the
greatest impact associated with the foundation type that would be installed with that size wind turbine.
Due to environmental and physical conditions in the Lease Area, there may be more flexibility for wind
turbine structures in certain areas, while in others there may be constraints that lead to fewer options
for implementation of the full range of PDE design possibilities.

Beacon Wind will continue to mature design and engineering studies to identify facility components
that are best suited for the site-specific conditions of the Lease Area. Once BOEM has issued an
approval for this COP, the Facility Design Report (FDR) and the Fabrication and Installation Report
(FIR) will be submitted for BOEM'’s review. These reports will also be reviewed by the Certified
Verification Agent (CVA).
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Based on continuous dialogue with BOEM and cooperating agencies that will be involved in the COP
review, Beacon Wind has developed the PDE summarized in Table 1.3-1. Details regarding the PDE
are provided in Section 3.0 Project Description.

TABLE 1.3-1. SUMMARY OF PDE PARAMETERS

Parameter BW1 BW2 Total
Number of wind 61-94 61-94 155
turbines a/

Number of offshore
. L 1 1 2
substation facilities
Number of
foundations b/ 62-95 62-95 157
Type of foundations .plled Jackgts, .pIIEd Jackgts,
X . suction bucket jackets, suction bucket jackets, -
(wind turbines) . .
monopiles monopiles
Type of foundathns piled jackets, suction piled jackets, suction
(offshore substation . . -
- bucket jackets bucket jackets
facilities)
Rotor diameter 984 ft (300 m) 984 ft (300 m) -
Hub height 591 ft (180 m) 591 ft (180 m) -
Upper blade tip height 1,083 ft (330 m) 1,083 ft (330 m) -
Voltage of interarray 150 kilovolt (kV) 150 kilovolt (kV) i
cables
Total length of 162 nm each 162 nm each 324 nm
interarray cables (300 km each) (300 km each) (600 km)
Voltage of submarine Up to 400 kV i
export cable
202 nm (375 km) Up to 404 nm
;’lc;tt;'::l1 :;?ng;he)czf . 202 nm to Queens, NY (750 km)
P (375 km)
cable 113 nm (209 km) Up to 315 nm
to Waterford, CT (583 km)

Note:

a/ The maximum number of wind turbines for the Project will not exceed 155. If BW1 includes 61 wind turbines (the
minimum) then the 33 wind turbines in the Overlap Area would be incorporated into BW2 which would include the
remaining 94 wind turbines; and conversely if the Overlap Area is incorporated into BW1. Of the 33 wind turbines
within the Overlap Area they may also be split between BW1 and BW2.
b/ Number of foundations will be based on the number of wind turbines in BW1 and BW2 with one offshore

substation facility foundation located in each individual wind farm.
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1.4 Purpose and Need for the Project

The purpose of the Project is to generate renewable electricity from offshore wind farms located in the
Lease Area. The Project addresses the need for renewable energy identified by states across the
region, including New York, Massachusetts, Rhode Island, and Connecticut. The interconnectedness
of the New England transmission system, managed by ISO-NE, allows a single point of interconnection
in the region to deliver offshore wind energy to all of the New England states (Connecticut, Rhode
Island, Massachusetts, Vermont, New Hampshire, and Maine). The magnitude of regional targets for
offshore wind and the limited amount of developable area, given current and reasonably foreseeable
BOEM leasing activity, demonstrates a need for full-build out of the Lease Area.

In August 2016, the State of New York Public Service Commission adopted the Clean Energy
Standard.'® Under this standard, 50 percent of the State of New York’s electricity must come from
renewable sources of energy by 2030, with 2.4 gigawatts (GW) of electricity generated by offshore
wind. The New York Climate Leadership and Community Protection Act set a goal for 70 percent of
New York’s electricity to come from renewable sources by 2030 and 100 percent renewable by 2040.
As part of this plan, 9 GW of electricity must come from offshore wind by 2035. In 2018, the New York
State Energy Research and Development Authority (NYSERDA) issued its first competitive solicitation
for 800 MW or more of new offshore wind projects. In 2019, NYSERDA subscribed 1,700 MW and
then commissioned another 2,490 MW of offshore wind energy in 2020. As of 2022, 50 percent of the
State of New York’s offshore wind target remains unsubscribed. On January 13, 2021, New York’s
Governor Cuomo announced that the State’s 2020 competitive solicitation for Offshore Wind
Renewable Energy Credits selected the 1,260 MW Empire Wind 2 project and the 1,230 MW BW1
Project. BW1 will be the first wind farm of the Project set forth in this COP.

Within New England, Rhode Island is drafting a request for proposals for up to 1,000 MW of offshore
wind, while in March 2021, Massachusetts’ Governor Baker signed legislation to allow the state to
solicit an additional 2,400 MW, bringing the state’s total offshore wind goal to 5,600 MW by 2040, and
New Hampshire’s legislature is working on a bill to set a 600 MW of offshore wind goal. In June 2019,
the Connecticut Department of Energy and Environmental Protection (CTDEEP) and Governor Ned
Lamont released notices announcing legislation advocating the development of offshore wind in
Connecticut. This legislation authorized the state to purchase up to 2,000 MW of offshore wind. In
December 2019, CTDEEP announced the selection of 804 MW of offshore wind power from the Park
City Wind Project, which will supply 14 percent of Connecticut’s electricity supply. Connecticut has a
goal of 100 percent zero-carbon electricity supply by 2040. Beacon Wind's Lease Area has the
potential to supply electricity in support of the various state goals described above.

1.5 Regulatory Framework

Under the Outer Continental Shelf Lands Act (OCSLA), the Secretary of the Interior was charged with
the administration of mineral exploration and development of the OCS (Title 43, Chapter 29,
Subchapter I, Section 1301). In 2005, the OCSLA was amended to authorize the Department of the
Interior (DOI) to issue submerged lands leases for alternate uses and alternative energy development
on the OCS (Section 388 of the Energy Policy Act of 2005). Through this amendment and subsequent
delegation by the Secretary of the Interior, BOEM has the authority to issue these leases and regulate
activities that occur within them, including the authorization of a COP.

15 Case 15-E-0302 & Case 16-E-0270, (NYSERDA n.d.).
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As the federal agency charged with issuing the OCS Lease and reviewing and, as appropriate,
approving the COP, BOEM will serve as the lead federal agency throughout the permitting process. If
this COP is approved, BOEM will also authorize an easement that will be necessary for the portion of
the submarine export cable routes that are located in federal waters outside of the Lease Area.

As part of the COP approval process, BOEM must ensure that any activities approved are safe,
conserve natural resources on the OCS, are undertaken in coordination with relevant Federal
agencies, provide a fair return to the United States, and are compliant with all applicable laws and
regulations (30 CFR § 585.102). This includes National Environmental Policy Act (NEPA), which
requires the preparation of an Environmental Impact Statement (EIS) for any major federal action
significantly affecting the quality of the human environment.

While OCSLA is the primary federal authority with the governing regulatory process for the
development of a renewable energy facility within the Lease Area, several other federal, state, and
local agencies also have regulatory authority over the Project, given the locations of the Project
components. A detailed list of the required approvals and consultations is provided in Table 1.5-1.

1.5.1 NEPA Review

As the agency delegated the authority to regulate renewable energy activities on the OCS, BOEM is
the Lead Federal Agency for NEPA review and compliance. It is expected that BOEM will prepare an
EIS for the activities detailed in the COP. In addition, the U.S. Army Corps of Engineers’ (USACE’s)
issuance of an Individual Permit under the Clean Water Act (CWA) is also considered a federal action
and requires NEPA review. Therefore, the USACE could request to be a cooperating agency under
BOEM'’'s NEPA process.

During the NEPA process, BOEM will also coordinate and/or consult with other environmental
resource agencies as necessary and appropriate, including, but not limited to, the National Oceanic
and Atmospheric Administration (NOAA), the U.S. Fish and Wildlife Service (USFWS), and the U.S.
Environmental Protection Agency (EPA), in accordance with other applicable federal statutes and
associated regulations, including the Endangered Species Act of 1973 (ESA), Migratory Bird Treaty
Act of 1918 (MBTA), the Bald and Golden Eagle Protection Act of 1940 (BGEPA), the Marine Mammal
Protection Act of 1972 (MMPA), and the Magnuson-Stevens Fishery Conservation and Management
Act of 1976 (MSFCMA) as amended. These federal agencies could also request to be cooperating
agencies under BOEM’s NEPA process.

Additionally, BOEM will ensure that applicable federal statutes, which include the Coastal Zone
Management Act of 1972 (CZMA, see Section 1.5.2 CZMA Review), National Historic Preservation
Act of 1966 (NHPA), and Sections 401, 402, and 404 of the CWA, are properly implemented (see
Table 1.5-1).

The NEPA modifications that were published in 2020 set the target of two years from NOI to Record
of Decision (ROD) approval. This includes the “NEPA Substitution” process for integration of
compliance under Section 106 of the NHPA into the NEPA review process, including any associated
consultation, that was developed to combine scoping opportunities to shorten timeframe from initiation
of the EIS process to completion.
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Beacon Wind intends to submit a Fixing America’s Surface Transportation Act (FAST)-41 Initiation
Notice to the DOI requesting to include the Project under the FAST-41 process.'6

1.5.2 CZMA Review

Similar to the NEPA process, the CZMA process requires that any federal action that has the potential
to impact a state’s coastal zone or use must be consistent with the state’s federally approved coastal
zone management plan. Under this federal consistency review, the state’s coastal program has the
authority to review the proposed action and confirm that it is consistent with the enforceable policies
detailed in their plans. As approval of the COP by BOEM and Individual Permit issuance by the USACE
are federal actions, a federal consistency determination must be issued before these authorizations
can be issued.

As different Project elements occur within or near several states, CZMA review will be required from
multiple states. The submarine export cables occur within New York jurisdictional waters and
potentially in Connecticut jurisdictional waters for BW2, potential use of an O&M facility is being
considered in Massachusetts, and the state of Rhode Island extended its CZMA authority beyond its
state jurisdictional boundary and will review a portion of the export cable route corridors. In accordance
with the “consistency” requirement of the CZMA (16 United States Code [U.S.C.] § 1456), as well as
CZMA § 307(c)(3)(A) and 15 CFR § 930, an evaluation of how Beacon Wind is and will be consistent
with relevant policies is provided in Appendix A Coastal Zone Management Consistency
Statements. A cross reference between CZMA policies and relevant sections of the COP where the
policy is addressed is also provided in Appendix A Coastal Zone Management Consistency
Statements.

1.5.3 State and Local Permits, Approvals, and Consultations

Project components for BW1 are proposed in the State of New York, and approvals from the applicable
state and local agencies will also be required. In the State of New York, Public Service Law defines a
major electric transmission facility as any project with a design capacity of 100 kV or more extending
for at least 10 miles (16.1 km), or 125 kV and over extending a distance of one mile (1.6 km) or more.
As the proposed transmission system connecting the offshore wind farm to the interconnecting
onshore substation meets this definition, the Project is required to submit an application for a major
electric transmission line, as governed by the Article VII process described in 16 New York Codes,
Rules and Regulations (NYCRR) Part 86 and 88. Project components for BW2 are proposed in the
State of New York, which would be subject to the New York regulations discussed above, and
potentially the State of Connecticut. The Connecticut Siting Council requires a Certificate of
Environmental Compatibility and Public Need (CECPN) for a transmission line of 69 kV or more,
including associated equipment, under the Public Utility Environmental Standards Act, Connecticut
General Statutes (CGS) §16-50g.

Ports and construction and staging areas for the Project will be appropriately permitted and governed
by applicable environmental standards; the use of these facilities by Beacon Wind will be consistent
with the existing facilities’ activities for which these sites were permitted and developed.

A summary of the federal and state authorizations and consultations required are detailed in Table
1.5-1.

16 Additional information on the FAST-41 process can be found at https://www.permits.performance.gov/about/title-41-
fixing-americas-surface-transportation-act-fast-41.
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TABLE 1.5-1. FEDERAL, STATE AND LOCAL AUTHORIZATIONS AND CONSULTATIONS

Permit, Approval, or Statutory
Regulatory Authority Consultation Basis Regulations Applicability
Federal
BOEM Outer Continental Shelf OCSLA 43 BOEM Final The OCSLA delegated authority to the DOI to manage
Lands Act Commercial U.S.C. §1337 Ruleon OCS submerged lands, which extend out to sea from the
Lease, SAP, COP, Energy Policy  Renewable state seaward boundary (beyond 3 nm [5.6 km]
FDR, and FIR Act of 2005 Energy generally, 9 nm [16.7 km] in the Gulf Coast). The Energy
Development  Policy Act of 2005 further gave the DOI the authority,
on the OCS subsequently delegated to BOEM, for issuing submerged
30 CFR Part lands leases for alternative energy development on the
585 OCS (i.e., activities that produce or support production,
transportation, or transmission of energy from sources
other than oil and gas).
USACE New York & Section 10 Permit for Rivers and 33 CFR 88 Section 10 of the Rivers and Harbors Act requires a
New England District structure in navigable Harbors Act— 320 et seq. permit for construction of structures, including the laying
U.S. waters Section 10 33 of transmission cables, in, under, or over any navigable
. US.C.§ water or for work affecting those waters. Section 404 of
g_ectlon 404 Dre_dge 333(e), 403 the Clean Water Act requires a permit for the discharge
ischarge Permit in X ) o .
navigable U.S. waters CWA Section of drgdge or fill mat_erlal into waters of the United States.
404 Section 14 of the Rivers and Harbors Act (33 U.S.C. 408)
Section 408 Permitfor 33 U.S.C. § requires USACE authorization for activities affecting a
activities in a Civil 1344 USACE civil works project.
Works Project
NOAA Fisheries Section 7 Consultation  ESA 50 CFR §402 Section 7 of the ESA requires that federal agencies
under ESA 16 U.S.C. § consult with NMFS to ensure their actions are not likely to
1536 jeopardize the continued existence of any endangered or
threatened species or result in the destruction or adverse
modification of critical habitat to the extent that the
species or habitat are within NMFS jurisdiction.
MMPA Incidental MMPA 50 CFR §216 A LOA or IHA is required for activities resulting in the
Harassment 16 U.S.C. 88 incidental take of marine mammals.
Authorization (IHA) or 1361 et seq.

Letter of Authorization
(LOA)
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Permit, Approval, or

Statutory

Regulatory Authority

Consultation

Basis Regulations

Applicability

Magnuson-Stevens Magnuson- 50 CFR § 600 The Magnuson-Stevens Fishery Conservation and
Fishery Conservation Stevens Management Act, reauthorized in 2005, set forth the
and Management Act Fishery essential fish habitat (EFH) provisions to identify and
Conservation protect important habitats of federally-managed marine
and and anadromous fish species. Federal agencies that
Management fund, permit, or undertake activities that may adversely
Act 16 U.S.C. affect EFH are required to consult with the NMFS
88§ 1801 et regarding the potential effects of their actions on EFH.
seq.
USFWS Section 7 Consultation ~ ESA 50 CFR 88 The USFWS has jurisdiction over federally-listed non-
Northeast Region under ESA 16 U.S.C. 13,17, 402 marine species such as birds and some species of
(Region 5) 81531 50 CFR 88 marine mammals, including manatees, polar bears, sea
10, 22 otters, walruses, and dugongs. Section 7 of the ESA
requires that federal agencies consult with USFWS to
determine the potential of a federal action to affect
federally listed rare, threatened, or endangered species.
Advisory Council on NHPA Section 106 NHPA 36 CFR 88 Section 106 of the NHPA requires federal agencies to
Historic Preservation Consultation 16 U.S.C. § 60, 800 take into consideration the effects of their actions,
(ACHP) 470 including permit approvals, on cultural resources listed

on, nominated to, and eligible for the National Register of
Historic Places (NRHP). It also requires federal agencies
to consult with the State Historic Preservation Office
(SHPO) of the state in which federal actions are to take
place, or with the Tribal Historic Preservation Office
(THPO), as applicable.
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Permit, Approval, or Statutory
Regulatory Authority Consultation Basis Regulations Applicability
USCG, Sector Private Aids to 49U.S.C. 8§ 33 CFR § 66 The USCG has jurisdiction over marine traffic and
Southeast New Navigation (PATON) 44718 national security out to 12 nm (22 km) from shore. As
England, Sector New 33U.S.C. § part of the USCG programs for overseeing boating
York, Sector Long Local Notice to 1221 safety, the USGC oversees the placement of PATONS,
Island Sound, and Mariners (LNM) which are buoys, lights, or day beacons owned and

First District maintained by any individual or organization other than
the USCG. The USCG determines the type of aid,
lighting, and marking for privately owned marine
obstructions or other similar hazards to navigation. The
USCG is also responsible for establishing any restricted
zones around the facilities that may be desirable and for
coordinating traffic during construction of the Project. The
USCG has completed several port access route studies
including the Massachusetts and Rhode Island Port
Access Route Study (MARIPARS), the Northern New
York Bight Port Access Route Study (NNYBPARS), and
the Atlantic Coast Port Access Route Study (ACPARS) to
determine future shipping lanes and port access routes.
The USCG should be consulted regarding preferred
buffer zones to Traffic Separation Schemes (TSS) and
any final ACPARS routes, should any routes be
delineated. Request for a LNM is appropriate prior to
construction. The request is generally made about 2
weeks prior to commencement of activity.
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Permit, Approval, or Statutory
Regulatory Authority Consultation Basis Regulations Applicability
U.S. Department of Consultation Public Law 32CFR §211 Consultation with the DoD regarding the proposed
Defense (DoD) 114-92, location of the offshore wind turbines and interconnection
National cables is anticipated to be required. Per DoD Instruction
Defense 4180.02 (March 31, 2016; updated August 31, 2018), the
Authorization DoD will complete its planning assessments for
Act (NDAA) of renewable and conventional energy development
2016, projects on the OCS when requested by BOEM or on an
Amendment to as-needed basis within 50 days of receiving the request.
§ 358, FY11 The review will address any DoD stipulations that BOEM
NDAA should include in its lease sale agreement with the

project proponent.

The DoD may review the proposed structures for
potential obstruction and radar interference in
coordination with the Federal Aviation Administration
(FAA), although turbines are likely to be outside of the
FAA’s 12 nm (22.2 km) jurisdictional boundary. The DoD
has a central Siting Clearinghouse to facilitate
communication of offshore wind turbine and cable siting,
and the Navy has a cable liaison official who also will
provide guidance on the potential cable routes across
sensitive military areas.
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Permit, Approval, or Statutory
Regulatory Authority Consultation Basis Regulations Applicability
EPA, Region 1 & OCS Air Quality Permit  Clean Air Act 40 CFR § 60 Section 328(a) of the Clean Air Act requires that the EPA
Region 2, Air and General 42 U.S.C. 88 establish requirements to control air pollution from OCS
Programs Branch Conformity 7401 et seq. sources located within 25 mi (40.2 km) of States'
Determination seaward boundaries that are the same as onshore

requirements. Construction of a commercial wind park
will most likely require submission of an OCS air permit.
This determination is based on the likelihood that marine
vessels or other equipment used to construct and/or
operate the commercial wind farm will be considered an
“OCS source” and the potential emissions from the OCS
source (including emissions from vessels servicing the
OCS source within a 25-mi [40.2-km] radius) would
trigger Federal and/or State permitting rules as if the
source were located onshore. Given ambiguities in the
definition of “OCS source” and other past applicability
determinations, detailed information on construction
activities will need to be provided (i.e., with regard to
anchoring or other activities that involve attaching to or
resting on the sea floor) and the EPA and state agencies
will need to be consulted on this issue.

EPA, Region 1 National Pollution Clean Water 40 CFR § EPA regulates point sources that discharge pollutants to
Discharge Elimination Act Section 122, 125, 33 waters of the United States pursuant to the CWA
System (NPDES) 316(b) U.S.C. (Section 316(b), 40 CFR § 122, 125, 33 U.S.C § 1251 the
Individual Permit 881251 et EPA retains authority over point sources on the OCS.
seq. Cooling water intake systems associated with the

offshore substation facilities will be located in federal
waters and do not fall within any specific state’s
jurisdiction. The offshore substation facilities will be
considered new facilities and it is anticipated that an
individual permit will be administered through EPA
Region 1.
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Permit, Approval, or Statutory
Regulatory Authority Consultation Basis Regulations Applicability
New York
New York State Certificate of New York 16 NYCRR 88 Siting of major utility transmission facilities with a design
Public Service Environmental State Public 85-88 capacity between 100-kV and 125-kV and extending 10
Commission Compatibility and Service Law, mi (16 km) or more in length, or 125-kV and over and
Public Need under Article VII extending a distance of 1 mi (1.6 km) or more, is under
Article VII the jurisdiction of the Public Service Commission. The
Article VII process provides a single forum for approval of
Environmental the project, anq the Qertificate issued by the Public
Management and Serv_lce Commission is the only non-federal approval
Construction Plan required to construct a transmission line.
For transmission lines extending offshore, only the
portion of the line onshore and offshore out to 3 nm (5.6
km) is included in determining the distance of the line.
CWA Section 401 CWA, Section 6 NYCRR § For federally-permitted activities that discharge to waters
Certification 40 608 of the United States, states have a reasonable period of
New York time, not to exceed one year, in which to review and
Environmental certify compliance with applicable water quality
Conservation standards. New York administers its Water Quality
Law (ECL) Certification under the Protection of Waters Regulatory
Article 15, Program.
Title 5
New York State Office  Application for Use of New York 9 NYCRR 88§  Structures located on State-owned lands underwater
of General Services State Submerged Land  Public Lands 270 and 271 require a license, grant, or easement from the OGS. A
(OGS), Bureau of (easement for cables) Law permanent structure, including a transmission cable,
Land Management Article 2, requires an easement.
Section 3,
Subdivision 2
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Permit, Approval, or
Consultation

Statutory
Basis

Regulatory Authority

Regulations Applicability

New York State Coastal Zone CZMA 15 CFR 88 Section 307 of the CZMA requires that any applicant for a
Department of State Management Program 16 U.S.C. § 923, 930 federal license or permit to conduct any activity including,
(NYSDOS), Division of Federal Consistency 1451 6 NYCRR § but not limited to, the construction or operation of
Coastal Resources Certification State 617 facilities in a coastal zone, shall provide the licensing or
Executive Law 19 NYCRR § permitting agency a certification from the State. In New
Article 42 600 York, the enforceable coastal policies are those in the
New York Coastal Management Program, Local
Waterfront Revitalization Programs, and Long Island
Sound Coastal Management Program. New York also
requires consistency review for state actions, including
issuance of permits such as the USACE Section 10/404
permits. NYSDOS review of the project would satisfy the
requirements of both the federal and state consistency
reviews.
State Pollutant CWA Section 6 NYCRR § Before commencing construction activity that will involve
Discharge Elimination 402 750-1.21 soil disturbance of one or more acre, Beacon Wind must
System (SPDES) ECL Article obtain coverage under the SPDES General Permit for
Construction 17 Stormwater Discharges from Construction Activity (GP-0-
Stormwater Permit 20-001, effective January 29, 2010). The Article VII
process provides a single forum for approval of the
project, and the Certificate issued by the Public Service
Commission is the only non-federal approval required to
construct a transmission line.
New York State Protection of Waters Environmental 6 NYCRR Excavation or placement of fill in navigable waters. The
Department of Permit Conservation PART 608 permit is covered by the Article VII process which
Environmental Law (ECL) provides a single forum for approval of the project.
Conservation Article 15 Title
(NYSDEC) 5 and Article
70; ECL
Article 25
Tidal Wetlands Act 6 NYCRR Consult with NYSDEC and/or local jurisdictions to review
Permit Part 661 wetland maps in project area. Adjacent areas extend 300

feet landward from wetland boundary. The permit is
covered by the Article VII process which provides a
single forum for approval of the project
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Permit, Approval, or Statutory

Regulatory Authority

Consultation Basis

Regulations

Applicability

Environmental Review ECL Article 6 NYCRR Consultation with Division of Fish, Wildlife, and Marine
for Species of Special 11, Title 5; Part 182 Resources — Bureau of Marine Resources on State
Concern Shellfish and Marine Fish Habitat; Rare, Threatened and
Endangered Marine Species The permit is covered by
the Article VII process which provides a single forum for
approval of the project.
Consultation under 16 U.S.C. § 6 NYCRR § Under the federal and state historic preservation statutes,
Section 106 of the 470 617 consultation with the SHPO and appropriate THPOs will
NHPA, Section 14.09 be required as part of the federal and state reviews of the
of the New York State project, to evaluate the potential to affect properties listed
Historic Preservation on or eligible for listing on the NRHP or to affect tribal
Act of 1980, and interests. In New York, Article VIl mandates
Section 233 of the consideration of impacts to cultural resources during
State Education Law project review.
(submerged
archeological
resources)
New York City
New York City New Building and/or New York City New York City Construction or alteration of buildings associated with the
Department of Alterations Type 1-3 Administrative  Building Code  onshore substation facilities.
Building Code §27-126
Connecticut
Connecticut Siting CECPN Regulations of ~Public Utility  Onshore interconnection of the BW2 transmission line
Council Connecticut Environmental (required for lines 69 kV or more) and associated
State Standards equipment.
Agencies Act, CGS
(RCSA) )
Sections 16- 816-50g, et
50j-1, et seq seq.17

17 https://www.cga.ct.gov/current/pub/chap_277a.htm
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Permit, Approval, or

Statutory

Regulatory Authority

Connecticut
Department of Energy
and Environmental
Protection (CTDEEP)
Land and Water
Resources Division
(LWRD)

Consultation

Coastal Zone
Consistency
Determination

Basis

CGS Sections
22a-90
through 22a-
112, as
amended

Regulations

Connecticut
Coastal
Management
Act

Applicability

BW1 and BW2 submarine export cables within Long
Island Sound and BW2 submarine export cable within
Connecticut State waters per review authorized for
USACE permit. BW2 POlI, landfall and onshore
substation facility in Waterford, Connecticut will be
subject to consistency review for building permits.

CTDEEP Land and
Water Resources
Division (LWRD)

Structures, Dredging
and Fill

Water Quality
Certification

CGS Sections
22a-359
through 22a-
363f

CGS Sections
22a-426

Activities in tidal, coastal or navigable waters — including
transmission lines. BW2 submarine export cable within
Connecticut State waters will require these permits.

CTDEEP Office of
Planning and Program
Development (OPPD)

Individual Permit

RCSA
Sections 22a-
30-1 through

CGS Sections
22a-359
through 22a-

Activities that may affect Connecticut natural resources or
environment.

22a-30-17 363f
CTDEEP Bureau of Natural Diversity Data ~ CGS Section  State Activity located within an area identified as habitat for
Natural Resources Base (NDDB) State 26-310 (a) Endangered endangered, threatened, or special concern species
Wildlife Division Listed Species Review Species Act within the Waterford landfall and onshore substation

facility site.

Connecticut Consultation under 16 U.S.C.§ CGS 22a-14  under the federal and state historic preservation statutes,
Department of Section 106 of the 470 to 22a-19 consultation with the SHPO and appropriate THPOs will
Economic and NHPA; SHPO be required as part of the federal and state reviews of the
Community Environmental Review - CGS 22a-1 project, to evaluate the potential to affect properties listed

Development — SHPO

Historic Resource
Consultation

on or eligible for listing on the NRHP or to affect tribal
interests.
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Permit, Approval, or Statutory

Regulatory Authority Consultation Basis Regulations Applicability

Massachusetts

Massachusetts Office  Office of Coastal Zone  CZMA 15 CFR 88 Section 307 of the CZMA requires that any applicant for a

of Coastal Zone Management Federal 16 U.S.C. § 923, 930 federal license or permit to conduct any activity including,

Management Consistency 1451 301 CMR but not limited to, the construction or operation of

Certification 21.00 facilities in a coastal zone, shall provide the licensing or

permitting agency a certification from the State. The
state’s CZMA enforceable policies are defined within the
2011 Massachusetts Office of Coastal Zone
Management Policy Guide. The Beacon Wind Lease
Area is located outside of the Massachusetts coastal
zone and therefore is not subject to the state’s federal
consistency review; however, potential use of an existing
O&M facility in New Bedford will be subject to
consistency review.

Massachusetts Consultation under 16 U.S.C. § 950 CMR 70 Under the federal and state historic preservation statutes,

Historical Section 106 of the 470 consultation with the SHPO and appropriate THPOs will

Commission NHPA; SHPO State be required as part of the federal and state reviews of the

level review project, to evaluate the potential to affect properties listed
on or eligible for listing on the NRHP or to affect tribal
interests. State SHPO review administered by the
Massachusetts Historical Commission.
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Applicability

Permit, Approval, or Statutory
Regulatory Authority Consultation Basis Regulations
Rhode Island
Rhode Island Coastal ~RICRMC Federal CZMA 15 CFR 88
Resources Consistency 16 U.S.C. § 923, 930
Management Council Certification 1451 650-RICR-20-
(RICRMC) 00-1

Section 307 of the CZMA requires that any applicant for a
federal license or permit to conduct any activity including,
but not limited to, the construction or operation of
facilities in a coastal zone, shall provide the licensing or
permitting agency a certification from the State. Per the
RICRMC Federal Consistency Manual, the Beacon Wind
Submarine Export Cable would qualify as a Federal
License or Permit Activity under the 2011 Geographic
Location Description (GLD) as it is an underwater cable
that requires a Department of Interior right-of-way
easement — this provides the nexus for Rhode Island
consistency review. Therefore, Rhode Island’s
enforceable policies under the CZMA, which could apply
to the Beacon Wind Project, include the Ocean SAMP’s
Section 11.10 and Areas of Particular Concern.
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1.6 Agency and Public Outreach

Since execution of the Lease in 2019, Beacon Wind has been and continues to be engaged in
extensive outreach with federal, state, tribal governments, and local officials; organizations; fishermen;
and other important stakeholders to discuss the Project. At these meetings, Beacon Wind provides
background information on the Project, including the scope, proposed environmental, social and
technical surveys and evaluations, and the anticipated timing of the permit applications. Beacon Wind
also receives feedback regarding survey plans, site design (i.e., export cable routes), and mitigation.
The agency and stakeholder coordination and meetings conducted on behalf of the Project are
summarized in Appendix B Summary of External Engagement Activities. Consistent with Lease
stipulations, Beacon Wind continues to engage with Native American Tribes in concert with Empire
Wind, including the Delaware Nation, Delaware Tribe of Indians, Narragansett Indian Tribe, Mashpee
Wampanoag Tribe, Mohegan Tribe, Wampanoag Tribe of Gay Head-Aquinnah, Shinnecock Indian
Nation, and the Mashantucket Pequot Tribal Nation to discuss activities specific to the Lease Area.

With regards to non-regulatory stakeholders, Beacon Wind has developed and continues to implement
a dedicated public outreach program. Through this program, Beacon Wind is able to work with and
address concerns from various interests, including local communities, environmental groups, fishing
communities, maritime groups, and recreational boating groups. Beacon Wind has engaged in
communications with these groups through various forums such as informational meetings, press
releases, website promotion, social media, information gathering sessions, and workshop
participation. Additional information regarding engagement with the maritime community, fishing
community, and environmental nongovernmental organizations (ENGOS) is provided in Section 8.8
Commercial and Recreational Fishing and Appendix B Summary of External Engagement
Activities.

Beacon Wind is committed to continued stakeholder communications and effective public outreach.
The public outreach program includes the following:

e Continuing to identify and meet with local associations, citizen groups, environmental justice
organizations, and other non-governmental organizations to inform them about the Project and
address any issues that may be raised;

e Continuing to meet with key federal, state, tribal governments, and local agencies, elected
officials, and other potentially interested stakeholders to identify issues;

o Participation in offshore wind events in partnership with NYSERDA, for example, the Offshore
Wind Suppliers and Workforce Forum;

e Holding a series of public open houses and community workshops throughout New York, to
provide information about Beacon Wind (most recently held virtually on December 15, 2021
and December 16, 2021 with a focus on Long Island residents); and

e Continuing to maintain Project-specific web sites with information on the status of the Project
(www.beaconwind.com). Details available on the web site include:

A description of the Project;

News briefs;

Contacts for additional information;

Fisheries coexistence plans and notices;

Notices of surveys;

Survey data reports for download and/or links to relevant websites; and
Other appropriate Project-related information.

O O O O O O O
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e Project updates via Twitter (@equinorwindus) https://twitter.com/equinorwindus

1.7 Company Overview

Beacon Wind is a direct, wholly-owned subsidiary of Beacon Offshore Wind Holdings LLC (“Beacon
HoldCo”). Beacon HoldCo is jointly owned by (1) an indirect, wholly-owned subsidiary of Equinor ASA
(collectively, “Equinor”); and (2) an indirect wholly-owned subsidiary of bp Wind Energy North America
Inc. (“bp”). bp acquired ownership interest in Beacon HoldCo in a transaction that closed on January
29, 2021.

Lease OCS-A 0520 was assigned from Equinor Wind US LLC to Beacon Wind LLC on January 27,
2021. Equinor Wind US LLC is the Designated Operator for the Project through development,
construction, operations, and decommissioning phases. The PSA was subsequently finalized in
January 2022.

Equinor is an international energy company, headquartered in Norway, with operations in over 30
countries. Equinor has approximately 22,000 employees worldwide, is listed on the New York and
Oslo stock exchanges (NYSE: EQNR, OSE: EQNR) and has a current market capital valuation in
excess of $100 billion.*® With an extensive portfolio of offshore wind, oil, and gas facilities developed
over its 50-year history, Equinor has a proven track record of successfully developing large-scale
energy projects in some of the most challenging ocean environments around the world.

With significant in-house capabilities and resources focused specifically on meeting the challenges of
offshore energy development, backed by ample financial resources, Equinor is quickly becoming a
leader in the development of offshore wind throughout the world:

e Equinor Wind US LLC and its strategic partner, bp, are developing the 2,076 MW Empire Wind
(Empire Wind 1 and Empire Wind 2) project located in Lease OCS-A 0512 located off Long
Island, New York.

e Equinor has developed, constructed, and operates two major bottom-fixed offshore wind farms
in the United Kingdom: (1) the 317 MW Sheringham Shoal offshore wind farm and (2) the 402
MW Dudgeon offshore wind farm.

e Equinor also is the developer, owner, and operator of the 30 MW Hywind Scotland wind farm,
the world's first floating offshore wind farm.

e Equinor is a partner in the Arkona Offshore Wind Project, an operational 385 MW wind farm
located in the Baltic Sea approximately 22 mi (35 km) from the German coastline.

e Equinor also owns an interest in the Dogger Bank offshore wind farms, a series of projects in
the United Kingdom which entered construction in January 2020 with a projected total
nameplate capacity of 3.6 GW.

Equinor is a global energy producer with experience in safely developing and operating large-scale
offshore assets and infrastructure, including offshore wind resources and electric transmission
systems.

Since 2008, Equinor has been pursuing renewable energy opportunities on both the west and east
coasts of the U.S., with Leases OCS-A 0512 and OCS-A 0520 representing its first significant U.S.
offshore wind investments. Additional information on Equinor can be found on its website:
Www.eqguinor.com.

18 As of March 2022.
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1.8 Authorized Representative

Equinor Wind US LLC will be the operator. The contact information for the Authorized Representative
is:

Scott Lundin
VP of Permitting and Community Affairs
Beacon Wind LLC
600 Washington Boulevard, Suite 800
Stamford, Connecticut 06901
Email: sclu@equinor.com

1.9 Certified Verification Agent

Pursuant to 30 CFR 8§ 585.705, a CVA must be used to certify that the proposed facility is designed to
withstand the environmental and functional load conditions for the intended life of the Project at its
proposed location. The CVA will also review the relevant design standards and environmental loading
for the structural design of the facilities.

In accordance with 30 CFR § 585.706, BOEM approved the qualified entity that Beacon Wind
nominated to serve as the CVA on February 2, 2022 (see Appendix C Certified Verification Agent).

1.10 Financial Assurance

In accordance with 30 CFR § 585.516, Beacon Wind is required to provide BOEM a supplemental
bond, a decommissioning bond, or other financial instrument to assure that lessee obligations can be
fulfilled prior to approval of the COP and prior to authorization to commence construction. BOEM,
however, has the authority to allow evidence of financial strength and reliability to meet financial
assurance requirements, as detailed in 30 CFR § 585.527.

The parent companies of Beacon Wind have strong financial standing and a long history of
undertaking, self-funding, or obtaining, the necessary financing for large infrastructure projects in a
responsible manner. Beacon Wind is prepared to demonstrate its financial strength, as required by 30
CFR § 585.527 during the COP review process.

1.11 Design Standards

The CVA will review the site conditions assessment of the geotechnical and metocean conditions. The
review also includes certifying the codes and standards hierarchy. These codes and standards will
govern the design and development process for the proposed facilities. The final selection of Design
Standards is not completed; however, Beacon Wind will establish a preliminary Hierarchy of Standards
to be reviewed by the CVA.
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1.12 References

TABLE 1.12-1. DATA SOURCES

Source Includes Available at Metadata Link

BOEM Lease Area https://www.boem.gov/BOEM- N/A
Renewable-Energy-
Geodatabase.zip

BOEM State https://www.boem.gov/Oil-and-Gas- http://metadata.boem.gov/g
Territorial Energy-Program/Mapping-and- eospatial/lOCS Submerged
Waters Data/ATL_SLA(3).aspx LandsActBoundary Atlantic
Boundary NAD83.xml

BOEM (Bureau of Ocean Energy Management). 2013. Commercial Wind Lease Issuance and Site
Assessment Activities on the Atlantic Outer Continental Shelf Offshore Rhoede Island and
Massachusetts. Revised Environmental Assessment. United States Department of the Interior Office
of Renewable Energy Programs, Bureau of Ocean Energy Management. May 2013. Available
online:

https://www.boem.gov/sites/default/files/uploadedFiles/BOEM/Renewable Energy Program/State A
ctivitiessBOEM%20RI_MA_Revised%20EA 22May2013.pdf/. Accessed October 15, 2019.

BOEM. 2017. Phased Approaches to Offshore Wind Developments and Use of the Project Design
Envelope, Final Technical Report. U.S. Department of the Interior, Bureau of Ocean Energy
Management Office of Renewable Energy Programs. OCS Study BOEM 2017-057. Available online:
https://www.boem.gov/sites/default/files/environmental-stewardship/Environmental-
Studies/Renewable-Energy/Phased-Approaches-to-Offshore-Wind-Developments-and-Use-of-
Project-Design-Envelope.pdf. Accessed July 23, 2020.

BOEM. 2018. Draft Guidance Regarding the Use of a Project Design Envelope in a Construction and
Operations Plan. U.S. Department of the Interior, Bureau of Ocean Energy Management Office of
Renewable Energy Programs. January 12, 2018. Available online:
https://www.boem.gov/sites/default/files/renewable-energy-program/Draft-Design-Envelope-
Guidance.pdf. Accessed July 23, 2020.

BOEM. 2020. Guidelines for Information Requirements for a Renewable Energy Construction and
Operations Plan (COP). United States Department of the Interior Office of Renewable Energy
Programs, Bureau of Ocean Energy Management. May 2020. Available online:
https://www.boem.gov/COP-Guidelines/. Accessed July 23, 2020.
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2.0 Project Design Development
2.1 Project Siting

This section presents a description of the development of the PDE as conducted by Beacon Wind.
The development of the PDE is informed by several factors, including desktop assessments, site-
specific surveys, supply chain capacity, commercial availability, and engagement with regulators and
stakeholders (a summary of stakeholder outreach and engagement is provided in Appendix B
Summary of External Engagement Activities). Where existing public data was available, this was
also used to inform the siting assessment. The siting assessment considered alternatives for the POls,
submarine export cable routes, onshore substation facilities, submarine cable landfalls, and onshore
cable routes.

The following sections document the criteria used in evaluating various alternatives and refining the
components that define the PDE. The siting of the MA WEA and Lease Area for the Project were
previously discussed in Section 1.0 Introduction. Wind turbine sizing and spacing is addressed in
Section 3.0 Project Description.

Beacon Wind is developing the Lease Area in accordance with the 1x1 nm (1.9x1.9 km) layout
proposal as discussed in Section 3.1 Regional Array for Fixed Structures.

2.1.1 Selection of Beacon Wind Electrical Points of Interconnection

One of the requirements to qualify for the procurement of offshore wind renewable energy certificates
(ORECSs) issued by the State of New York under its Offshore Wind Standard, is that the energy
generated by the offshore wind generation facility be delivered into the New York Control Area and
incorporate a point of interconnection in NY ISO Zone J (New York City) or Zone K (Long Island). To
meet this requirement for BW1, which was awarded ORECs from NYSERDA in January 2020 and
finalized in January 2022, Beacon Wind conducted a series of technical, financial, and desktop
environmental studies to identify potential POls to existing electrical substations located within these
NY ISO zones. A broad range of factors were considered during these studies leading up to the
selection of possible POls for BW1 in Queens, New York, which are also considered for BW2. These
studies and selection criteria are discussed in this section.

Primary assessment and screening information used to select BW1 and BW2 POls in Queens, New
York:

¢ |dentification of existing substations with available capacity to receive greater than 1,000 MW
at 115 kV or above;

e HVAC versus HVDC technology options as limited by the distance between offshore
substations(s) and the onshore POI;

e Power injection assessments to existing POIs including predicted system impacts;

¢ Identification of necessary NY ISO upgrades and modifications due to injection and estimated
upgrade costs;

¢ Availability of an existing POI to allow for a commercial operation date to fulfill BW1’'s OREC
obligations in consideration of its NY ISO interconnection queue and other offshore wind
energy generators, solar energy projects, regional transmission projects vying for
interconnection;

¢ Land availability for the onshore electrical infrastructure;
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o Offshore and onshore routing opportunities to reach potential POls, and the overall complexity
and environmental impact associated with offshore and onshore routing combinations; and

o Potential and relative severity of community and environmental impacts associated with
implementing POI solutions.

2.1.1.1 BW1 and BW2 Queens, New York POI Selection

The proposed location to connect BW1 and BW?2 to the NY ISO transmission system is at the Astoria
power complex in Queens, New York City, New York. A POI at this location provides BW1 a delivery
point into NY ISO Zone J within the New York City Control Area and a favorable NY ISO
interconnection queue position. The actual delivery point for BW1 is one of two, existing substations
located within the Astoria power complex, which consists of power generation facilities, tank farms,
electrical transmission and distribution infrastructure, and ancillary energy facilities. .

The Astoria power complex was selected over other possible POls within the New York Control Area
that were evaluated for technical and commercial feasibility as well as physical and environmental
constraints. After a detailed screening process of dozens of POI options, nine POls within Zones K
and J were assessed in terms of power injection, estimated upgrade costs, land availability, onshore
and offshore cable routing, and other factors that could serve the Project. The nine POls given
additional consideration are illustrated in Figure 2.1-1 and include:

o Astoria Annex 345 kV Substation (Queens, Queens County, New York)

o Goethals 345 kV Substation (Staten Island, Richmond County, New York)
e Goethals 345 kV Tap (Staten Island, Richmond County, New York)

e Shore Road, 345 kV Substation (Oyster Bay, Nassau County, New York)
o Northport 138 kV Substation (Huntington, Suffolk County, New York)

o Astoria West 138 kV Substation (Queens, Queens County, New York)

e Astoria East 138 kV Substation (Queens, Queens County, New York)

e Shoreham 138 kV Substation (Brookhaven, Suffolk County, New York)

¢ Sills Road 138 kV (Brookhaven, Suffolk County, New York)

While all of these high-voltage substations offer the possibility of energy delivery into the NY ISO
Zones J and K, all but the Astoria POI options were dismissed as technically or commercially infeasible
because of the following conclusions drawn from the multiple, detailed assessments completed by
Beacon Wind during the Project design development process:

e Lack of adequately sized and available land (for purchase or lease) to locate, construct, and
operate the necessary onshore substation facility including the converter station equipment to
interconnect BW1, while minimizing sensitive environmental and community resources;

e Length of submarine export cables and influence on export cable technology options — see
Section 2.2 Project Components and Technology;

e Greater complexity of nearshore submarine export cable routing and cable landfall
opportunities;

e Greater modeled transmission system impacts and higher estimated transmission system
upgrade costs necessary to connect; and

o Limitations for onshore routing and underground duct-bank constraints and configurations.
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Two possible POI substations, both owned and operated by Consolidated Edison and located in
Queens, New York (i.e., Astoria East and Astoria West) were identified as optimal points to deliver
energy from BW1. Figure 2.1-2 depicts the overall Astoria power complex area that was further
reviewed by Beacon Wind for siting of the onshore substation facility.

2.1.1.2 BW2 Waterford, Connecticut POI Selection

The findings from the various assessments conducted for identifying optimal POI options for BW1
have been leveraged toward identification of a POI for BW2, as Waterford, Connecticut was a POI
location evaluated for the BW1 Project prior to receipt of the PSA with NYSERDA, as depicted in
Figure 2.1-1. The POI for BW2 is being considered within New York or southern New England,
including the potential for BW2 to also interconnect at Queens, New York, as discussed in Section
2.1.1.1 BW1 and BW2 Queens, New York POI Selection, or interconnect at the Eversource 345 kV
POI within the Dominion Millstone Power Station at the Waterford power complex located in Waterford,
Connecticut.

Figure 2.1-3 depicts the Waterford power complex that was further reviewed by Beacon Wind for siting
of the onshore substation facility.

2-3



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

FIGURE 2.1-1. BW1 AND BW2 POI EVALUATION
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FIGURE 2.1-2. ASTORIA POWER COMPLEX IN QUEENS, NEW YORK
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FIGURE 2.1-3. WATERFORD POWER COMPLEX IN WATERFORD, CONNECTICUT
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2.1.2 BW1 and BW2 Siting Assessment Overview

The routing and siting assessment for BW1 is dictated by the selection of Queens, New York as the
target POI. The POl is located at the Astoria power complex in Queens, New York (Figure 2.1-2). The
routing and siting assessment for BW2 is dictated by the potential options for POIls in Queens, New
York and Waterford, Connecticut.

The Queens, New York POl is a dense industrial energy complex bordered by residential development
to the southwest and industrial/commercial development to the southeast. The complex is bordered
by the East River and associated waters to the northwest and northeast. The shorelines of the Astoria
power complex are mostly manmade with either riprap or bulkheads. There are two substations for
potential interconnection in this area: the Astoria East Substation and the Astoria West Substation.

The Waterford, Connecticut POl is an existing power complex situated on a peninsula with Niantic Bay
immediately to the west where the property edge is characterized by a rocky shoreline with small areas
of sandy beach. To the east is a small area of forested land, which further beyond it is a small
residential area situated along Jordan Cove. To the north is undeveloped forest and then pockets of
residential development. There is one substation proposed for interconnection that is immediately
adjacent to the onshore substation facility: Eversource Substation.

Section 2.1.3 BW1 Submarine Export Cable Routing discusses the offshore cable route alternatives
considered between the Lease Area and Queens, New York. The selection of a suitable location for
the submarine cable landfall to reach the onshore substation facility is discussed in Section 2.1.4
BW1 Submarine Export Cable Landfall and the selection of suitable locations for the onshore
substation facility and onshore cable routes are discussed in Section 2.1.4.1 BW1 Onshore
Substation and Cable Routes.

2.1.3 BW1 and BW2 Submarine Export Cable Routing

Identification of submarine cable route alternatives for BW1 and BW2 was an iterative process
conducted over several years. Early cable routing efforts took a wide geographic scope to develop
alternatives in parallel with efforts to identify and select POls for the project. Mainly through desktop
assessment relying on geographic information system (GIS) spatial analysis and NOAA nautical chart
review, the scope of routing was narrowed as was the refinement of routing alternatives to those
alternatives deemed conceptually viable. Once a selection of viable alternatives was made, routing
focused more carefully on potential constraints within defined routing corridors. In turn, these routing
corridors were elected for marine site characterization as a part of Beacon Wind’s ongoing high
resolution geophysical survey campaign. The information below explains some of the details about
how export cable routing was conducted in support of the Project, including the following constraints:

Geophysical/Oceanographic

Physical, Biological, Ecological and Cultural
Potential Hazards

Regulated Areas

Completion of the initial desktop assessment aided in the planning of survey activities to further
evaluate and characterize the marine environment along the submarine cable route. Data collected
from survey campaigns conducted from August 2020 into January 2022 and currently ongoing will
inform final micrositing of the route.
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2.1.3.1 Submarine Cable Routing Constraints

Submarine cable routing was conducted following guidance contained in current industry-standard
best practices and guidance published by the Institute of Electrical and Electronics Engineers (IEEE)
Power Engineering Society (2004), Carbon Trust (2014), Det Norske Veritas/DNV (2014), and the
International Cable Protection Committee (ICPC) (2015). The criteria used in determining the
preliminary marine routes involved the use of publicly available information from NOAA, BOEM,
Northeast Regional Ocean Council (NROC), and other sources. Criteria such as water depth, seafloor
differences (unconsolidated vs. hard-bottom), topography, and sediment types, among others, were
used as the basis for the routing assessment. The routes were sited to avoid additional resources/use
areas including unexploded ordnance (UXO) areas, shipwrecks (and other submerged obstructions),
artificial reefs, mapped protected habitats, anchorage areas, and historic sites. Other information such
as the locations of existing utility lines, pipelines, and human use areas such as vessel traffic lanes,
commercial/recreational fishing areas, aquaculture, and shellfish management areas informed the
routing analysis, although these constraints are not considered critical flaws for the siting of a
submarine cable and are largely unavoidable, particularly in the western portion of the study area near
New York City. Nonetheless, fully understanding and accommodating these unavoidable constraints
generally adds complexity and cost to the project design and cable installation. The following
subsections outline the steps taken to evaluate cable routing options from the Lease Area to potential
landfall locations and provide a brief description of the types of constraints and opportunities that were
considered.

2.1.3.1.1 Geophysical/Oceanographic

Geophysical/Oceanographic features mapped by BOEM, NOAA, and U.S. Geological Survey (USGS)
determine the feasibility and risks of installation of a submarine cable and include water depth, type of
seafloor (e.g., soft sediment, hard bottom), thickness of surficial sediments, bathymetry, topography
(e.g., slopes, elevation changes and mapped submarine features such as sand waves), and complex
sea floor.*®

2.1.3.1.2 Biological and Ecological Resources

Biological and ecological resources mapped by federal and state agencies include types of habitats
or areas that support various aquatic species that have significant ecological or economic value. These
types of resources include eelgrass beds, scallop biomass areas (assumed potential for shellfish
harvesting), aquaculture, shellfish management areas, artificial reefs, commercial and recreational
fishing areas, threatened and endangered species habitats, and wildlife/marine species management
areas.

2.1.3.1.3 Cultural Resources

Cultural resources include archaeological sites, historic/architectural properties, or historic districts
that have been listed in, or determined eligible for listing in, the NRHP as well as resources that are
recorded by the New York SHPO on the New York State Register of Historic Places (NYSRHP) and
the Connecticut SHPO on the State Register of Historic Places. Cultural and historic resources data
were obtained from the NRHP, NYSRHP, and the Connecticut State Register of Historic Places. These
sources consist of districts, sites, buildings, structures, and other objects of known or potential value

19 Complex seafloor is a characterization of seabed ruggedness and complexity and provides a measure of seafloor
variation.
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to prehistory, history, upland and underwater archaeology, architecture, engineering, and culture of
the United States, the State of New York, and/or the State of Connecticut.

2.1.3.1.4 Physical Constraints and Potential Hazards

Multiple marine and submarine constraints have been identified and mapped by NOAA, BOEM,
USCG, USACE, NROC, New England Fishery Management Council, and others including:

e Shipwreck data;

e Commercial shipping lanes;

o Artificial reefs;

e Sediment/sea floor substrate classifications;

o Utility/telecommunication line locations;

¢ Pipeline locations;

¢ Munitions and explosives of concern (MECs)/UXOs;
e General submerged obstructions; and

e Vessel anchorage areas.

2.1.3.1.5 Regulated Areas

Establishing a submarine cable route presents many challenges with the physical constraints,
environmental features, a potential use conflicts; however, another facet considered as part of this
routing analysis is federal and state regulated areas that could impact a submarine cable route with
additional approval requirements, restrictions, and/or impact analysis. These areas include:

e Limits of states’ jurisdiction;

e USCG Homeland Safety zones;

e USCG speed zones;

¢ Rhode Island Special Area Management Plan (SAMP);

¢ New York State Significant Coastal Fish and Wildlife Habitats;

e Connecticut Long Island Sound Blue Plan Ecologically Significant Areas
o BOEM Lease Areas; and

e DoD Regulated Areas.

Areas that are regularly occupied by protected species (e.g., North Atlantic humpback whale) and
designated habitat areas (e.g., Essential Fish Habitat) were considered in the cable planning process,
especially with respect to regulatory risk and potential restrictions on construction (i.e., time of year
restrictions).

2.1.3.2 Preliminary Submarine Export Cable Routing Concepts

2.1.3.21 BW1 and BW2 Approach to Queens

Three alternative concepts were considered between the Lease Area and Queens, New York, based
on the preliminary constraints data described above.

e Submarine route through Long Island Sound (preferred);
e Submarine route through New York Harbor; and
e Submarine export cable route south of Long Island with land route across Queens.

The route into Long Island Sound (Figure 2.1-4) is a proven concept, as demonstrated by the FA-1
fiber-optic cable that was installed in 2000. The Long Island Sound Blue Plan establishes submarine
cables as a compatible use of Long Island Sound considering the presence of several other existing
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linear utilities (CTDEEP 2019). Also, natural gas pipelines, telecommunications (fiber optic), and
electrical transmission cables are installed within Long Island Sound, providing energy
interconnections within New York and between New York and New England.

The submarine route through New York Harbor (Figure 2.1-5) would require encroachment along the
federally maintained East River Channel. The route would require crossing beneath seven bridges
between the Verrazzano-Narrows Bridge and Hell Gate Bridge. Furthermore, the geology of the East
River in the vicinity of Hell Gate is known to be exposed bedrock due to the blasting that was performed
by the U.S. Army Corps of Engineers in the late 1800s, which would therefore require surface laying
the cable and adding cable protection. There was also consideration for the limited availability of routes
through New York Harbor because of future offshore wind projects in the New York Bight likely needing
to bring submarine cables into these waters. These construction challenges make the submarine route
through New York Harbor impracticable for the Project.
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FIGURE 2.1-4. PREFERRED CABLE ROUTING OPTIONS
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FIGURE 2.1-5. CABLE ROUTING OPTIONS THROUGH NEW YORK HARBOR
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The submarine export cable route south of Long Island with land route across Queens would require
extensive in-street work within densely developed areas of Queens and the use of public parkland or
open space to partially avoid in-street work. Street corridors in Queens have significant existing utility
congestion, including existing electric and telecommunication lines; pipelines; sewer and water mains;
and transportation infrastructure such as subway and railroad crossings. The existing utility congestion
constrains the available space for routing duct banks for the Project cables, and the number of
infrastructure crossings along the roadway corridors adds significant cost and construction duration
associated with the need for additional geotechnical work; cable splice and transition vaults; horizontal
directional drilling (HDD), jack-and-bore, and other trenchless infrastructure crossings; utility
relocations; and soil and water management, decontamination, and disposal.

Onshore, in-street, routing is likely to result in traffic impacts and road closures during cable
installation, which may result in disruption to local business and residents. In-street routes also place
construction in closer proximity to noise receptors such as residences, commercial areas, and noise-
sensitive locations such as schools and hospitals. Use of parkland along the shoreline can avoid some
in-street work, but still requires numerous infrastructure crossings. This routing would also result in
temporary disruption to recreational use and potential parkland alienation for easement acquisition
and would still be in closer proximity to noise receptors and result in greater street traffic disruption
than offshore construction activities. The combination of challenging and costly construction and
community impacts make the onshore route through Queens technically and commercially infeasible
for construction of the Project.

The route into Long Island Sound (Figure 2.1-4) was selected as the preferred routing concept for the
Project for several reasons. A submarine route was preferred over an onshore route because of the
challenges associated with rights-of-way acquisition in densely settled areas, potential concerns
voiced by residents and other stakeholders in the vicinity of the Project, the need to account for
potential resource area impacts, including potential wetlands and waterbodies, and/or visual impacts
from overhead transmission structures.

The route into Long Island Sound was selected and matured along with the overall Project. Other
routes were evaluated and dismissed as infeasible because of one or more critical technical and
environmental constraints. Of additional concern, the proposed route was chosen because routing and
installing submarine cables into Long Island Sound is a proven concept, as demonstrated by the
presence of several existing utilities present throughout Long Island Sound.

2.1.3.2.2 BW1and BW2 Approach to Long Island Sound

Two alternative routes from the Lease Area to the entry to Long Island Sound were identified (Figure
2.1-6):

¢ Southern-exit Alternative (preferred); and

o Northern-exit Alternative.

The Northern-exit Alternative exits the northern portion of the Lease Area and travels in a northwest
direction heading along the northern borders of BOEM’s Northeast lease blocks, turning southwest
north of BOEM Lease Block OCS-A 0486 (Orsted’s Revolution Wind), traveling south of Block Island
and west towards Montauk, New York. This segment is approximately 93 mi (150 km) and is comprised
of deep-water open ocean area waters with relatively flat (no slopes greater than 20 percent) seafloor
comprised mainly of sand. There are at least eight cable crossings - six telecom/fiberoptic and two
proposed offshore wind cable systems (Vineyard Wind and Revolution Wind), although the total
number of cables being proposed from the BOEM lease areas north of Beacon Wind are unknown at
this time.
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FIGURE 2.1-6. ALTERNATIVE BW1 AND BW2 ROUTES TO THE LEASE AREA
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Several variations of the Southern-exit Alternative exit the southern portion of the Lease Area and
head due west before turning to the north towards Montauk, New York. The exit from the southwestern
corner of the Lease Area is primarily driven by the location of a military disposal ground for
MECs/UXOs due west of the Lease Area that must be avoided. This segment is approximately 75 mi
(121 km) and is comprised of deep-water open ocean areas to the limit of the State of New York waters
with a relatively flat (no slopes greater than 20 percent) seafloor comprised mainly of sand. The route
avoids mapped MEC/UXO locations and dumping areas. It passes through vessel operation restriction
zones for marine protected species, namely North Atlantic right whale. There are at least seven cable
crossings - five telecom/fiberoptic and two proposed offshore wind cable systems (South Fork Wind
and Sunrise Wind), although the total number of cables extending from the BOEM lease areas north
of Beacon Wind are unknown at this time. The Southern-exit Alternative route travels north into Block
Island Channel running parallel to the FA-1 fiber optic cable while skirting the eastern lobe of Endeavor
Shoals.

The Southern-exit Alternative was established as the preferred route because it minimizes the total
cable length by providing for an 18 mi (29 km) shorter route, thereby minimizing overall impacts, and
minimizes anticipated cable crossings from proposed offshore wind projects north of Beacon Wind.

2.1.3.2.3 BWI1 and BW2 Entry into Long Island Sound
Two alternative routes were considered at the entrance of Long Island Sound (Figure 2.1-7):

e The Race Alternative (preferred); and
e Plum Island Cut Alternative.

The Race Alternative continues from the State of New York waters to the Long Island Sound Entrance
segment heading northwest into an area known as “The Race” north of Little Gull Island before turning
southwest and heading into Long Island Sound. The Race is well-known for its waters with relatively
high currents/tidal action and a hard, sloped, and complex seabed that creates cable installation
challenges. This segment is approximately 21.7 mi (35 km) long and is comprised of deep-water (90
to 328 ft [30 to 100 m]). Shagwong Reef and Cerberus Reef are in the vicinity of this route segment
but are avoided. This segment generally follows to the south of the NOAA mapped location of the FA-
1 fiber optic cable.

The Plum Island Cut Alternative diverges at the same place as The Race Alternative but travels due
west through Plum Gut, which is an approximately 0.93 mi (1.5 km) wide stretch of water between
Orient Point (Long Island) and Plum Island. This segment is approximately 19.9 mi (32 km) long and
is comprised of waters ranging in depth from 52.5 to 98.4 ft (16 to 30 m). Early desktop cable routing
studies identified constraints associated with this segment including one pipeline/cable area crossed
within Plum Gut, hard-complex seafloor, and the relatively narrow gap and existing navigation features.
Charted fish trap areas, tidal rips, sand waves, aids to navigation, danger areas (Gardiners Point
Military Area), and restricted anchorages also indicate the complexity of this area.

The Race Alternative is preferred due to deeper water depths, less challenging seabed, and the lack
of other constraints present in the Plum Island Cut Alternative, including existing utilities and navigation
features, charted fish trap areas, and danger areas. The area between Plum Island and Great Gull
Island is shallower and was dismissed due to severe installation challenges in such shallow water
depths. An HDD under Plum Island was dismissed as technically infeasible due to the length of HDD
that would be required.
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FIGURE 2.1-7. ALTERNATIVE ENTRANCES TO LONG ISLAND SOUND
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2.1.3.24 BW1 and BW2 Routing through Long Island Sound

Submarine export cable routing alternatives to Queens, New York, and the other POls along the north
shore of Long Island, New York, were assessed in the Project development process by desktop routing
studies. The preliminary results of these studies informed the overall selection of the Queens, New
York, POls over the other POI options. Also, the assessments led to the formulation of a preferred
submarine export cable route across Long Island Sound to Queens, New York, including the BW1
submarine export cable route and the BW2 submarine export cable (New York).

The cable route across Long Island Sound has been developed to minimize the impact to sensitive
environmental resources to the maximum extent practicable (Figure 2.1-8). Sediments along this
segment transition from sands and gravels with hard and complex sea floor near the mouth of the
Sound to higher concentrations of silt with fewer areas of complex sea floor as the cable corridor
extends to the west, toward the East River. Water depths range from approximately 0.3 ft (0.1 m)
lowest astronomical tide (LAT) up to 223 ft (68 m) LAT.

At the eastern end of the Sound, there are relatively few charted constraints or submarine asset
crossings. Orient Shoal is a low water area marked by several aids to navigation and there is one
anchorage area (Riverhead Anchorage) that occurs landward of the route segment. This route avoids
Stratford Shoal (Middle Ground) Light and two other anchorage areas (i.e., Port Jefferson Anchorage
and Northport Anchorage Ground). The route crosses six utilities in the Sound, including: Cross Sound
Cable, FA-1 fiber optic cable, Long Island Reinforcement Cables (LIRC) cable area, Iroquois pipeline,
and two unknown fiber optic cables. Near the entrance to Long Island Sound, northwest of Great
Gull Island and near The Race, a route was assessed immediately south of the preferred alignment
to allow flexibility in crossing an area of sand waves, however it was determined that seafloor
topography posed limitationsand therefore was removed from consideration.

At the western end of Long Island Sound, the route seeks to avoid multiple charted features including:
a dredge disposal area, Eatons Neck Point (and navigational aids), Fish Haven/Matinecock Point and
other charted obstructions. The route crosses the LIRC cable area and the Eastchester Expansion
(Iroquois pipeline) to then parallel this gas pipeline into the East River. A minimum setback distance
of 328 ft (100 m) away from the Eastchester Expansion pipeline was applied to the proposed route to
allow space for existing pipeline and future cable work corridors.

2.1.3.25 BWI1 and BW2 Route through East River

The East River segment parallels the Eastchester Expansion pipeline at a minimum setback of 328 ft
(100 m) heading south and west out of Long Island Sound and into the East River. The route is
positioned outside of the East River Channel (federal navigation project) to the maximum extent
practicable; however, there are areas where encroachment on the Channel is likely necessary. To
avoid the Eastchester Expansion pipeline and other space restrictions on the northern side of the
channel, the route travels westward along the outside of the charted southern edge of the channel
until Rikers Island. This segment is approximately 16.2 nm (30 km) and is comprised of near-shore
waters with approximately 64 percent of sediments being comprised of silt. Multiple cable and pipeline
areas are crossed within this segment, including known New York Power Authority (NYPA) and Long
Island Power Authority (LIPA) power cables and numerous unknown cables and mapped obstructions.
In addition to these obstructions, there are also multiple navigational risks such as bridges (e.qg.,
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Throgs Neck Bridge, Bronx-Whitestone Bridge), havigation aids, and a U.S. Coast Guard security zone
(i.e., New York Marine Inspection Zone and Captain of the Port Zone).?°

20 See 33 CFR 165.163: Navigation regulations are published in Chapter 2 of the U.S. Coast Pilot for this area.
Restrictions include entry and speed restrictions.

2-18



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

FIGURE 2.1-8. BW1 AND BW2 SUBMARINE EXPORT CABLE ROUTE ALTERNATIVES
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2.1.3.3 BW2 Approach to Waterford, Connecticut

At the BW2 submarine export cable landfall location in Waterford, Connecticut, Beacon Wind
evaluated two trenchless alignments (see Figure 2.1-9). In the Trenchless Landfall A Alternative, the
submarine export cable will connect directly into the onshore substation facility. The Trenchless
Landfall B Alternative will require a short onshore export cable route from the landfall to the onshore
substation facility situated within the same parcel, as shown in Figure 2.1-9. A description of the two
export cable landfall locations under consideration are provided below:

e Trenchless Landfall A: The first trenchless landfall alternative consists of two separate HDDs,
with the HDD entry location onshore within the southwest corner of the onshore substation
facility. From there, the HDDs progress to the southwest, terminating in nearshore waters. The
total HDD length is 2,800 ft (853 m).

e Trenchless Landfall B: The second trenchless landfall also consists of two separate HDDs.
The HDD entry location is within the southeast corner of the northern parking lot within the
existing Dominion Millstone Power Station. From there, the HDDs progress to the southwest,
terminating in nearshore waters. The total HDD length is 2,375 ft (724 m).

A trenched landfall alternative was also evaluated, which would involve open-cut installation of the
submarine export cables. The trenched landfall would follow a slightly modified path of the Trenchless
Landfall B alignment, beginning in water at the approximate -22 ft (-7 m) contour at mean low water
adjacent to the power station. Due to the higher potential impacts to inwater habitat, the shore, and
nearshore environment, the trenched landfall alternative was removed from the PDE and is not carried
forward.
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FIGURE 2.1-9. BW2 SUBMARINE EXPORT CABLE TRENCHLESS LANDFALL OPTIONS, WATERFORD, CONNECTICUT
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2.1.3.4 BW1 and BW2 Submarine Export Cable Route Surveying

An initial reconnaissance survey with Multibeam Echosounder (MBES) and Sub-bottom Profiler (SBP)
was performed around the Astoria power complex in Queens, New York along the East River and into
Long Island Sound to just north of Execution Rocks (Figure 2.1-10). The survey corridor was aligned
with the route alternatives developed through the iterative cable routing process. The purpose of the
survey was to confirm the feasibility of the route prior to performing a full survey in accordance with
BOEM specifications. The main part of the reconnaissance survey was performed during the fall of
2020 with some additional survey near the Astoria power complex during the spring of 2021. The entire
survey route was then surveyed in accordance with BOEM specifications between January 2021 and
January 2022 comprising HRG survey, benthic, sediment and geotechnical sampling. The results of
these survey efforts will be presented in a supplemental COP filing for Appendix G Marine Site
Investigation Report and Appendix U Marine Archaeological Resources Assessment, while
Appendix S Benthic Resources Characterization Report is provided herein with this filing.

2.1.34.1 BW1 and BW2 Submarine Export Cable Route Variants

As a result of the full route surveys, Beacon Wind identified two locations where further siting
refinement was completed. The first is in the area of Execution Rocks in the Western Narrows (Figure
2.1-11), and the second is at the entrance to Long Island Sound near Block Island Sound and The
Race (Figure 2.1-12). From the details of the survey, Beacon Wind developed two route variants in
the area of Block Island Sound and two route variants in the area of Execution Rocks (Figure 2.1-13).

At Block Island Sound, Route Variant A and B are similar in length and were proposed to provide
varying alignments to traverse sand wave features located northwest of Great Gull Island near The
Race. Route A was determined to be the preferred alignment as it traversed the sand waves at the
most desirable angle compared to Route Variant B; however, both variants are carried forward in the
PDE.

At Execution Rock, Route Variant A and C represent two alignments similar in length that were
assessed due to routing constraints. Route A was determined to be the preferred alignment as it
provided the greatest distance from the adjacent natural gas pipeline in the area; however, both
variants are carried forward in the PDE.
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FIGURE 2.1-10. MULTIBEAM ECHOSOUNDER AND SUB-BOTTOM PROFILER RECONNAISSANCE SURVEY FROM EAST RIVER INTO LONG ISLAND SOUND
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FIGURE 2.1-11. HIGH RESOLUTION GEOPHYSICAL SURVEY IN THE AREA OF EXECUTION ROCKS

&I'TD".W 160170 260170 .

20170

4645803

Rhode Island

Massachusetts

1
ABASE03

- s 7
<
2 < 2
gt S
A& :
g
2
\
Long Island
Legend BEACON WIND: LEASE AREA OCS-A 0520 & ’ REFERENCE MAP
== BW1 Submarine Export Cable Route (Federal) HIGH RESOLUTION GEOPHYSICAL SURVEY IN AREA OF EXECUTION ROCK v
equinor
BW2 Submarine Export Cable Route (CT) e “april 06, 2022 0 10 20 30 40 Miles 9
Astoria Power Comp[ex X + 60653939 (ID l 10 I 20 I 30 : 40 Nautical Miles
I High Resolution Geophysical Survey Froject e L 1 L 1 )
Beacon Wind OCS-A 0520 Lease Area Personnel: |  Prepared by: NC g AL 3 ndoKiometers AZCOM

Data Scurces: BOEM. ESRI, NOAA, Northeast Ocean Data
Service Layer Credits: Source: Esri, GEBCO. NOAA, National Geographic, Garmin, HERE, Gecnames.om, and other contributions

[E——

COP Vel Y FGURE 2330

HIGH RESOUUTION CEORHYSICAL SLSVEY N AREACE |

2-24



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

Construction and Operations Plan

FIGURE 2.1-12. HIGH RESOLUTION GEOPHYSICAL SURVEY IN BLOCK ISLAND SOUND
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FIGURE 2.1-13. BW1 SUBMARINE EXPORT CABLE ROUTE VARIANTS
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2.1.4 BW1 and BW2 Submarine Export Cable Routes, Landfalls, and Onshore
Substations

The transition from submarine export cables to the onshore export cables will occur at the cable
landfall locations. To identify the preferred landfall sites from those under consideration, Beacon Wind
conducted a coastal and waterfront engineering analysis of the risks and benefits of potential cable
landfall locations at sites in the vicinity of the preferred POls. This analysis was informed based on
selection of the preferred POls included in the PDE (see Section 2.1.1 Selection of Beacon Wind
Electrical Points of Interconnection) and the export cable routing analysis (see Section 2.1.3 BW1
and BW2 Submarine Export Cable Routing). The following criteria were used in evaluation of export
cable landfall locations:

o Proximity to preferred POI (e.g., route length);

o Prior subsea cable landfall success in nearby areas;

e Staging area size/location/options (e.g., preferably land without permanent structures, with a
minimum size to allow for adequate staging);

¢ Hydrodynamics and sediment dynamics (e.g., erosion);

¢ Man-made interferences (e.g., piers, fish trap area, pipelines, cables, dredging);

¢ Environmental and cultural considerations (e.g., land use, eelgrass, dunes, wetlands, buried
and/or submerged cultural resources);

e Soil thermal resistivity; and

o Constructability complexities (e.g., workspace, long additional water crossings, vessel
access).

In some cases, viable alternate landfall sites that are similar relative to the evaluation criteria have
been retained within the PDE.

2.1.4.1 BW1 and BW2 Onshore Substations and Cable Routes — Queens, New York
2.1.4.11 Onshore Substation Facilities

The BW1 and BW2 onshore substation facilities each include the converter required to convert the
HVDC current being delivered from the wind farm to HVAC current and an onshore substation facility
so the offshore wind energy can be transmitted by the NY ISO grid. The preference was to use space
available within or immediately adjacent to the existing POI substation to locate BW1 and BW2'’s
onshore substation facilities, if possible, in order to minimize additional disturbance for installation of
the onshore interconnection cables between the Project’s substation and the existing POI, and to
maintain consistency with existing land uses in the vicinity.

For the Astoria power complex POI, Beacon Wind assessed suitability of local parcels based on the
following criteria:

¢ Auvailability (i.e., on the market for lease or sale);

¢ Distance from the target POI,

¢ Flood resistance design;

e Zoning;

e Setback requirements;

e Existing land use;

¢ Available space;

¢ Proximity to environmental and cultural resources;
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e Constructability factors (e.g., extent of site grading needed, access, site specific soil condition);
and
o Existing redevelopment plans.

These factors are associated with disturbance minimization, cost, constructability, design
requirements, consistency with existing land use and zoning, and minimization of environmental and
human impacts, and were used to identify the preferred site. Details of the evaluation of onshore
substation facility site suitability for each of the POI locations are provided in this section. Viable
substation facility parcel alternatives that are supported by the evaluation criteria have been retained
within the PDE.

The Astoria power complex in Queens, New York is zoned M3-1 (Heavy Manufacturing District), which
permits the use of buildings/structures associated with the generation, transmission, or distribution of
electricity. The current landowners within this complex include:

o Eastern Power Generating Company (EasternGen; EG);
o NYPA;

¢ NRG;

e Consolidated Edison (ConEd); and

e Luyster Creek, LLC.

Based on the limited open or under-utilized land, Beacon Wind evaluated five potential sites for the
onshore substation facility and submarine cable landfall (Figure 2.1-14 and Figure 2.1-15).

o AGRE (preferred);
o NYPA (preferred);

o Luyster Creek;

e EG Tank Farm; and
o EG Power Station.

21412 AGRE

The AGRE location would be divided up by an East and West allocation. The AGRE location is
bounded to the west by the NYPA-operated Eugene W. Zeltman Power Project and to the north by
the EG Tank Farm site. The available AGRE parcel is approximately 16 ac (6.5 ha), with AGRE East
encompassing approximately 8.9 ac (6.4 ha) and AGRE West encompassing approximately 7.1 ac
(2.9 ha). Both the AGRE East and AGRE West sites are large enough to accommodate the onshore
substation facility for either BW1 and BW2 and peripheral equipment; together, AGRE East and AGRE
West can accommodate both BW1 and BW2. The AGRE location includes an existing power plant
that would be demolished prior to construction. The location itself has areas of topographical change
within the site and ground preparation work would be required prior to construction. Additional space
is available for laydown equipment and materials during the construction phase.

Land access is restricted by a security gate at the entrance of the current NRG plant. The 138 kV
outgoing circuits from the converter station are base case for being installed overhead but could
potentially be considered for installation underground. The overhead 138 kV total lengths for both BW1
and BW?2 are approximately 2,952 ft (900 m).

Current land use and industrial development at the AGRE location is consistent with use for a new
onshore substation facility, and therefore the location does not pose significant environmental, social,
socioeconomic, visual or cultural resource concerns. This AGRE East and AGRE West sites are
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considered to be suitable based on space availability to accommodate BW1 and BW2 and proximity
to the POI.

21413 NYPA

The NYPA site is located at the northern edge of the Astoria power complex with just over 1,000 ft
(305 m) of shoreline along the East River. This site is bound by a NYPA administration building to the
southwest, NYPA electric plants to the southwest, and the riprap coastlines to the northwest and
northeast. The available parcel is approximately 8 ac (3.2 ha) which is sufficient to accommodate the
onshore substation facility and peripheral equipment. The existing site is relatively flat and minor
ground preparation work would be required prior to construction. Additional space is available for
laydown equipment and materials during the construction phase.

Land access to the existing site is restricted by a security gate at the entrance of the parcel, and an
additional security gate is present at the adjacent NRG plant. A barge may be used to transport
transformers due to the coastal location. The HVDC cable landfall would be located within the NYPA
property. The 138 kV outgoing circuits from the converter station are base case for being installed
underground but could potentially be considered for installation overhead and must avoid an existing
overhead corridor and rights-of-way associated with the NRG plant. The underground 138 kV total
lengths are approximately 6,500 ft (1,981 m).

The NYPA site was determined to be a suitable site based on space availability and proximity to the
POI. Because the site is already developed for industrial use, nho major environmental or cultural
resource issues are anticipated.

2.1.4.1.4 Luyster Creek

The Luyster Creek site is located on the eastern side of the Astoria power complex along Luyster
Creek which flows into the East River. The site is adjacent to a section of the Department of Public
Works Yard and NYPA Garage property to the east, Amazon delivery van parking to the south, 31t
Street to the west, and interior NYPA roads followed by NYPA property to the north. The available
parcel is approximately 8 ac (3.2 ha) which is sufficient to accommodate the onshore substation facility
and peripheral equipment. The existing site is relatively flat and minor ground preparation work would
be required prior to construction. Additional space is available for laydown equipment and materials
during the construction phase. Three 345 kV overhead transmission lines pass over the top of the
property parallel to 34" Street and would require some setback clearances for installing the onshore
substation facility.

A nearby loading dock could be used to transport transformers by barge but may require reinforcement
prior to use. Up to four 138 kV outgoing circuits from the converter station is base case for underground
installation but could potentially be considered for installation overhead to the POI at the Astoria West
Substation and the Astoria East Substation. The 138 kV total cable lengths are approximately 5,800 ft
(1,768 m). The proximity to energized 345 kV power lines poses a minor risk. The HVDC cable landfall
poses a challenge with access either near the Luyster Creek waterway or passing through a third-
party property with a distance to shore of approximately 1,500 ft (457 m). Due to marine construction
challenges, the cable route through the Luyster Creek waterway was not retained as an option.

Current land use and industrial development of the site is consistent with use for a new onshore
substation facility, and therefore the site does not pose significant environmental or cultural resource
concerns. This site is considered suitable, but it poses additional challenges relative to the NYPA and
AGRE sites due to the larger distance from shore and proximity to existing power lines as well as
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commercial challenges. Therefore, the Luyster Creek site is not carried forward in the PDE as a
location for the onshore substation facility.

21415 EG Tank Farm

The EG Tank Farm site is located within the northeastern portion of the Astoria power complex. The
available parcel is approximately 8.07 ac (3.3 ha) which is sufficient to accommodate the onshore
substation facility and peripheral equipment. Additional space is available for laydown equipment and
materials during the construction phase. Demolition work and site remediation would be required prior
to construction which would result in higher installation costs at the EG Tank Farm than at other
locations under consideration.

Transformers transported by barge could use the nearby Luyster Creek loading dock. A transportation
and rigging plan would be required to address the transport and offloading of the power transformers.
The HVDC cable landfall would be approximately 250 ft (76.2 m) from the property line. The HVDC
cable would cross the ConEd property and require an easement to route the HVYDC onshore export
cable segment. Both outgoing 138 kV circuits from the converter station would be routed underground.
The underground line would connect to both Astoria East and Astoria West Substations via riser poles.
The underground 138 kV total cable lengths are approximately 7,200 ft (2,195 m). The proximity to
active fuel tanks poses a moderate risk.

Current land use and industrial development of the site is consistent with use for a new substation,
and therefore the site does not pose significant environmental or cultural resource concerns. This site
is considered suitable, but the ability to develop the site depends upon the decommissioning and
associated demolition of the existing facility. The level of demolition requires added complexity and
schedule implication; therefore, the EG Tank Farm site is not carried forward in the PDE as a location
for the onshore substation facility.

21.4.1.6 EG Power Station

The EG Power Station site is located on the western edge of the Astoria power complex along the
East River. The onshore substation facility would be constructed on the portion of the power station
containing retired Units 10 and 20; EG would continue to operate the remaining generators (Units 30,
40, and 50). The buildings containing Units 10 and 20 could be re-purposed or demolished prior to
construction of the onshore substation facility.

One existing POI at the Astoria East 138 kV Substation is connected to the existing alternating current
(AC) yard for Units 10 and 20 by hybrid underground and overhead feeders. The existing transmission
line capacity is underrated for the needs of the converter station and would require upgrading.

The transportation and hauling of heavy loads such as the power transformer have significant
constraints via both barge and land. This site is characterized by a limited area for construction that is
surrounded by above-ground and below-grade utilities, many of which could not be moved or would
be challenging to relocate. Based on the limitations of the site, the EG Power Station site is not carried
forward in the PDE as a location for the onshore substation facility.
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FIGURE 2.1-14. BW1 AND BW2 SUBMARINE EXPORT CABLE LANDFALLS, QUEENS, NEW YORK
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2.1.4.2 Onshore Cable Routing

Once the submarine export cables make landfall, they will travel from the landfall location(s) to the
new onshore substation facilities. Interconnection cable lines (one each for BW1 and BW2) will leave
the onshore substation facilities to deliver power to the POIs. The onshore cable routes refer to the
complete route traversed by the onshore export and interconnection cables between the submarine
cable landfalls and the POls.

To identify the preferred onshore cable route, Beacon Wind conducted a comparative analysis to
assess the benefits and risks of several route options. The analysis considered the following criteria:

¢ Route length;

e Land use;

o Constructability;

e Presence of utilities;

e Prioritizing use of existing rights-of-way;

e Easement acquisition

o Community impacts; and

e Environmental aspects such as wetlands and water bodies, historic and cultural resources,
sensitive species habitat, and potential for contamination, among others.

Although onshore routing was evaluated to some extent for all assessed sites, only those alternatives
associated with routes from the preferred landfalls were retained.

The power delivered by the onshore substation facilities for BW1 and BW2 will be exported to the
existing 138 kV Air Insulated Substations (AIS), Astoria West Substation and/or Astoria East
Substation.

Beacon Wind considered several routes for the onshore export cables from the potential landfall
locations under consideration to the potential onshore substation facility sites and routes for the
interconnection cables from the onshore substation facility to the Astoria power complex POI to identify
the least impactful and most feasible onshore cable route solutions for BW1 and BW2.

Potential landfall locations along the waterfront of the Astoria power complex for the onshore
substation facility sites under consideration, as well as their proposed cable landfall installation method
where trenchless (HDD, jack and bore, or micro-tunneling) and trenched (open cut trench) methods
are proposed, are identified in Figure 2.1-15. The cable routes from the landfall locations to the
onshore substation facilities under consideration are shown on Figure 2.1-16 for the NYPA site, and
Figure 2.1-17 for the AGRE site.

Major primary and alternative onshore routes, carried forward within the PDE, from the onshore
substation facilities under consideration to the POls that were considered are shown in Figure 2.1-18.
As the base case scenarios, the proposed transmission line design is an underground duct bank for
the NYPA site and aboveground electric transmission lines for AGRE East and AGRE West, with the
Project considering the potential for an overhead option for all locations.
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FIGURE 2.1-15. ASTORIA POWER COMPLEX LANDING SITES OVERVIEW
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FIGURE 2.1-16. LANDING ALIGNMENT TO NYPA SITE
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FIGURE 2.1-17. LANDING ALIGNMENT TO AGRE SITE
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FIGURE 2.1-18. RECOMMENDED ONSHORE TRANSMISSION ROUTES
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2.1.5 BW2 Submarine Export Cable Routes, Landfalls and Onshore Substation -
Waterford, Connecticut

The transition from the submarine export cable to the onshore export cable will occur at the cable
landfall location within Niantic Bay at the western edge of the peninsula containing the Waterford
power complex. To identify the preferred landfall, Beacon Wind conducted a coastal and waterfront
engineering analysis of the risks and benefits of a potential cable landfall location within both the
offshore and the onshore corridors under assessment for the base case trenchless installation of the
cable to the onshore substation facility and the POI. This analysis was informed based on selection of
the preferred POI included in the PDE (see Section 2.1.1 Selection of Beacon Wind Electrical
Points of Interconnection) and the submarine export cable routing analysis (see Section 2.1.3 BW1
and BW2 Submarine Export Cable Routing). The criteria as detailed in Section 2.1.4 were used in
evaluation of the submarine export cable landfall in Waterford, Connecticut.

2.1.5.1 BW2 Onshore Substation and Cable Route — Waterford, Connecticut
2.1.5.1.1 Onshore Substation Facility

The BW2 onshore substation facility will include the converter required to convert the HVYDC current
being delivered from the wind farm to HVAC current and an onshore substation facility so the offshore
wind energy can be transmitted to the onshore grid. The preference was to use space available within
or immediately adjacent to the existing Dominion Millstone Power Station for BW2’s onshore
substation facility, if possible, in order to minimize additional disturbance for installation of the onshore
interconnection cables between the Project’'s onshore substation facility and the existing POI, and to
maintain consistency with existing land uses in the vicinity (see Figure 2.1-19).

The available parcel is adequately sized to accommodate the 7.1 ac (2.9 ha) onshore substation facility
and peripheral equipment. Additionally, there will be two temporary staging yards (5.5 ac [2.2 ha] and
4.3 ac [1.7 ha]). The design will require three single phase steel monopoles a maximum height of 80
ft (24.4 m) above existing ground level to connect the onshore substation facility to the adjacent POIL.
The site will require grading and placement of fill to build up the parcel to create a level area for
construction.

Current land use and industrial development of the site is consistent with use for a new substation
facility. This site is considered a suitable site based on space availability and proximity to the POI and
siting within an existing power complex.

2.1.5.2 Onshore Cable Routing

Once the submarine export cable makes landfall, it will travel from the western edge of the power
station complex through the large area of existing parking lots, traversing over Millstone Access Road
prior to entering into the parcel selected for the onshore substation facility.

Two trenchless (HDD, jack and bore, or micro-tunneling) landfall alignments are proposed (Section
2.1.3.3). An onshore and offshore corridor have been applied for micrositing to further occur within as
the refined engineering is completed for the landfall alignment.
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FIGURE 2.1-19. LANDING CORRIDOR TO WATERFORD SITE AND ONSHORE COMPONENTS
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2.2 Project Components and Technology

A variety of components and technology have been considered for the PDE, including multiple
foundation types and export cable types.

2.2.1 Foundations

Beacon Wind evaluated several potential types of foundations for supporting wind turbines: gravity
base structure (GBS), monopile, piled jacket, suction bucket jacket, and floating foundations. Each
foundation type was evaluated based on the following criteria:

e Subsurface conditions;

o Water depths;

e Wind turbine loads;

e Supply chain capacity; and
o Commercial availability.

Three wind turbine foundation types were deemed suitable against the criteria identified above:
monopile, piled jacket, and suction bucket jacket. The following reasoning regarding suitability of
monopile, piled jacket, and suction bucket jacket foundation types was determined:

¢ Monopiles are the most widely used foundation type with an established supply chain and
suitable for the conditions characterizing Beacon Wind. Limitations in relation to site
conditions, fabrication sizes and weights may, however, pose constraints for use of monopiles
in the deeper parts of the Lease Area.

¢ Piled and suction bucket jackets can be designed for any relevant water depth and wind turbine
size and are expected to be suitable for the entire Lease Area. The choice of piles or suction
buckets mainly depends on the subsurface conditions.

Beacon Wind removed the GBS foundation type for wind turbines from consideration after a thorough
assessment of suitability. GBS foundations are not commercially available in the U.S., and for Beacon
Wind to establish a robust supply chain to provide such foundations would be challenging. In addition,
utilization of the GBS foundation would require identification of and likely upgrade to a port facility
suitable to fabricate GBS foundations. Beacon Wind identified few such sites, and all required
substantial investments to render them suitable for fabricating and loading-out GBS foundations. In
addition, GBSs are not suitable for long distance transport on heavy lift vessels due to the size and
weight of the foundation. Additionally, they pose operational challenges associated with the boat
landing, and accommodation of the crew transfer vessel. Accordingly, GBS foundations were ruled
out based on supply chain evaluations, increased Project risk, increased costs, and lack of commercial
availability.

Floating foundations were considered not suitable due to the combination of a relatively shallow water
depth and harsh wave climate within the Lease Area.

GBS and floating foundations were eliminated from consideration for the offshore substations due to
similar factors described above in the evaluation for wind turbines. Monopiles were also not deemed
suitable for the offshore substation due to the size of the offshore substation topside. Beacon Wind is
therefore evaluating the suitability of two types of foundations for the offshore substations: piled jacket
and suction bucket jacket. The evaluation of the foundation alternatives under consideration is
primarily driven by the assessment of the ground conditions.
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The foundation types under evaluation area based on Beacon Wind’'s current understanding of the
seabed and subsurface conditions. The Project PDE will continue to be developed as further analysis
of the seabed and subsurface conditions is conducted. A short description of these foundation types
is provided in Table 2.2-1.

TABLE 2.2-1. FOUNDATIONS WITHIN THE PDE

Foundation Type Description

Monopile A single vertical, broadly cylindrical steel pile driven into the seabed to
support a wind turbine. A steel transition piece (TP), which may contain
secondary structure components (i.e., boat landings and access
platforms),?* will be connected to the monopile. Alternatively, a TP-less
design may be applied.

Piled Jacket A vertical steel lattice structure consisting of three or four legs to support a
wind turbine, or up to eight legs to support an offshore substation, secured
into the ground with steel pile foundations. Jackets supporting wind
turbines will be supported on pre-installed piles and connected to the
turbine tower by a TP. The offshore substation jacket is expected to be
temporarily supported on mud mats??, with piles post-installed at the corner
legs following jacket installation. Secondary structures (i.e., J-tubes, boat
landings, and access platforms)?3 will be connected onto the jacket.

Suction Bucket A vertical steel lattice structure consisting of three or four legs to support a

Jacket wind turbine, or up to eight legs to support an offshore substation, with
inverted bucket-like steel structures at the base. Jackets supporting wind
turbines will be connected to the turbine tower by a TP. Secondary
structures (i.e., J-tubes, boat landings, and access platforms)?* will be
connected onto the jacket.

2.2.2 Export Cables

Beacon Wind evaluated different transmission technologies for the submarine export cables against
the following criteria:

Technical feasibility;

Transmission distances;

Economic considerations; and

Land required to support the onshore substation facility.

The submarine export cables are designed to use HVDC technology. HVDC, rather than HVAC, has
been selected for Beacon Wind due to the large nameplate capacity of BW1 and BW2 (greater than
1,200 MW each) and export cable distance (up to 202 nm [375 km] for BW1, up to 202 nm [375 km]
for BW2 to Queens, New York, and up to 113 nm [209 km] for BW2 to Waterford, Connecticut). Power
losses in the HVDC transmission are significantly lower than HVAC, particularly over long distances,
making HVDC a more efficient and economical selection for the Project. HYDC can use more narrow

21 Beacon Wind is assessing a solution that would remove some of these secondary structures.

22 Mudmats are part of the permanent jacket structure but perform a temporary function to provide temporary on-bottom
stability for the substructure in the interim between jacket set-down and pile installation.

23 Beacon Wind is assessing a solution that would remove some of these secondary structures.

24 Beacon Wind is assessing a solution that would remove some of these secondary structures.
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cable corridors than HVAC which may minimize the environmental impact associated with installation
of the Project.

Equinor has extensive experience in both HVYAC and HVDC transmission solutions as a result of the
construction of its existing oil, gas, and offshore wind portfolios. In practice, the suitability of an HVAC
or HVDC transmission solution depends on the amount of power to be exported and the distance
between the generator and the interconnection point. For standard offshore wind capacity sizes, long
distance HVAC transmission is better suited for transmission distances of up to approximately 80 mi
(129 km). Beyond this point, the limitations of the submarine cable make longer HVAC transmission
cables at higher capacities inefficient. For transmission distances longer than approximately 80 mi
(129 km), an HVDC solution is preferred. Beacon Wind has a total export cable length of either
approximately 202 mi (375 km) or 113 nm (209 km) per wind farm and export capacity of at least 2,400
MW total, therefore, Beacon Wind has selected a symmetrical monopole configuration HVDC solution.
Beacon Wind’s experience with HVYDC design solutions has shown this qualified cable solution and
application of industry technical standards is a good model for application to the Beacon Wind Project.

2.2.3 Cooling Water Intake System

Each offshore substation facility will include a cooling system to regulate the temperature of the
electrical converter equipment. Beacon Wind has evaluated both closed-cycle and once-through
cooling water systems using seawater for the Project. Closed-cycle cooling designs for use in offshore
applications are not commercially mature, and based on evaluations up to this point, would not be
technically or commercially feasible for the Project. Beacon Wind is conducting ongoing evaluations
to determine potential future viability of closed-cycle systems. Once-through systems are carried
forward as the maximum design scenario in the PDE.

Each offshore substation facility will include a cooling water intake system (CWIS) to regulate the
temperature of the electrical converter equipment via once-through, non-contact cooling. Each CWIS
will utilize a vertical intake attached to the offshore substation jacket foundation, between the jacket
legs. Ocean water will be drawn in from the water column by raw seawater circulating pumps with
intake caisson pipes attached to the jacket structure. After the water passes through the CWIS, water
will be discharged back into the water column.

Beacon Wind also evaluated alternative cooling methods including air cooling and grey water cooling.
The use of air cooling is not considered feasible as the air temperatures in the Lease Area are too
warm for many months of the year to sufficiently cool the converter equipment, and grey water cooling
is not feasible as adequate grey water supply does not exist. Beacon Wind additionally evaluated the
use of variable frequency drives for CWIS pumps, which would minimize water flow during periods
when the facility is not operating at full rated capacity or when ocean water temperatures are low
enough to permit flow reduction without impacting converter equipment operations. Variable frequency
drives are deemed feasible and practicable and are incorporated into the CWIS design.

The design, configuration, and operation of the offshore substation facilities’ cooling systems
continues to be finalized and will be permitted as part of an individual NPDES permit with EPA.
Additional details on technologies evaluated for the CWIS are also presented in the NPDES permit
application.
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2.3 Summary of Siting and Technology Options Carried Forward in
the PDE

As described in Section 2.1.1 Selection of Beacon Wind Electrical Points of Interconnection,
Beacon Wind selected a POI in Queens, New York, to support BW1 and is assessing two potential
POls in Queens, New York, and Waterford, Connecticut, for BW2. Beacon Wind is assessing two
submarine export cable route options for BW2 to Queens, New York, or to Waterford, Connecticut.

With regards to technological solutions, Beacon Wind will evaluate impacts associated with three
foundation types (monopile, piled jacket, suction bucket jacket). Electrical transmission will be based

on HVDC.

2.4 References

TABLE 2.4-1. DATA SOURCES

Source Includes Available at Metadata Link
BOEM Lease Area https://www.boem.gov/BOEM- N/A
Renewable-Enerqgy-
Geodatabase.zip
BOEM Sand Borrow http://www.boem.gov/Oil-and- https://mmis.doi.gov/boem
Area Gas-Energy-Program/Mapping- mmis/metadata/PlanningAn
and-Data/Federal-Sand-n- dAdministration/LeaseArea
Gravel-Lease-Borrow- s.xml
Areas _gdb.aspx
NOAA State Territorial  https://www.boem.gov/Oil-and- http://metadata.boem.gov/g
National Waters Gas-Energy-Program/Mapping- eospatial/lOCS_Submerged
Centers for Boundary and-Data/ATL_SLA(3).aspx LandsActBoundary Atlanti
Environmenta ¢c_NAD83.xml
| Information
(NCE))
Mid-Atlantic Artificial Reef http://portal.midatlanticocean.org/ http://portal.midatlanticocea
Regional static/data_manager/data- n.org/static/data_manager/
Ocean download/Zip_Files/Fishing/Artifi ~ metadata/html/ArtificialReef
Council cialReefs2019.zip s$2019.htm
(MARCO)
NOAA Ocean Disposal ftp://ftp.coast.noaa.gov/pub/MSP/ https://inport.nmfs.noaa.go
Area/Dredged OceanDisposalSites.zip v/inport/item/54193
Material
Disposal Area
NOAA Cable/Pipeline  ftp://ftp.coast.noaa.gov/pub/MSP/ https://inport.nmfs.noaa.qgo
Area ORT/PipelineArea.zip v/inport/item/54395
NOAA Coastal http://encdirect.noaa.gov/theme | https://inport.nmfs.noaa.go
Maintained ayers/data/coastal_maintained_c¢  v/inport/item/39972
Channel hannels/maintainedchannels.zip
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https://mmis.doi.gov/boemmmis/metadata/PlanningAndAdministration/LeaseAreas.xml
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https://mmis.doi.gov/boemmmis/metadata/PlanningAndAdministration/LeaseAreas.xml
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https://www.boem.gov/Oil-and-Gas-Energy-Program/Mapping-and-Data/ATL_SLA(3).aspx
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http://portal.midatlanticocean.org/static/data_manager/metadata/html/ArtificialReefs2019.htm
http://portal.midatlanticocean.org/static/data_manager/metadata/html/ArtificialReefs2019.htm
http://portal.midatlanticocean.org/static/data_manager/metadata/html/ArtificialReefs2019.htm
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ftp://ftp.coast.noaa.gov/pub/MSP/OceanDisposalSites.zip
https://inport.nmfs.noaa.gov/inport/item/54193
https://inport.nmfs.noaa.gov/inport/item/54193
ftp://ftp.coast.noaa.gov/pub/MSP/ORT/PipelineArea.zip
ftp://ftp.coast.noaa.gov/pub/MSP/ORT/PipelineArea.zip
https://inport.nmfs.noaa.gov/inport/item/54395
https://inport.nmfs.noaa.gov/inport/item/54395
http://encdirect.noaa.gov/theme_layers/data/coastal_maintained_channels/maintainedchannels.zip
http://encdirect.noaa.gov/theme_layers/data/coastal_maintained_channels/maintainedchannels.zip
http://encdirect.noaa.gov/theme_layers/data/coastal_maintained_channels/maintainedchannels.zip
https://inport.nmfs.noaa.gov/inport/item/39972
https://inport.nmfs.noaa.gov/inport/item/39972
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Source Includes Available at Metadata Link
NOAA Shipping: http://encdirect.noaa.gov/theme | https://inport.nmfs.noaa.go
Speed ayers/data/shipping_lanes/shippi  v/inport-
Restrictions nglanes.zip metadata/NOAA/NOS/OCS
(Right Whales), /inport/xml/39986.xml
Precautionary
Area,
Separation
Zone, Traffic
Lane/Fairway,
Area to Be
Avoided
NOAA Unexploded ftp://ftp.coast.noaa.gov/pub/MSP/ https://inport.nmfs.noaa.qo
Ordnance ORT/UnexplodedOrdnance.zip v/inport/item/54407
NOAA Anchorage ftp://ftp.coast.noaa.gov/pub/MSP/ https://inport.nmfs.noaa.qgo
Area AnchorageAreas.zip v/inport/item/48849
NOAA Danger ftp://ftp.coast.noaa.gov/pub/MSP/ https://inport.nmfs.noaa.qo
Zone/Restricted DangerZonesAndRestrictedArea  v/inport/item/48876
Area s.zip
NOAA NCEI Bathymetry https://www.ngdc.noaa.gov/mgg/ N/A
coastal/crm.html
Northeast Safety & http://www.northeastoceandata.o  https://www.northeastocea
Ocean Data Security ra/files/metadata/Themes/Marine  ndata.org/files/metadata/Th
Regulated Area  Transportation.zip emes/MarineTransportation
(165.169) [SafetySecurityReqgulatedA

reas.pdf

CTDEEP. 2021. Long Island Sound Blue Plan. Available online: https://portal.ct.gov/DEEP/Coastal-
Resources/LIS-Blue-Plan/Long-Island-Sound-Blue-Plan-Home. Accessed May 18, 2022.
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3.0 Project Description

This section provides a Project description, which is comprised of components proposed as part of the
PDE (see Section 1.3 Project Design Envelope Approach). Activities associated with the
construction and installation, operation and maintenance, and decommissioning of the Project
components are also discussed. A quick reference guide to the Project terms, components, and
activities that will be referenced throughout the COP can be found in the Executive Summary. The
information provided in this section is organized as follows:

e A summary of the 1x1 nm (1.9x1.9 km) regional layout for fixed structures;

o A summary of the Lease Area development approach;

o A summary of both the offshore and onshore Project infrastructure, including the anticipated
operational footprint associated with each component;

e A summary of both the offshore and onshore Project construction and installation activities,
including the methodologies and anticipated short-term footprint associated with the
installation of each component;

e A summary of both the offshore and onshore Project operations and maintenance (O&M)
activities, including a summary of the offshore marking and lighting; and

o A summary of the decommissioning activities for the Project.

3.1 Regional Array for Fixed Structures

In 2019, the current New England offshore wind leaseholders proposed a collaborative regional layout
for wind turbines across the area encompassing the seven leases south of Massachusetts and Rhode
Island herein referred to as the MA/RI WEA. Under this proposal, each turbine would be spaced 1 nm
(1.9 km) apart in fixed east-to-west rows and north-to-south columns to create the 1x1 nm (1.9x1.9
km) grid arrangement preferred by many stakeholders, including fishermen operating in the region.
The 1x1 nm (1.9x1.9 km) layout was evaluated by the U.S. Coast Guard as part of the Areas Offshore
Massachusetts and Rhode Island Port Access Route Study (Docket USCG-2019-01). USCG
concluded that the adoption of a standard and uniform grid pattern will likely eliminate the need for
formal or informal routing measures within the MA/RI WEA. BOEM has subsequently established the
1x1 nm (1.9x1.9 km) layout configuration as the preferred alternative in the Final Environmental Impact
Statement for the Vineyard Wind project (BOEM 2021a) and its Record of Decision for the COP
(BOEM 2021b). The Vineyard Wind project will be located in Lease OCS-A 0501, which is adjacent to
Beacon Wind’s Lease Area.

Beacon Wind is developing the Lease Area in accordance with the 1x1 nm (1.9x1.9 km) layout
proposal. A total of up to 155 wind turbines and up to two offshore substation facilities, using up to 157
foundations (encompassing both BW1 and BW2) are established within the Lease Area as illustrated
in Figure 3.1-1 and the coordinates for these locations are provided in Appendix G Marine Site
Investigation Report.
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FIGURE 3.1-1. 1x1 NM LAYOUT OF FIXED STRUCTURES IN OCS-A 0520
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3.2 Lease Area Development

Beacon Wind is proposing the full build out of the Lease Area which is approximately 128,811 ac
(52,128 ha) in two wind farms in accordance with 30 CFR 585.629. BW1 and BW2, being electrically
isolated and independent from each other, will each be connected to their own POls via individual
submarine export cable routes. However, if BW1 and BW2 both interconnect with the New York
Independent System Operator (NY ISO), the Project will assess the possibility of cable linkage
between BW1 and BW2. BW1 was selected as a winning bidder in State of New York’s 2020
competitive solicitation for Offshore Wind Renewable Energy Credits. BW2 is being developed to
support future wind energy solicitations and help the State of New York and the New England states
achieve renewable energy goals. Beacon Wind is assessing two submarine export cable route options
for BW2 to Queens, New York, or to Waterford, Connecticut.

The Lease Area is being assessed and included as part of this COP submission. BW1 is located in
the northern 56,535 ac (22,879 ha) of the Lease Area and BW?2 is located in the southern 51,611 ac
(20,886 ha) of the Lease Area, with a 20,665 ac (8,363 ha) Overlap Area that could be included in
either BW1 or BW2.

As discussed in Section 1.0 Introduction, in order to assess impacts to resources using the design
envelope approach, the maximum design scenario is defined as the full build out of the Lease Area.
The options in the PDE apply for all of the Lease Area and for both BW1 and BW2. Beacon Wind has
surveyed and/or assessed resources and effects for the entire Lease Area and the construction and
operation activities for the BW1 submarine export cable route and landfall to Queens, New York, and
the BW2 submarine export cable routes and landfalls to Queens, New York, or Waterford, Connecticut.

3.3 Project Infrastructure Overview

Beacon Wind is proposing a variety of both offshore and onshore infrastructure as part of the PDE as
illustrated in Figure 3.3-1, which also includes the approximate boundaries of federal, state, and local
jurisdictions. Section 3.3.1 Offshore Infrastructure describes the offshore infrastructure and the
components proposed in the PDE. Section 3.3.2 Onshore Infrastructure describes the onshore
infrastructure and the components proposed in the PDE. The conceptual project design drawings are
provided for reference as Appendix D Conceptual Project Design Drawings.

3.3.1 Offshore Infrastructure

The offshore infrastructure will consist of wind turbines, foundations, offshore substations, interarray
cables, and submarine export cables. The following sections describe each component and the
associated parameters that define the PDE.

As discussed in Section 1.3 Project Design Envelope Approach and Volume 2 Site
Characterization and Assessment of Impact-Producing Factors, selection of PDE parameters is
informed by extensive site-specific surveys, stakeholder engagement, and commercial availability of
technical components.

3.3.1.1 Wind Turbines

The wind turbines installed for the Project will be three bladed, horizontal-axis machines. The rotor will
be attached to a nacelle containing the electrical generator and other equipment. The nacelle will sit
on top of a tubular support tower. Wind energy causes the blades on a wind turbine to rotate, which
turns a generator in order to transform the kinetic energy of the air into electricity.
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The maximum sized wind turbine in the PDE is based on models that are anticipated to be
commercially available within the proposed development timescale of the Project. Nameplate capacity
for turbines is excluded from the PDE because turbine suppliers have demonstrated an ability to
modify generating capacity without changing physical dimensions. The make, model, and generating
capacity of the wind turbine will be selected during the procurement process and is expected to be the
most technologically advanced and efficient model available at that time. The turbines will comply with
and hold valid certification to the International Electrotechnical Commission (IEC) 61400 or the IEC
System for Certification to Standards Relating to Equipment for Use in Renewable Energy Applications
(IECRE) OD501 standards. The selected turbine model and nameplate capacity will ultimately
determine the number of turbines. Table 3.3-1 details the parameters for the wind turbines proposed
in the PDE.
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FIGURE 3.3-1. REPRESENTATIVE OVERVIEW OF THE PROJECT OFFSHORE AND ONSHORE INFRASTRUCTURE
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TABLE 3.3-1. SUMMARY OF WIND TURBINE MAXIMUM PDE PARAMETERS

Parameter BW1 BW?2
Number of Wind Turbines a/ 61 -94 61 -94
Rotor Diameter 984 ft (300 m)

Hub Height above Highest

Astronomical Tide (HAT) 591 ft (180 m)

Upper Blade Tip above HAT 1,083 ft (330 m)
Lower Blade Tip above HAT 85-125ft (26 - 38 m)
Note:

a/ The number of wind turbines for the Project will not exceed 155. Both BW1 and BW2 will include
between 61 and 94 wind turbines with the Overlap Area accounting for 33 wind turbines that could be
incorporated into either BW1 or BW2.

The wind turbines for this Project will consist of the following components:

o Tower: Steel tubular section which supports the rotor and nacelle, in addition to providing the
required height. The tower is the piece connected to the foundation and typically holds cables,
some control and electrical cabinets within or at the base while also providing access to the
nacelle for servicing.

e Nacelle: Box-like structure at the top of the tower which houses the electro-mechanical
components of the wind turbine. The nacelle may contain equipment such as generator,
transformers, converters, yaw system, and gearbox.

e Rotor: Consists of the three blades and the hub (where the blades connect). The rotor is
responsible for the extraction of wind energy which is then converted into electricity by the
generator. Blades can range in length depending on wind turbine size and can be pitched to
control thrust force and rotor speed.

Figure 3.3-2 shows an indicative wind turbine.

Each wind turbine will contain oils, greases, and fuels used for lubrication, cooling, and hydraulic
transmission. The precise volumes required will vary depending on the size and type of the machine
selected. The wind turbine will be designed to minimize the potential for spills through containment
measures. These materials will have an operational life at the end of which they, or the components
which contain them, will be disposed of in accordance with industry guidelines and regulatory
requirements. Table 3.3-2 provides details on the oils, greases, and fuels proposed in the PDE. After
use, these products will be brought to designated ports and disposed of according to applicable
regulations and guidelines unless otherwise authorized.
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TABLE 3.3-2. SUMMARY PER WIND TURBINE FOR OIL/GREASE/FUEL MAXIMUM PDE PARAMETERS

Oil/Grease/Fuel Wind Turbine System/Component BW1 and BW2
Ester Qil Transformer 2,378 gallons (gal)
(9,000 liters [I])
Grease Bearings, yaw and pitch pinions 343 gal (1,300 1)
Gear Oil Drive train gearbox, yaw and pitch 1,170 gal (4,43011)
drive gearbox
Hydraulic Oil Crane (if not electrical), hydraulic 528 gal (2,000 I)

pumping unit, hydraulic pitch
actuators, hydraulic pitch
accumulators

Cooling (Water/Glycol) Tower damper, cooling system 872 gal (3,300 I)

Nitrogen Blades and generator (pitch system) 17,171 gal (65,000 I)
hydraulic accumulators

Diesel Fuel Emergency generator 793 gal (3,0001)

Sulfur Hexafluoride Switchgear 287 pounds

(SFe Gas) (130 kilograms [kg])

The wind turbines will contain a Supervisory Control and Data Acquisition (SCADA) system. The
SCADA system acts as an interface for a number of sensors and controls throughout the wind farm,
allowing the status and performance to be monitored, and for systems to be controlled remotely, where
required. Each wind turbine will have its own control system which will ensure that the turbine runs in
a controlled manner by aligning the turbine with the wind and performing a ramp down in high wind
speeds. The turbines can also be controlled manually from within the tower base or nacelle.

The wind turbines selected will also contain safety and access measures for the crew during
operations. Further, they will include marking and lighting in accordance with USCG and Federal
Aviation Administration (FAA) guidelines and regulations (see Section 3.5.3 Offshore Marking and
Lighting for additional information).

In addition to the marking and lighting measures described in Section 3.5.3 Offshore Marking and
Lighting, Beacon Wind is considering the use of agency-approved Aircraft Detection Lighting System
(ADLS; or similar system) to turn the aviation obstruction lights on and off in response to detection of
a nearby aircraft and is actively completing an evaluation to determine the impacts of the
implementation of this system. This commitment as a mitigation is subject to final Project evaluation
and agency approval (see Section 8.6 Aviation for additional details).
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FIGURE 3.3-2. MAXIMUM WIND TURBINE DIMENSIONS
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The wind turbine depicted is for illustrative purposes.
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3.3.1.1.1 Offshore Substation Facilities

The offshore substations will collect power from the wind turbines via the interarray cable systems
(Section 3.3.1.4 Interarray Cables) and convert it from alternating current to direct current for
transmission. Transformers will be located on the offshore substations to increase the voltage of the
power received from the wind turbines so that the electricity can be efficiently transmitted onshore.
Beacon Wind proposes to install up to two offshore substations: one for BW1 and a second for BW?2.
The details and parameters provided in this section refer to the topside of the offshore substations;
the foundation is discussed in Section 3.3.1.2 Foundations. Table 3.3-3 details the parameters for
the offshore substation facilities.

TABLE 3.3-3. SUMMARY OF OFFSHORE SUBSTATION FACILITY MAXIMUM PDE PARAMETERS

Offshore Substation Facility Parameter BW1 and BW2

Voltage Up to 400 kV a/
Number 2

Width 278 ft (85 m)
Length 459 ft (140 m)
Height above HAT b/ (including crane) 492 ft (150 m)
Base height above HAT (air gap) 105 ft (32 m)
Note:

a/ 320 kV is the larger EMF impact and is assessed in Appendix CC Offshore Electric and
Magnetic Field Assessment.
b/ HAT - Highest Astronomical Tide

As with the wind turbines, oils, greases, and fuels will be required for lubrication, cooling, and hydraulic
transmission within the offshore substations. The precise volumes required will vary depending on the
selected topside. The offshore substation facilities will be designed to minimize the potential for spills
through containment measures. These materials will have an operational life at the end of which they,
or the components which contain them, will be disposed of in accordance with best practice guidelines
and regulatory requirements. Table 3.3-4 provides details on the oils, greases, and fuels proposed in
the PDE. After use, these products will be brought to designated ports and disposed of according to
applicable regulations and guidelines unless otherwise authorized.

TABLE 3.3-4. SUMMARY PER OFFSHORE SUBSTATION FOR OIL/GAS/COOLING MEDIUM/LUBRICANT
MaxiMum PDE PARAMETERS

Oil/Grease/Fuel Offshore Substation BW1 and BW2 Transport
System/Component

Mineral Oll Transformer 260 metric tons Transformer filled

(260,000 kg) with oil prior to
transport.

SF6 gas Gas insulated switchgear/ 14 metric tons (14,000  GIS is filled prior to
gas insulated bushing / kg) transport, however
bushings pressurization to

operation level is
conducted offshore.
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Oil/Grease/Fuel

Offshore Substation

System/Component

BW1 and BW2

Transport

Diesel fuel Back-up generator 35,663 gal (135,000 I) Base case
onboard, but may
be used as a back-
up post installed.
UPS batteries 50 metric tons (50,000 Onboard
kg)
Hypochlorite Seawater chlorination 2,641 gal (9,997 1) NA

system

De-ionized water

Cooling system

28 28 metric tons

System is partly

(28,000 kg) filled and fully filled
offshore.
Foam Firefighting system 660 gal (2,500 1) Onboard
Nitrogen Inert gas firefighting 925 gal (3,500 1) Onboard
system
Argon Inert gas firefighting 925 gal (3,500 1) Onboard
system
Nitrogen Expansion vessel blanket 2,642 gal (10,000 I) Onboard
system
Barrier fluid Seawater lift pump 1,321 gal (5,000 I) Post installed

Ethylene glycol mix
or similar

Cooling medium system

13,208 gal (50,000 I)

Onboard

Oily water

Drain system

126,802 gal (479,997 I)

NA

AdBlue/DEF urea
solution

Diesel generator exhaust
system

2,642 gal (10,000 )

Base case
onboard, but may
be used as a back-
up post installed.

Hydraulic ol Cranes 66 gal (2,500 1) Onboard
Lube oil Backup diesel generator 79 gal (300 I) Onboard
Refrigerant Chiller 1 metric ton (1,000 kg) Onboard

The offshore substations will include converters, transformers, switchgears, and reactors to control
the power flow, and reactors to optimize the power capture from the interarray cables and flow through
the export cables. The topside also will include auxiliary equipment and uninterruptible power supplies,
power quality measuring units, SCADA equipment, telecommunication systems, and numerous
monitoring systems, together with facilities, safety, and rescue equipment for personnel.

Each offshore substation will include a CWIS to regulate temperature of the electrical converter
equipment, that will utilize up to 10.6 million gallons per day (mgd) of once-through non-contact cooling
water. Ocean water will be drawn in from the water column, approximately 49-131 ft (15-40 m) below
the water surface. The CWIS will discharge heated, treated seawater below the platform jacket
approximately 66-112 ft (20-34 m) below the water surface. Discharged water temperature will be
approximately 87.8°F (31°C) when the seawater inlet temperature is 68°F (20°C), though for much of
the year the seawater will be cooler and the discharge temperature will accordingly be lower.
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Discharged water will not exceed 96.8°F (36°C), and this maximum temperature would correlate to a
CWIS operating at a much smaller discharge volume than the maximum.

The offshore substations will consist of multiple deck levels, which will include the cables, equipment,
and utilities. The offshore substations will also be compatible with a gangway system for boat landings,
and at this time the Project is currently considering the use of helicopters and helicopter winch decks
(see Section 3.3.1.2 Foundations for additional information). Beacon Wind is continuing to evaluate
logistics for helicopter use, and the relevant impact assessments will be updated pending the final
decision. The layout of the offshore substations will also consider pull-in and hook-up of interarray and
export cables using J-tubes. While the offshore substations will be unmanned, the design will also
incorporate space for emergency sheltering situations and will be focused on health, safety, and
material handling during fabrication, installation, operation, and maintenance of the substations (see
Section 3.4 Construction and Installation Activities and Section 3.5 Operations and
Maintenance Activities for additional information on operations). Figure 3.3-3 shows an example of
an offshore substation facility (including the offshore substation and converter station).
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FIGURE 3.3-3. REPRESENTATIVE OFFSHORE SUBSTATION FACILITY CONCEPT
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3.3.1.2 Foundations

Foundations are required to secure the wind turbines and offshore substation facilities vertically while
withstanding loads from wind and the marine environment. Foundations also provide a means of safe
access for maintenance activities.

The PDE includes options of up to three types of foundations to support the wind turbines and up to
two for the offshore substation facilities. Descriptions of the foundation types proposed are:

o Monopile: A single vertical, broadly cylindrical steel pile driven into the seabed to support a
wind turbine. A steel TP, which may contain secondary structure components (i.e., boat
landings and access platforms),?® will be connected to the monopile. Alternatively, a TP-less
design may be applied.

e Piled Jacket: A vertical steel lattice structure consisting of three or four legs to support a wind
turbine, or up to eight legs to support an offshore substation facility, secured into the ground
with steel pile foundations. Jackets supporting wind turbines will be secured by pre-installed
piles and connected to the turbine tower by a TP. The offshore substation jacket is expected
to be temporarily supported on mud mats, with piles post-installed at the corner legs following
jacket installation. Secondary structures (i.e., J-tubes, boat landings and access platforms)2®
will be connected onto the jacket.

e Suction Bucket Jacket: A vertical steel lattice structure consisting of three or four legs to
support a wind turbine, or up to eight legs to support an offshore substation, with inverted
bucket-like steel structures at the base. Jackets supporting wind turbines will be connected to
the turbine tower by a TP. Secondary structures (i.e., J-tubes, boat landings and access
platforms)?” will be connected onto the jacket.

An illustration of the foundation types included in the wind turbine foundation PDE is presented in
Figure 3.3-4. A summary of parameters from the wind turbine foundation PDE is included in Table
3.3-5.

The final number and selection of foundation type for wind turbines is dependent on several factors
such as the selected wind turbine size, ground conditions, water depth, metocean conditions (wind,
wave, current, and tidal regime), other relevant loads (such as vessel impact loads), supply chain, and
economic factors at the time of design and construction. The PDE for the wind turbine foundation
includes monopile, piled jacket, and suction bucket jacket. Selection of foundation type for the offshore
substation primarily depends on the ground conditions. The PDE for the offshore substation facility
foundations include suction bucket jacket and piled jacket.

Selection and allocation of the remaining foundation types in the PDE will depend on the final
assessment of the site-specific soil conditions at each structure location (see Appendix G Marine
Site Investigation Report for additional information). Beacon Wind is in the process of collecting and
reviewing additional site-specific data to support the FDR/FIR. This additional data, combined with
other studies (e.g., tank testing for erosion and scour design, driveability, and pile capacity checks)
will help determine the final foundations. Beacon Wind may ultimately determine that multiple
foundation types will be incorporated in the final design of the Project; for example, monopiles could
be the preferred foundation type in shallow water, while water depths may require the use of jacket

25 Beacon Wind is assessing a solution that would remove some of these secondary structures.
26 Beacon Wind is assessing a solution that would remove some of these secondary structures.
27 Beacon Wind is assessing a solution that would remove some of these secondary structures.
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foundations in deeper water. Furthermore, the geologic conditions may be appropriate for suction
bucket jackets in one portion of the Lease Area while piled jackets are required in another. Beacon
wind still maintains a requirement for flexibility to be able to select foundation types from the PDE
based on commercial and technical reasons.
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FIGURE 3.3-4. WIND TURBINE FOUNDATION TYPES

Monopile Piled Jacket Suction Bucket Jacket
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TABLE 3.3-5. SUMMARY OF WIND TURBINE FOUNDATION PDE PARAMETERS

Foundation Parameter BW1 and BW2

Monopile
Base diameter 43 ft (13 m)
Seabed penetration 180 ft (55 m)

Seabed footprint (without scour protection) a/

0.033 ac(0.013 ha)

Seabed footprint (with scour protection) b/

1.24 ac (0.50 ha)

Diameter at MSL 43 ft (13 m)
Piled Jacket

Leg spacing at seabed 164 ft (50 m)
Piled diameter on seabed 14.8 ft (4.5 m)

Seabed penetration

229.6 ft (70 m)

Seabed footprint (without scour protection) a/

0.016 ac (0.0064 ha)

Seabed footprint (with scour protection) b/

1.5ac (0.61 ha)

Leg spacing at MSL 112 ft (34 m)
Suction Bucket Jacket

Leg spacing at seabed 164 ft (50 m)
Suction bucket diameter 66 ft (20 m)
Seabed penetration 66 ft (20 m)

Seabed footprint (without scour protection) c/

0.31 ac (0.13 ha)

Seabed footprint (with scour protection) b/

3.0ac (1.2 ha)

Leg spacing at MSL

115 ft (35 m)

Notes:

a/ Per foundation, representative of maximum diameter with four piles.

b/ Per foundation if scour protection is required. The scour protection also protects the exposed portions of the

interarray cables exiting the J-tubes.

¢/ Per foundation, representative of maximum diameter of four buckets.

An illustration of the foundation types included in the offshore substation foundation PDE is presented
in Figure 3.3-5. A summary of parameters from the offshore substation foundation PDE are included
in Table 3.3-6. For the purposes of the assessments presented in this COP, the Project has assumed
the maximum parameters for up to two offshore substation facilities.
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TABLE 3.3-6. SUMMARY OF OFFSHORE SUBSTATION FOUNDATION MAXIMUM PDE PARAMETERS

Foundation Parameter BwW1 BW2
Piled Jacket a/

Leg spacing at the seabed (corner legs) 230 ft (70 m)

Piled diameter on seabed (per pile) 9.8 ft (3 m)
Seabed penetration 328 ft (100 m) b/ 118 ft (36 m) c/
Seabed footprint (without scour protection) d/ 0.3 ac (0.1 ha)
Seabed footprint (with scour protection) e/ 4.0 ac (1.6 ha)

Leg spacing at MSL 230 ft (70 m)
Suction Bucket Jacket f/

Leg spacing at seabed 230 ft (70 m)
Suction bucket diameter 65 ft (20 m)
Seabed penetration 59 ft (18 m)
Seabed footprint (without scour protection) d/ 0.3 ac (0.1 ha)
Seabed footprint (with scour protection) e/ 5.2 ac (2.1 ha)

Leg spacing at MSL 230 ft (70 m)

Notes:

a/ For piled jackets designed with up to 8 legs, and up to 6 piles per jacket corner leg.

b/ Up to 3 piles per jacket corner leg (12 total piles).

¢/ Up to 6 piles per jacket corner leg (24 total piles).

d/ Per foundation, including mud mats at each leg/pile cluster. Note that seabed preparation prior to
foundation installation may involve pre-dredging across the entire jacket and scour protection footprint,
e/ Per foundation if scour protection is required. The scour protection also protects the exposed portions
of the submarine cables entering/exiting the J-tubes.

f/ For suction bucket jackets designed with 4 buckets per jacket.
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FIGURE 3.3-5. REPRESENTATIVE OFFSHORE SUBSTATION FACILITY FOUNDATION TYPES
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3.3.1.3 Submarine Export Cables

The wind turbines are connected with HVAC interarray cables to an HVDC converter installed on
offshore substations within the Lease Area. The HVDC power is then transmitted through the
submarine export cable systems. Given the export cable distances between the Lease Area and the
onshore substation facilities, HVDC is the chosen technology due to the ability to reliably and
effectively transmit with minimal losses. The HVDC transmission systems for BW1 and BW2 will each
require two cables (+ and -) between the offshore substation facility and onshore substation facility to
create the direct current (DC)-circuit needed. These two HVDC cables can be provided as a bundled
solution or as two separate cables (unbundled), due to technical considerations and the capabilities
of installation vessels. A separate fiber optic cable will be utilized for each wind farm for the automation,
control, and communication signal transfer between the onshore control center and the offshore
substation facility. The conceptual design utilizes a stranded conductor made of annealed copper and
the interstices between wires are filled with a water-tight compound to prevent longitudinal water
penetration if exposed to water due to damage. A representative conductor insulation could consist of
three sublayers including a semiconductive screen, a main layer of crosslinked polyethylene (XLPE),
and a semiconductive insulation screen. A longitudinal sheath made of water swelling tape provides a
water barrier. A lead sheath acts both as a conductor for the highest anticipated earth fault current
and as a mechanical barrier to prevent water ingress into the insulation system. The armor is made of
one layer of galvanized steel and the outer protection sheath is made of polyethylene (PE).

Beacon Wind is currently assessing two solutions for the BW1 and BW2 transmission systems, each
containing one fiber optic cable and two single core cables that will transmit power between each
offshore/onshore substation facility: 1) unbundled cables and 2) a combination of bundled and
unbundled cables along the submarine export cable routes. At the landfall, with the current base case
the cables will be guided to shore through an HDD solution (starting from approximately 1,640-3,281
ft [500-1,000 m] from shore). The Project is also assessing other trenchless and trenched landfall
solutions (see Section 3.4.3.1 Onshore Export Cable and Interconnection Cable Routes). The
fiber optic will go bundled together with the HVDC cable through the HDD.

The current base case for the route to Queens, New York, is unbundled from landfall to kilometer point
(KP) 12 (measured from shoreline at Queens, New York) due to limitations in shallow waters and
bundled from KP12 to Lease Area. An example of a bundled and unbundled submarine export cable
is found in Figure 3.3-6 and Figure 3.3-7.
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FIGURE 3.3-6. REPRESENTATIVE CROSS-SECTION OF A BUNDLED SUBMARINE EXPORT CABLE
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FIGURE 3.3-7. REPRESENTATIVE CROSS-SECTION OF AN UNBUNDLED SUBMARINE EXPORT CABLE

33 ft/10 m

* A 33ft (10 m) separation is considered a base case and the actual distance can be
less or greater or adjacent in certain scenarios
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The submarine export cables will be buried to a target burial depth of 3-6 ft (0.9-1.8 m) below the
seabed outside of federally maintained (e.g., anchorages and shipping channels) areas. Unless
otherwise confirmed with USACE, Beacon Wind shall install the submarine export cables to a minimum
target burial depth of 15 ft (4.6m) below the existing seabed or below the authorized depth in federally
authorized channels, and anchorages, whichever is deeper, and where determined by the cable burial
risk assessment (CBRA).?8

In areas where the target burial depth cannot be achieved due to existing seabed conditions or the
presence of existing utilities (cables and/or pipeline) that must be crossed, it is anticipated that
protection measures will be required (see Section 3.3.1.6 Cable Protection for additional information
on rock installation protection and other protection measures). Use of blasting to address seabed
conditions in areas such as at landfall locations is anticipated to be necessary in portions of the East
River where hard substrates may limit the use of traditional dredging methods. Final engineering
assessment and landfall design, as well as the collection of additional data through cone penetration
testing, will further confirm seabed conditions at the landfalls.

Other factors that determine minimum target burial depth will be considered during the CBRAS, such
as non-regulated anchoring activity and seabed-impacting fishing (e.g., hydraulic clam dredging). For
example, in areas of hydraulic clam dredging, a target burial depth of at least 6 ft (1.8 m) may be
appropriate pending results of the CBRA (see Section 8.8 Commercial and Recreational Fisheries).
Table 3.3-7 details the PDE parameters for the submarine export cables.

TABLE 3.3-7. SUMMARY OF SUBMARINE EXPORT CABLE MAXIMUM PDE PARAMETERS

Submarine Export Cable Parameters BW1 BW2
Number of Route Options 1 2al

Number of Circuits 1 1

Number of HYDC Conductors Per 2
Circuit

Number of Fiber Optic Cables per 1
Circuit

Total Length b/ 202 nm (375 km) 202 nm (375 km)

Queens, NY

113 nm (209 km)
Waterford, CT

Voltage Up to 400 kV

Dimension of Cable Bundle 10.5in x 5.25in (266.7 mm x 133.5 mm)

Target Burial Depth ¢/

3-6 ft (0.9-1.8 m)
15 ft (4.6 m) d/

Target Trench Depth 8 ft (2.4 m)d/
Trench Width e/ 18 ft (5.5 m)
Width of Seabed Footprint Impact 331t (10 m)

28 Beacon Wind is in coordination with the USACE as it relates to future plans associated with these USACE-
managed areas, and the potential for an increase in the authorized depths. Final burial depth will be based upon

the CBRA and is subject to regulatory approval.
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Submarine Export Cable Parameters BW1 BW2
Anchor Corridor Width f/ 3,000 ft (914 m)

Siting Corridor Width g/ 1,640 ft (500 m)

Permanent Easement Width h/ 200 ft (60 m)

Pre-sweeping Sediment Dredge 325,131 yd? (248,581 m%) 325,131 yd? (248,581 m)
Volume

Notes:

a/ There will be two landfall options assessed for BW2 at Queens, New York and Waterford Connecticut
which allows for a shared backbone concept of the design for BW1 and BW2 to utilize a shared corridor, as
possible.

b/ The approximate distance along the centerline of the surveyed submarine export cable siting corridor from
the edge of the Lease Area to the submarine export cable landfall. Actual length of cable may increase as a
result of micrositing and final location of the offshore substation. Final installation will be within the surveyed
corridor assessed.

¢/ Burial depths to be based on CBRA and/or site-specific conditions and may be greater than values listed
here.

d/ In locations where the submarine export cables will cross federally maintained areas, the depth may vary
and will be determined based upon the current or future authorized depth or the existing water depths,
whichever is greater; therefore, minimum burial could be greater.

e/ The width at the top of the trench is defined here as the subsurface width and will vary based upon the final
installation method selected. Typical installation width is anticipated to be 1.5ft (0.50 m) for the jet trencher.

f/ The area in which a submarine export cable installation vessel may anchor in support of installation
activities; distance measured from the edge of the siting corridor. Corridor width may increase or decrease
where site constraints exist. The extent of the anchor corridor will be limited to the area of survey coverage
that has been cleared of constraints. Impacts from Project-related vessel anchoring are expected to be up to
269 square feet (ft?) (25 square meters [m?]) in area, with a maximum penetration depth of 49 ft (15 m), in up
to 1,400 locations.

g/ The area that has been surveyed, where the submarine export cable could be installed, and seabed
impacts may occur. If export cables for BW1 and BW2 follow the same route, BW1 and BW2 may be installed
in separate trenches within the same installation corridor. Corridor width may increase or decrease where site
constraints exist, and survey coverage allows.

h/ Distance from centerline for the cable. If a field joint is required, a wider easement may be required at the
location of the joint.
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3.3.1.4 Interarray Cables

The interarray cables will be HVAC cables. These cables connect the wind turbines in “strings” and
then connect the “strings” of wind turbines to the offshore substation facilities. Table 3.3-8 details the
PDE parameters for the interarray cables. An example of an interarray cable is found in Figure 3.3-8.

TABLE 3.3-8. SUMMARY OF INTERARRAY CABLE MAXIMUM PDE PARAMETERS

Interarray Cable Parameters BwW1 BW2

Total Length 162 nm (300 km) 162 nm (300 km)
Voltage 150 kv

External Diameter (3 core cable) 10 in (250 mm)

Target Burial Depth of Cable a/ 3-6 ft (0.9-1.8 m)

Maximum Trench Depth 8 ft (2.4 m)

Trench Width b/ 5ft (1.5 m)

Seabed Footprint 113 ac (45.7 ha)

Note:

a/ Burial depths to be based on CBRA and/or site-specific conditions and may be greater than values
listed here.

b/ The width at the top of the trench is defined here as the subsurface width and will vary based upon the final
installation method selected.
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FIGURE 3.3-8. REPRESENTATIVE INTERARRAY CABLE
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The final design, wind turbines per string, and interarray cable arrangement will depend on a variety
of factors including environmental conditions, detailed electrical design, seabed conditions, and
micrositing requirements. In the event that a portion of the interarray cables does not achieve adequate
burial depth, cable protection measures will be assessed and applied as appropriate (see Section
3.3.1.6 Cable Protection for additional information on scour protection and other protection
measures).

3.3.1.5 Scour Protection

Scour protection is likely to be required around the base of wind turbines and offshore substation
facilities to prevent scouring of seabed material, depending on the selected foundation type. The
locations, the type of protection, and the amount placed around each foundation will be based on a
variety of factors, including foundation type, water flow, and substrate type, and will be informed by
hydrodynamic scour modeling. Descriptions of potential scour protection types are:

¢ Rock: the installation of crushed rock or boulders around a structure;

o Rock Bags: pre-filled bags containing crushed rock to be placed around a structure;
o Mattresses: the installation of purpose built mattresses around a structure; and

e Continued evaluation of new scour protection systems under development.

Table 3.3-9 details the parameters for the proposed scour protection measures. These measures as
well as a summary of bedform locations and seabed mobility rates, are further detailed within
Appendix EE Scour Analysis.

TABLE 3.3-9. SUMMARY OF SCOUR PROTECTION MAXIMUM PDE PARAMETERS

Scour Protection Parameters BW1 and BW2

Scour Protection (Wind Turbine Foundations)

Monopile
Depth of scour protection 9.8t (3 m)
Diameter of scour protection (including foundation) 295 ft (90 m)

Total volume of scour protection for each monopile

9,156 cubic yards (yd®)
(7,000 cubic meters [m3])

Piled Jacket a/

Depth of scour protection

9.8t (3m)

Diameter of scour protection (per leg [4] including foundation)

164 ft (50 m)

Total volume of scour protection material for each piled jacket

10,464 yd? (8,000 m?)

Suction Bucket Jacket

Depth of scour protection

9.8 ft (3 m)

Diameter of scour protection (per leg [4] including foundation)

262 ft (80 m)

Total volume of scour protection material for each suction bucket
jacket

14,387 yd? (11,000 m3)

Scour Protection (Offshore Substation Facility Foundations)

Piled Jacket a/

Depth of scour protection

11.5 ft (3.5 m)

Diameter of scour protection (per secured leg [4] including
foundation) b/

262 ft (80 m)

Total volume of scour protection material for each piled jacket

58,860 yd? (45,000 m?)

Suction Bucket Jacket

Depth of scour protection

115t (3.5 m)
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Scour Protection Parameters BW1 and BW2

Diameter of scour protection (per secured leg [4], including 262 ft (80 m)
foundation)

Total volume of scour protection material for each suction bucket 58,860 yd?® (45,000 m?)
jacket

Note:

a/ The parameters for suction bucket jacket scour protection are conservatively assumed to apply to piled
jackets.

b/ Secured legs refer to jacket legs supported directly on piles or suction buckets. In the case of a jacket with
more than 4 legs, it is expected that the corner legs would be secured.

3.3.1.6 Cable Protection

Cable protection is proposed to be installed along portions of the submarine export cables and
interarray cables, in the event target burial depths cannot be achieved or where other subsea assets
have to be crossed (e.g., cables and pipelines). The locations requiring protection, the type of
protection selected, and the amount placed around each submarine export and interarray cable will
be based on a variety of factors, including water flow and substrate type (hydrodynamic scour
modeling) and locations of other ocean uses (i.e., commercial fishing). Descriptions of the cable
protection types proposed are:

¢ Rock: the installation of crushed boulders over a cable;

o Rock Bags: pre-filled bags containing crushed rock to be placed over a cable;

e Concrete Mattresses: concrete blocks, or mats, connected via rope or cable; and

e Cast iron shells: developed to protect fiber optic cables, power cables from abrasion and
impact.

In addition, at cable and pipeline crossings, tubular sections, consisting of larger pipe sections to house
the cable, may be installed on the submarine export cables as a protection layer prior to the placement
of the cable protection measures described above. Cable protection may also be placed around
appropriate sections of exposed or at-risk cables, where the amount and type is dependent on the
cable type and position, residual burial depth (if partially buried) and subject to the results of the
geophysical and geotechnical surveys, hydrodynamic modeling, and the CBRA. Beacon Wind notes
that surficial use of concrete mattresses is not a preferred method of cable protection; therefore, this
approach will be utilized to the least extent practicable. It is estimated that up to 10 percent of the
length of the submarine export cables and up to 10 percent of the length of the interarray cables will
require remedial surface cable protection.?® Table 3.3-10 details the parameters for the proposed
cable protection measures. Representative images of certain cable protection types are found in
Figure 3.3-9.

29 Actual extent of cable protection will be refined including completion of the CBRA and maturity of BW1 and BW2 but
shall not exceed 10 percent.
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TABLE 3.3-10. SUMMARY OF CABLE PROTECTION MAXIMUM PDE PARAMETERS

Submarine Export Cables

Width at Base 36 ft (11 m)
Width at Top 5ft (1.5 m)

Depth 5ft (1.5 m)

Interarray Cables

Width at Base 36 ft (11 m)
Width at Top 5ft (1.5 m)

Depth 5ft (1.5 m)

Cable and Pipeline Crossings

Width at Base 118 ft (36 m)
Width at Top 8.2t (2.5 m)
Depth of Protection between Asset Crossed and Cable 1.5 ft (0.5m)

Note: a/ Provided per cable within each installation corridor.
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Beacon Wind LLC: Beacon Wind Project (BW1 and BW2)

FIGURE 3.3-9. EXAMPLE OF CABLE PROTECTION: ROCK DUMPING, FOR USE IN AREAS WHERE BURIAL DEPTHS CANNOT BE ACHIEVED
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3.3.2 Onshore Infrastructure
3.3.2.1 BW1 and BW2 Queens, New York, Export Cable Landfalls

At the BW1 and BW2 submarine export cable landfall locations in Queens, New York, the submarine
export cables will most likely connect directly into the onshore substation facilities, as the onshore
substation facility locations under consideration are proposed to be located proximate to the landfall
locations.

A brief description of the two export cable landfall locations under consideration are provided below
and shown in Figure 2.1-15:

¢ NYPA: The NYPA landfall will occur at the northern edge of the Astoria power complex located
at the East River shoreline. From the landfall, the submarine export cable will travel a short
distance to the onshore substation facility situated within the same parcel.

¢ AGRE: The AGRE landfalls will occur at the northeastern edge of the Astoria power complex
extending via HDD, as the base case installation method if selected, approximately 2,150 ft
(655 m) from the East River to the AGRE East site and/or the AGRE West site.

From either landfall under consideration, the submarine export cables will connect directly into the
onshore substation facility. A representative example of submarine export cable transition components
is provided in Appendix D Conceptual Project Design Drawings.

3.3.2.2 BW2 Waterford, Connecticut, Export Cable Landfall

At the BW2 submarine export cable landfall location in Waterford, Connecticut, upon coming onshore
the submarine export cable be required to traverse across the Dominion Millstone Power Station
property to terminate at the onshore substation facility which is immediately adjacent to the POI.

A brief description of the export cable landfall location is provided below and shown in Figure 2.1-19:

e The landfall will occur at the western edge of the Dominion Millstone Power Station extending
via HDD, as the base case installation method if selected, of approximately 2,000 ft (600 m)
from Niantic Bay into the Dominion property.

The submarine export cable will connect directly into the onshore substation facility. A representative
example of submarine export cable transition components is provided in Appendix D Conceptual
Project Design Drawings.

3.3.2.3 Onshore HVDC Export Cables

Should a trenchless solution be utilized for any of the BW1 or BW2 landfalls, the submarine HVDC
cable will be pulled through the HDD or other trenchless solution and connected directly to the onshore
substation. Fiber optic cables are joined to give a continuous path from the offshore platform through
the submarine export cable system and export land cable to the onshore substation facility. These
fiber optic cables are required for communication between the HVDC converters, to provide command
and control SCADA to the wind farms and may optionally be used for temperature sensing and
acoustic sensing of the marine cable systems and surroundings for system health monitoring and fault
detection. The PDE parameters for onshore export cables are found in Table 3.3-11.
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Table 3.3-11. Summary of Onshore Segment of HYDC Export Cable Maximum PDE Parameters

Onshore Export Cable Parameters BW1 BW2
Voltage Up to 400 kV

Number of HYDC Conductors per Circuit 2

Diameter per Cable 5.25in (133 mm) 5.25in (133 mm)
Route Length 2,000 ft (600 m) 2,000 ft (600 m)
Temporary (construction) Easement Width 75 ft (22.9 m)

Permanent Easement Width 20 ft (6.1 m)

Construction Corridor Width 75 ft (22.9 m)

Operational Corridor Width 20 ft (6.1 m)

3.3.2.4 Onshore Substation Facilities

An onshore substation facility will be constructed and installed in support of each wind farm (BW1 and
BW2) to transform and convert the power received by the submarine export cables from HVDC to
HVAC for connection to the POI. Each onshore substation facility will contain enclosed buildings and/or
walled structures which will contain various equipment, such as switchgears, control equipment,
batteries, and a designated outside area to house outdoor equipment like reactive compensation
equipment and harmonic filters, transformers and reactors. These facilities will be designed to comply
with applicable state building codes, fire codes, electrical standards, occupational safety and health
standards, and environmental conditions to the greatest extent practicable.

The BW1 onshore substation facility will be located at one of two locations: NYPA or AGRE (which
includes the AGRE East and AGRE West sites). The final selection of the location will depend upon
the ability for Beacon Wind to acquire land access agreements and other site considerations. As of
January 2023, Beacon Wind Land LLC an affiliate of Beacon Wind and NRG were given NY PSC
approval for sale of the AGRE parcel to Beacon Wind Land LLC. The Queens, New York onshore
substation facility sites that are not used (NYPA, AGRE East, or AGRE West) for BW1 will remain
under consideration, in addition to the Waterford, Connecticut site, for the single proposed BW2
onshore substation facility.

The essential components of each onshore substation facility in Queens, New York for BW1 and BW2
are as follows:

e Buildings (control, storage and valve hall);
e DC Yard (Up to 400 kV HVDC);

e Transformer Area;

e AC Yard (400 kVv/138 kV); and

e Miscellaneous Components.

The essential components of an onshore substation facility in Waterford, Connecticut for BW2 are as
follows:

¢ Buildings (control, storage and valve hall);
e DC Yard (Up to 400 kV HVDC);

e Transformer Area;

e AC Yard (400 kV/345 kV); and

e Miscellaneous Components.
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3.3.2.5 Onshore Interconnection Cables

The Queens, New York underground HVAC interconnection cables will consist of nine cables per
circuit with a total of three circuits each for BW1 and BW2. For BW2 in Waterford, Connecticut, the
aboveground installation will consist of one circuit with two uninsulated conductors per phase. The
alternative belowground installation would consist of two circuits, one XLPE-insulated conductor per
phase. The copper or aluminum conductors will be enclosed in XLPE insulation, designed for voltage
levels corresponding to the voltage of the POls. Fiber optic cables for communication and temperature
measurements will also be installed alongside the interconnection cables. An example of an onshore
interconnection cable is found in Figure 3.3-10. Table 3.3-12 details the PDE parameters for the
interconnection cables.

At Queens, New York the interconnection cables will be installed underground (see Section 3.4.3
Construction and Installation: Onshore Infrastructure). Underground installation would involve
duct banks buried to a target depth beneath the surface along the onshore cable routes (see Appendix
D Conceptual Project Design Drawings for anticipated duct bank layouts). Joint pits (manholes)
would be installed to provide access to the interconnection cables, and the spacing between joint pits
will vary due to site-specific and cable installation constraints. At Waterford, Connecticut the
interconnection cables will be installed aboveground on three steel towers.

FIGURE 3.3-10. REPRESENTATIVE CROSS-SECTION OF ONSHORE INTERCONNECTION CABLE
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TABLE 3.3-12. SUMMARY OF INTERCONNECTION CABLE MAXIMUM PDE PARAMETERS

BW1 BW2 BW2
Interconnection Cable (Queens, New (Queens, New (Waterford,
Parameters York) York) Connecticut)
Onshore Interconnection Cable
Number of Cables/Conductors per
P 27 + 3 fiber 27 + 3 fiber optic 6 anductgrs (one_

Route ) circuit) + 2 fiber optic

optic cables cables

cables a/
Voltage at Interconnecting
Substation (POI) 138 kv 138 kv 345 kv
Route Length 4,921 ft 4,921 ft
(1,500 m) (1,500 m) 2000 ft (600 m)

External Diameter

(including cable protection) 5.5in (140 mm) 5.5in (140 mm) 1.5in (39 mm) b/

Construction Corridor Width

75t (229 m) 75t (22.9 m) N/A b/
(open cut)
Construction Corridor Width 100 ft (30.4 m) 100 ft (30.4 m) 100 ft (30.4 m)
(overhead)
Operational Corridor Width 20 f (6.1 m) 20 f (6.1 m) N/A b/
(open cut)
Operational Corridor Width 75ft(22.9m) 75 ft(22.9 m) 75 ft (22.9 m)

(overhead) c/
Note:

N/A — Not applicable
a/ The number of conductors represent an underground interconnection and would reflect the maximum
potential. Overhead is the base case and would consist of 1 circuit with 2 conductors per phase.

b/ Based upon overhead alternative.

¢/ For overhead based on onshore cable conduits being installed side-by-side in a single corridor; however,
conduits may also be split or stacked depending on site conditions; therefore, this width may vary in certain
locations.

3.4 Construction and Installation Activities
3.4.1 Ports and Equipment

Beacon Wind is evaluating the use of multiple port facilities to support construction and installation
activities. The final staging and construction port selection will be determined based upon whether the
ports are able to accommodate Beacon Wind’'s schedule, workforce, and equipment needs. Some
components may be delivered directly from suppliers to the Lease Area and forgo local staging.

Beacon Wind will not be responsible for permitting or improving these facilities. Permits necessary for
the improvement of port and construction/staging facilities will be the responsibility of the owners of
these facilities. Beacon Wind expects such improvements will broadly support the offshore wind
industry and will be governed by applicable environmental standards, which Beacon Wind will comply
with in using the facilities.

3-33



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

During construction, Beacon Wind will receive equipment and materials to be staged and loaded onto
installation vessels at one or more existing third-party port facilities. Beacon Wind has not yet finalized
the selection of facilities. The Port of New Bedford, Massachusetts, and SBMT have been provided as
ports under consideration for the Project. The additional ports listed in Table 3.4-1 are provided as
being under assessment for consideration.

As part of the PDE, the offshore infrastructure will consist of foundations, wind turbines, offshore
substation facilities, interarray cables, submarine export cables, and scour protection. It is estimated
that the Project will require approximately 40 vessels for construction of BW1 and approximately 40
vessels for construction of BW2. Table 3.4-2 summarizes the types and number of offshore vessels
to be used during construction.

Helicopters are currently being considered to support the Project during the construction phase. While
a final decision has not been made, preliminary considerations of helicopter use have been considered
in the air emissions calculations in Appendix J Air Emission Calculations and Methodology.

3-34



Beacon Wind LLC: Beacon Wind Project (BW1 and BW2) Construction and Operations Plan

TABLE 3.4-1. POTENTIAL PORT FACILITIES

Staging and Load Out Construction
for Wind Turbine Tower, Management/
City/Town, County Nacelle, and Blades Vessel Services O&M Activities
South
Broc_)klyn Brooklyn, Kings X X X
Marine County
New York Terminal
Arthur Kill Staten Island, X X
Terminal Richmond County
Port of New New Bedford, Bristol
Massachusetts Bedford County X X
Port of Providence,
Rhode Island Providence Providence County X
Port of New New London, New X
London London County
Connecticut Port of Bridgeport, Fairfield X
Bridgeport County
Port of New New Haven, New X
Haven Haven County
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Beacon Wind is also proposing to temporarily moor a metocean buoy within the Lease Area during
construction and installation operations to provide real-time weather conditions. This buoy is expected
to be the same or smaller than those installed in November 2021, which were approved under the
SAP. The buoy will be attached to the seafloor by means of a U-shaped mooring design which is
comprised of a chain, rope, and floats, which connect the buoy to both a primary and secondary clump
anchor on the sea floor. The primary and secondary clump weights would weigh up to 2,646 pounds
(1,200 kilograms) and 661 pounds (300 kilograms), respectively, and will rest on the seafloor for an
area of approximately 21.5 ft? (2 m?) per clump weight. The chain would be attached to the underside
of the buoy hull. Due to the mooring design, which includes a rubber cord section, there will be no
anchor chain sweep associated with the operation of the buoy. Total area of mooring resting on the
seafloor, inclusive of both clump weights, chains and wire ropes, would be approximately 62.4 ft2
(5.8 m?). Vertical penetration of the primary and secondary anchor chain into the seabed is anticipated
to be approximately 1.5 ft and 0.5 ft (0.5 m to 0.2 m), respectively.

The buoy and mooring system will be deployed from a single workboat. The specific location proposed
for deployment has not yet been determined, but will be cleared by the Qualified Marine Archaeologist
(QMA) and sited to avoid sensitive benthic habitat. Following completion of construction and
installation activities in the Lease Area, the metocean buoy and mooring system will be recovered by
using a crane or A-frame to lift they buoy and mooring system to the decommissioning work vessel.
Seafloor conditions are expected to return to previous baseline conditions shortly thereafter.
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TABLE 3.4-2. PRELIMINARY SUMMARY OF OFFSHORE VESSELS FOR CONSTRUCTION

Foundations

Piled
Jacket

Suction
Jacket

Description

Monopile

Offshore

Substation

Wind Topside &
Turbines Foundation

Submarine
Export
Cables

Scour
Protection

Interarray
Cables

Heavy Vessel for transport of
Transport foun_datlonslwmd X X X X
Vessel turbines
(0-14 knots [Kts])
Heavy Lift Vessel for installation
Vessel of foundations X X X X
(0-14 kts)
Wind Turbine Vessel for installation
Installation of wind turbine X
Vessel components
(0-10 kts)
Wind Turbine Vessel / Barge for
Supply transport of wind
. X
Vessel / turbine components
Barge (0-10 kts)
Heavy Vessel / Barge for
Transport transport of offshore
Vessel / substation X
Barge topside/jacket
(0-14 kts)
Cable Lay Vessel for installation
Vessel / of submarine export X X
Barge cable (0-14 kts)
Cable Lay Support vessel for
Support cable lay operations X X
Vessel (0-14 kts)
Route Vessel for seabed
Preparation/ clearance along cable
Trenching routes (0-12 kts) X X
Support
Vessel
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Description

Foundations

Piled
Monopile Jacket

Suction
Jacket

Offshore
Substation

Wind Topside &

Submarine
Export
Cables

Interarray
Cables

Scour
Protection

Fall Pipe Vessel for installation
Vessel of scour protection X
(0-12 kts)
Crew Vessel for transporting
Transfer workers to and from X X X X X X X
Vessel shore (0-30 kts)
Construction  Vessel for general
Support construction support X X X X X X X
Vessel (0-12 kts)
Tugboat Vessel for transporting
and maneuvering X X X X X X X
barges (0-8 kts)
Barge Vessel for transport of
construction materials X X X X X X X
(0-8 kts)
Safety Vessel Vessel for protection of
construction areas X X X X X X X X

(0-12 kts)
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3.4.2 Construction and Installation: Offshore Infrastructure
3.4.2.1 Wind Turbines

The wind turbine components will be transported on barges to the installation vessel at the offshore
foundation location. The installation methodology will generally be as follows:

1. Following installation of the foundation, the wind turbine components are transported to the
foundation location (see Table 3.4-2 for information of the types of vessels proposed);

2. The tower, typically consisting of up to four sections, is mounted vertically and secured to the
foundation TP;

3. The nacelle is placed on top of the tower and secured; and

4, The blades will be joined to the nacelle hub.

The final installation sequence will be provided during the FDR/FIR stage and approved by the CVA
prior to commencement of construction and installation activities. Following wind turbine installation,
the wind turbine will be connected to the installed interarray cable, and a process of testing and
commissioning will be completed prior to the wind turbine becoming operational. Temporary seafloor
disturbance may arise from wind turbine installation in the form of jack-up vessel footings or anchors
from construction vessels. Table 3.4-3 summarizes the wind turbine installation parameters proposed
as part of the PDE.

TABLE 3.4-3. SUMMARY OF WIND TURBINE INSTALLATION PARAMETERS

Parameter BW1 and BW2

Seafloo_r footprint of wind turbine 0.5 ac (0.2 ha)
installation vessels a/ b/

Estimated time per component
(hours/wind turbine) c/

Notes:

a/ Accounts for jack-up installation vessels
b/ Seafloor footprint will be the short-term impacts associated with construction and installation activities;
Section 3.3.1.3 Foundations contains seafloor footprint for installed foundations.

¢/ Duration of installation does not account for downtime as a result of weather conditions.

48 hours (hr)/wind turbine

3.4.2.2 Foundations

The installation methodology utilized for the foundation PDE described in Section 3.3.1.2
Foundations will depend upon the foundation type selected. The installation methodologies under
consideration as part of the PDE are described below. The maximum estimated seabed footprint
during the operational term resulting from the installation of the foundations is detailed in Table 3.3-5.
A preliminary list of the vessels proposed to be utilized during construction and installation can be
found in Table 3.4-2.

A typical securement sequence for each foundation type proposed is described below.

3.4.2.2.1 Monopile

Once the installation vessel is in place, the steel pile is lifted into a vertical position, grabbed either by
pile-gripper or placed into a subsea piling frame and lowered onto the seabed. A scenario where the
pile is vibrated into a stable and vertical position free standing before replacing with a hydraulic impact
hammer is also under evaluation. The steel pile is then driven into the seabed. Pile driving is conducted
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with the use of a large crane-mounted hydraulic impact hammer being dropped, or driven, onto the
top of a foundation pile, driving it into the ground (see Table 3.4-2 for information of the types of
vessels proposed). Other methodologies such as using vibratory hammer technology and jetting are
under evaluation. The hammer energy and duration are dependent on geological soil conditions, pile
type, diameter, and most suitable technology. Should the pile reach a point of refusal, drilling or
dredging out some of the sediment inside the pile may be required to reduce piling resistance and
achieve the desired penetration depth. All spoil generated through pile drilling or dredging will be
deposited near the foundation location. Parameters proposed as part of the monopile PDE are
summarized in Table 3.4-4. Following pile driving, the TP and secondary ancillary equipment are
installed onto the steel pile.

TABLE 3.4-4. SUMMARY OF MONOPILE FOUNDATION PARAMETERS

Pile hammer rated energy 6,600 kilojoule (kJ) a/
Maximum blows per minute per pile at 45 a/
maximum energy setting

Maximum piling time per pile 4.8 hr
Estimated dura}tlon of installation 24 hr bl ¢/
(hours/foundation)

Notes:

a/ For purposes of underwater acoustic modeling, the driveability was based on an IHC S-5500 hammer
extrapolated to a higher rated energy, as hammers with a higher rated energy do not yet exist at the time of
COP submittal. For the 43 ft (13 m) diameter monopile the rated energy was scaled up to 6,600 kJ. While
the theoretical rated hammer energy of 6,600 kJ was assumed for the 43 ft (13 m) diameter monopile, the
anticipated effective energy would not exceed 6,208 kJ (see Appendix L Underwater Acoustic
Assessment).

b/ Only one foundation is proposed to be installed via pile driving at a given time.

¢/ Duration of installation is not limited to pile driving; however, it does not account for downtime as a result
of weather conditions.

3.4.2.2.2 Piled Jacket (Pre-Piled)

The wind turbine jacket piles are to be pre-installed before jacket installation. This is performed by an
installation vessel using a pre-installing jacket frame that holds three piles and helps maintain pile
steering, footprint tolerances and verticality for the jacket piles. The piling locations will have very
specific pile-stick-out levels to ensure level tops of the piles for a level jacket installation. The piles will
be driven using the same methodology as described for monopiles. Other methodologies such as
using vibratory hammer technology and jetting are under evaluation.

Once the installation vessel is in place, the jacket structure is lifted by the vessel crane and lowered
onto and into the pre-installed piles. Parameters proposed as part of the piled jacket PDE are
summarized in Table 3.4-5. Following the jacket installation, the jacket structure is secured to the
driven piles. Optionally, the TP and/or secondary ancillary equipment may be installed on the jacket
foundation as separate lifts.

The substation facility may also use a piled foundation concept, with the jacket lift installed and
temporarily supported on mud mats for on-bottom stability. Piles will be installed and grouted to the
pile sleeves following jacket installation (i.e., post-piling). Alternatively, for a suction bucket concept,
the jacket will be lift installed and the foundation penetrates the seabed using the principles of suction.
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TABLE 3.4-5. SUMMARY OF PILED JACKET FOUNDATION PARAMETERS

Parameter BW1 and BW2

Pile hammer rated energy 2,300 kJ a/
Maximum blows per minute per pile 45 a/
Maximum piling time per pile 6.1 hr
Estimated duration of installation

(hours/foundation) 60 hr b/ ¢/ df
Notes:

a/ For the purposes of underwater acoustic modeling, a 2,300 kJ hammer size was used, however the
maximum effective hammer energy expected to be required is 2,168 kJ (see Appendix L Underwater
Acoustic Assessment).

b/ Only one foundation is proposed to be installed via pile driving at a given time.

¢/ Duration of installation is not limited to pile driving; however, it does not account for downtime as a result of
weather conditions.

d/ Includes time for pre-piling and jacket installation.

3.4.2.2.3 Suction Bucket Jacket

There are two possible approaches to the suction bucket jacket installation; either installing the jacket
with attached suction buckets or by pre-installation of suction buckets. In the case with attached
suction buckets, the jacket is lifted with the vessel crane and lowered onto the seabed once the
installation vessel is in place. The suction buckets will naturally sink into the seabed before suction is
applied to the suction buckets to pull them further down and into the seabed. In the case of pre-
installation, the buckets may be installed individually or a pre-installation frame may be used to install
the suction buckets for each individual jacket at the same time. Suction will be applied to pull the
buckets down into the seabed before the jacket is installed by similar approach as for the pre-piled
jacket.

Optionally in both approaches, the TP and/or secondary ancillary equipment may be installed on the
jacket foundation as separate lifts. Parameters proposed as part of the suction bucket PDE are
summarized in Table 3.4-6.

TABLE 3.4-6. SUMMARY OF SUCTION BUCKET JACKET FOUNDATION PARAMETERS

Parameter BW1 and BW2

Estimated duration of installation
. 24 hr a/
(hours/foundation)
Note:
a/ Duration of installation does not account for downtime as a result of weather conditions.

3.4.2.3 Offshore Substation Facilities

The offshore substation facility topside will be pre-assembled at a port location and then transported
to the foundation location, most likely as one complete topside module. The installation methodology
will consist of the following sequence:

1. Following the foundation installation, the offshore substation topside is transported to
the foundation location (see Table 3.4-2 for information of the types of vessels
proposed); and
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2. The topside is lifted onto the foundation using a heavy lift crane and secured to the
foundation.

Following offshore substation topside installation, the interarray and submarine export cables will be
connected, and a process of testing and commissioning will be completed prior to becoming
operational.

3.4.2.4 Submarine Export Cables

The submarine export cables will be installed from specialized installation vessels/barges which will
install the cable from a turntable on the lay vessel/barge. One or several vessels might be used for the
installation of the cable depending on a number of factors, such as seabed depth, distance to shore,
and cable protection method to be used.

There are several cable installation and burial methods being considered. Some activities will be
performed before the installation of the cable, some during the installation of the cable, and some after
the installation of the cable. Cable pre-lay activities may include pre-installation grapnel run, route
clearance and boulder relocation, pre-sweeping, dredging, and pre-trenching. The cable burial
methods being considered as part of the PDE are plowing, jetting, trenching, and drill and expand.
The final cable burial method(s) will be selected prior to the FDR/FIR. The equipment selected will
depend on seabed conditions and the required burial depths, as well as the results of various cable
burial studies; more than one installation and burial method may be selected per route. The maximum
estimated dredging volumes resulting from the installation methods of the submarine export cables
are detailed in this section, and the footprint in the operational term is detailed in Table 3.3-7. Details
on the vessels required for installation of the submarine export cables can be found in Table 3.4-2.

The typical key stages of submarine cable installation are as follows:

e MEC/UXO clearance and pre-installation activities;3°

e Pre-sweeping, and pre-trenching activities (if needed);

e Cable lay and burial, including cable and pipeline crossings;
o Post-installation survey; and

e Post-crossing or remedial cable protection (if needed).

Burial of the submarine export cables will terminate before the offshore substations and J-tubes will
be installed to protect the remaining portion of the cable. Depending on the final construction and
installation schedule, it is possible that up to 3,000 ft (914 m) of the submarine export cables will need
to be wet stored where it would be stored 820 ft (250 m) from the offshore substation locations,
potentially up to a 6-month timeframe. This wet storage concept would be required should the offshore
substations be installed after the submarine export cables are buried along the cable route and would
consist of temporarily placing the remainder of the submarine export cables on two to three concrete
mattresses (10 ft x 20 ft [3 m x 6 m] per mattress) with a protective cap until they could be pulled into
the offshore substation facilities. Once reaching the offshore substation facilities locations, the
submarine export cables would be cut, sealed, and fitted with corrosion resistant rigging. The cables
would then be laid and/or buried on the seafloor until they could be pulled into and installed in the
offshore substation facilities. If this activity is required, Beacon Wind would implement the use of a
guard vessel and communicate the presence of the cables through the LNM system.

30 A separate pre-survey and route clearance might be performed prior to the pre-installation grapnel run and survey if
there is expected to be large quantities of debris along the route.
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Installation of the submarine export cables is expected to take approximately 30 weeks for the BW1
submarine export cables and 30 weeks for the BW2 submarine export cables. The actual installation
schedule will be subject to seabed characteristics, installation vessel availability, seasonal/time of year
restriction windows for protected species, and weather.

3.4.24.1 Pre-Installation Activities and MEC/UXO Clearance

Prior to the installation of the cables, survey campaigns and route preparation may be completed,
including debris clearance, boulder clearance, MEC/UXO clearance, and pre-lay grapnel run. This is
to ensure that the submarine export cables and burial equipment will not be impacted by any debris
or hazards, either natural or man-made, during the burial process, which may cause equipment
damage and/or delays. It also serves to ensure sufficient burial depth. Please note that clearance
activities will be implemented should avoidance through micro-siting not be feasible.

In some areas, existing, out-of-service cables and pipelines may be cut away and removed in order to
install the submarine export cables, in accordance with applicable industry practices in collaboration
with asset owners. This removal will only be undertaken upon pre-determined cables and pipelines in
which written agreement is received from the owners and/or appropriate agencies. Should such cutting
or removal of existing infrastructure be required, removal will be consistent with sound engineering
practices and relevant requirements. Additional details on crossing existing submarine assets are
provided within Section 3.4.2.4.4 Cable and Pipeline Crossings.

Beacon Wind’s objective is for operational risks associated with potential MEC/UXO to be within
acceptable limits and be deemed "as low as reasonably practicable" (ALARP). Assessments for
MEC/UXO hazards and risks have been performed by Beacon Wind to produce an MEC/UXO risk
mitigation strategy. This risk mitigation strategy has been developed for the Project based on industry
best practice and guidance from Construction Industry Research and Information Association (CIRIA)
and BOEM'’s Munitions and Explosives of Concern Survey Methodology and In-field Testing for Wind
Energy Areas on the Atlantic Outer Continental Shelf. The MEC/UXO risk mitigation strategy will be
refined and finalized prior to construction and, if necessary, specific MEC/UXO surveys will be
performed. The MEC/UXO surveys, if required, would typically be performed two years prior to the
beginning of installation activities. If MEC/UXO is identified within any portion of the Project Area,
appropriate mitigation measures will be taken, including recommended avoidance and removal, if
necessary. If removal is required, the choice of removal method and suitable safety measures will be
made with the assistance of an MEC/UXO specialist and the appropriate agencies. In addition, industry
standard precautions will be taken during construction operations, which include accurate positioning
on submerged Project equipment, to decrease the likelihood of contact with any MEC/UXO. Those
assessments completed to date by Beacon Wind have been detailed within a MEC/UXO Assessment
Report and Project Strategy ALARP Report, which have been provided within Appendix G Marine
Site Investigation Report.

3.4.2.4.2 Pre-Sweeping and Pre-Trenching (if necessary)

The pre-lay activities cover the necessary preparatory work for cable installation, which typically
consist of boulder relocation, pre-sweeping, crossing preparation, grapnel run, and pre-lay survey.
The actions required mainly depend on the seabed conditions.

The cable lay and burial operations will attempt to avoid boulders; however, if this is not possible,
typically a 65.6 ft (20 m) wide corridor will be cleared from boulders. In the areas with low boulder
density identified predominantly as surface boulders, a remotely operated vehicle (ROV) based
boulder grab will typically be utilized. In areas with a high density of surface boulders, sub- surface
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boulders are also likely to be present. In this case, a pre-lay plow will normally be mobilized, which
could move surface boulders as well as create a pre-cut trench. The plowing system is particularly
useful for the removal of larger boulders (e.g., in excess of 3 ft [L m] diameter). In fields with high
boulder densities, removing boulders one by one becomes impractical. If this situation exists, a pre-
lay plow is the more efficient method for preparing the route, where the plow may be used for boulders
up to 3 ft (1 m) diameter.

During pre-lay activities where bulky, large debris may be present requiring removal, the same ROV
boulder grab system can be utilized. Whereas, for smaller sized debris, an ROV and manipulator may
be used by lifting debris into a basket for recovery and removal.

A towed grapnel system is the primary method used for the removal of fishing gear, wires, ropes and
chains present along the planned cable route. Out of use utility cables are, if agreed with the cable
owner, will be cut and removed.

In certain limited areas of the submarine export cable corridors, pre-sweeping may be necessary prior
to cable lay activities if large scale mobile bedforms, including mega ripples and sand waves are
identified along the submarine export cable routes. Mobile sand waves lead to the risk of either
exposing the buried cable or overheating the cable due to the insulating properties of the sand. To
ensure the cables are sufficiently protected, cables should be buried into the non-mobile seabed by
dredging away mobile sediments (e.g., in The Race area). Pre-sweeping involves smoothing the
seafloor by removing any ridges or edges that may be present.

The requirement for pre-sweeping can be considered under two main categories:

e Deep burial requirement which would be difficult/not possible to achieve with the majority of burial
equipment and therefore restrict burial options; and

o Areas of bedforms that result in onerous slope angles and/or have the potential to impact
achievable depth of lowering (by the burial equipment tool raising due to pitching over the features,
for example). Slope angles along the Submarine Export Cable Route range from relatively flat and
featureless seabed (<5 degrees) to max. 44.3 degrees at the crest of the largest bedforms.

The primary pre-sweeping method will involve using a Trailing Suction Hopper Dredger (TSHD) from
a construction vessel to remove the excess sediment on the seafloor along the footprint of the cable
lay. TSHD works to vacuum the seabed sediments through a drag arm placing the sediment into a
hold on the vessel, which can then be transported and unloaded at either a dedicated disposal site or,
if granted the necessary approvals for relocating, at a sufficient distance away from the cable corridor
to avoid re-siltation prior to cable laying. Other types of dredging equipment such as mass flow
excavator, may be used for pre-sweeping depending on environmental conditions and equipment
availability. Beacon Wind anticipates that dredged material generated from the Project may either be
side casted near the site of installation or removed after Project completion for beneficial reuse or
proper disposal. The actual method of dredged material management will be based on sampling and
consultation with regulatory agencies. Where required, pre-sweeping activities will occur in a corridor
approximately up to 65.6 ft (20 m) wide along the length of the megaripples and sand waves; the
amount of clearance will vary along the submarine export cable routes, consisting of approximately 15
percent of the route length. Megaripple and sand wave height vary depending on localized seabed
and current characteristics. Approximately 325,131 yd? (248,581 m?3) of sediment is anticipated to be
dredged as a result of these pre-sweeping activities per wind farm (BW1 and BW2).
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Blasting is anticipated to be necessary in portions of the East River in order to fracture hard substrates
where traditional dredging methods will not be sufficient. This technique will allow for the efficient
removal of subsea obstacles to ensure that cable burial depth requirements are met. All blasting
operations and procedures will be described in detail in a blasting plan that will be approved by federal
and New York State authorities and will adhere to federal and state permit requirements.

A pre-lay grapnel run will be carried out to remove debris such as fishing gear, wires, and ropes located
on the submarine export cable routes. The grapnel run will be carried out by towing a grapnel train
from a support vessel.

Pre-cut trenching activities may also be required in certain types of ground along the submarine export
cable routes in areas where moraine is found. Pre-cut trenching involves running the cable burial
equipment over portions of the route in order to soften the seabed prior to cable burial and/or the use
of a suction hopper dredge to excavate additional sediment. The impacts associated with this pre-
trenching method are anticipated to be the same as those described in Section 3.4.2.4.3 Cable Lay
and Burial.

Local dredging or pre-sweeping at the locations where the submarine export cables cross other assets
may also be needed in order to reduce the shoaling of the crossing design. The final depth of the
dredged area will be governed by the vertical distance between the natural seabed and the assets to
be crossed and will be resolved by agreement with the asset owners through a crossing agreement.
In typical scenarios, the crossing design would consist of the removal of approximately 8 ft (2.4 m) of
sediment within a 52 ft x 85.3 ft (16 m x 26 m) area at each crossing. Approximately 679 yd? (519 m?3)
of material will be removed by suction hopper dredge and/or mass flow excavation at each crossing.
See Figure 3.4-14 for a representative illustration of this proposed crossing methodology.

34.24.3 Cable Lay and Burial

Following the pre-installation grapnel run and route clearance, the cable will be brought to the
appropriate section of the submarine export cable installation corridors on the cable laying vessel.
From there, the cable will be laid onto the seabed and either installed directly or a second vessel will
follow the cable laying process and bury the cable using one of the following methods. In shallow
areas, specifically in the East River approaching landfall at the Astoria power complex or approaching
the Waterford, Connecticut landfall, the submarine export cables may need to be floated into place for
burial, as water depths in these areas are inadequate for the cable lay vessel. The cable burial machine
will assist in lowering and burying the submarine export cables in place, as it moves along these
shallower areas. The burial machine may also run out of a separate construction vessel. The cable
installations will require three to six jointing campaigns, each with a duration of three to seven days,
for each wind farm (BW1 and BW2). 3 The jointing will be performed with the cable installation vessels
and will not introduce any additional vessels. During the jointing, the vessel will be on dynamic
positioning (DP), so no anchoring or other seabed intervention will be required. If there is time between
the lay-down of one cable end and the jointing campaign, there will be a guard vessel in place to
protect the cable end.

Two options are proposed for installing the submarine export cables in the seabed:
e Cable lay with simultaneous burial using jet plow, mechanical plowing, or trenching; and

e Post-lay cable burial with either a jet trencher and/or mechanical trencher.

31 Durations provided are specific to the route to Queens, New York, for BW1 and BW2.
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These two options could result in a bundled or unbundled installation, dependent upon available
technology. Figure 3.4-1 and Figure 3.4-2 depict the trench burial for a bundled and unbundled
scenario.

FIGURE 3.4-1. PROPOSED BUNDLED CABLE BURIAL METHODOLOGY
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FIGURE 3.4-2. PROPOSED UNBUNDLED CABLE BURIAL METHODOLOGY
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For all submarine export cable burial processes, additional support/guard vessels may be required to
monitor and maintain safety zones.

Depending on seabed conditions, cable burial depth targets, and other design requirements, cable lay
with simultaneous burial and post-lay cable burial will utilize one or more of the following methods:

Jetting: Jetting will be the primary method for cable installation. Jetting may be conducted via
a towed device that travels along the seafloor surface. Jetting may also be conducted with a
vertical injector fixed to the side of a vessel or barge. These methods inject high pressure
water into the sediment through a blade that is inserted into the seafloor to create a trench.
Simultaneously, the cable is fed from the cable ship down through the device and laid into the
trench. Post-lay burial with a jetting tool may also be utilized. With this method, the cable would
first be laid along the seafloor, and then the post-lay jetting tool would follow and may attempt
multiple passes of the area for burial.

The high-pressure water from the jetting tool sufficiently softens the sediment such that the
cable can be pushed down through the sediment to the desired burial depth. The adjacent
sediment and displaced sediment then resettles into the trench. Jetting with simultaneous
cable lay, using either a jet plow or vertical injector, is considered the most efficient method of
submarine cable installation in many soil types. It minimizes the extent and duration of bottom
disturbance for the significant length and water depths along the submarine export cable route.
An example of jetting is depicted in Figure 3.4-3.

Mechanical Plowing: Plowing is conducted with a “mechanical” (i.e., non-jetting) cable plow
that is pulled along the seabed, creating a narrow trench. Simultaneously, the cable is fed from
the cable ship down to the plow, with the cable laid into the trench by the plow device. Gravity
causes the displaced sediment to return to the trench, covering the cable. In general, material
backfills naturally under wave action and tidal currents, but if necessary, additional sediment
is mechanically returned to the trench using a backfill plow. Similar to a jet plow, the cable is
installed and buried in a single pass. Plowing is generally less efficient than jetting methods
but may be used in limited site-specific conditions. Mechanical plowing may be used for harder
soils, where jetting is determined to be problematic. An example of a cable plow is depicted in
Figure 3.4-3.

Trenching (cutting): Trenching (cutting) is used on seabed containing hard materials not
suitable for jetting or plowing. For those areas containing hard materials, the trenching
machine mechanically cuts through the hard materials using a chain or wheel cutter fitted with
picks or teeth. The cutter creates a trench that the submarine export cable is laid into, and
backfill is mechanically returned to the trench using a backfill plow. An example of trenching is
depicted in Figure 3.4-3.

Drill and blast: This established practice of blasting in bedrock within the East River has been
utilized since the 1800s for creating navigational channels. Clearing channels of hard rock
starts with holes first drilled into the rock/hard substrate from a drill-mounted spud barge. A
hose, explosive cords, and a detonator are then lowered to the bottom of the hole and a fluid
explosive material is pumped into the hole through the hose. Bags of gravel, or blast mats, are
then placed at the top of the arrangement to keep the components in place and to lessen the
shock wave reaching the water column. Air bubble curtains may also be used to reduce the
peak pressure of the shock waves. The drill boat is then towed away from the area, the
communications plan is implemented, and the area is confirmed clear before the explosives
are detonated. Inserted delays may be used for each borehole. The fragmented rock is then
excavated and removed.
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FIGURE 3.4-3. EXAMPLES OF CABLE INSTALLATION METHODS

From top left, clockwise: plowing,®? jetting,33 trenching (cutting),®* and suction hopper dredging.3®

32 hitps://www.royalihc.com/en/products/offshore/subsea-equipment/subsea-cable-ploughs
33nhttp://docplayer.nl/58313179-Aanvraaggegevens-aanvraagnummer-net-op-zee-hollandse-kust-zuid-ingediend-op-gefaseerd-blokkerende-onderdelen-
weglaten.html

34 hittp://www.miahtrenchers.com/page6.html
35 https://www.epd.gov.hk/eia/reqgister/report/eiareport/eia_2512017/html/Ch%2006%20Hazard%20t0%20Life%20Assessment.htm
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3.4.24.4 Cable and Pipeline Crossings

There are existing cables and pipelines, both in and out of service, located along the submarine export
cable routes proposed for the Project. No existing cables or pipelines have been identified within the
Lease Area. While the submarine export cables have been sited to avoid cables and pipelines to the
extent practicable, a number of crossings will still be required. Where crossings along the submarine
export cable routes are necessary, specific crossing methodology will be developed and engineered
as the submarine export cable routes are finalized. Cable crossing methodologies will be based on a
variety of factors, including type of asset to be crossed (i.e., material); depth of the existing buried
cable or pipeline; and whether the assets are in service or out of service. Cable crossing negotiations
between the asset owner and Beacon Wind are underway and will determine the specifics of the
agreed crossing method. There are currently no active third-party cables or pipelines within the Lease
Area.

A typical sequence for a submarine export cable crossing other cable and pipeline assets is as follows:

¢ Once the precise location of the infrastructure to be crossed is determined, usually by survey,
a layer of protection is installed on the seabed. Localized dredging using equipment previously
described in Section 3.4.2.4.2 Pre-Sweeping and Pre-Trenching may be required in order
to minimize shoaling on the seabed before cable protection is installed;

e The submarine export cable is laid over the first layer of protection. Cable burial would
terminate at a pre-determined distance away from this layer, where the distance will be
determined as part of the crossing agreements, cable route, water depth, and seabed
conditions. The submarine export cable may have a casing installed prior to placement, as an
additional layer of protection;

e A second layer of protection is installed over the submarine export cable; and

e Subject to burial depth, a final layer of protection is installed over the crossing for stabilization
and additional scour protection; any remaining voids in the seabed at the installation site will
be allowed to backfill naturally.

Examples of cable crossings are shown in Figure 3.4-4 and Figure 3.4-5.
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FIGURE 3.4-4. REPRESENTATIVE OPTION FOR LOCALLY DREDGED ASSET CROSSING METHODOLOGY
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FIGURE 3.4-5. TYPICAL CABLE CROSSING DESIGN
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3.4.2.45 Post-Installation Survey

After cable burial, post-installation surveys will be completed to determine the as-built conditions of
the submarine export cables and the levels of burial achieved. At this time, areas requiring remedial
cable protection will be identified.

3.4.2.5 Interarray Cable Installation

The installation methodology for the interarray cables will be largely the same as the submarine export
cables using a range of installation methods (e.g., jetting, plowing), described in Section 3.3.1.3
Submarine Export Cables. The maximum estimated seabed disturbance resulting from the
installation of the interarray cables and footprint during the operational term is detailed in Table 3.3-8.
Details on the vessels required for the installation of the interarray cables can be found in Table 3.4-2.

The interarray cables will be installed and buried either before the installation of the wind turbines and
J-tubes or at the same time if needed. Installation of the interarray cables is expected to take
approximately three to four months per wind farm (BW1 and BW?2), subject to seabed conditions,
vessel availability, methodology, and weather.

3.4.2.6 Scour Protection Installation

The installation of scour protection around wind turbine and offshore substation foundations, as
described in Section 3.3.1.5 Scour Protection, may be performed in two operations; pre and post
installation of the foundations. The maximum estimated seabed coverage resulting from the footprint
of the installation of scour protection measures is detailed in Table 3.3-10. Details on the vessels
required for the installation of scour material can be found in Table 3.4-2. Installation of the scour
protection measures is expected to take up to four days per foundation.

3.4.2.7 Cable Protection Installation

In areas where burial of the cables is not feasible or sufficient burial depth is not achieved, remedial
cable protection will be installed as a secondary measure to protect the cables. Cable burial is the
preferred protection technique, as it typically provides the best protection at the lowest cost in the
shortest time. Therefore, the submarine export and interarray cables will be buried to the proposed
burial depth wherever it is technically and commercially feasible to do so, with additional or alternative
protection measures only applied if necessary and subject to outcomes of the CBRA and consultation
with regulatory authorities and other users (e.g., commercial fishermen). Remedial cable protection
measures include those described in Section 3.3.1.6 Cable Protection.

Details on the vessels required for the installation of the cable protection can be found in Table 3.4-2.

3.4.3 Construction and Installation: Onshore Infrastructure
3.4.3.1 Onshore Export Cable and Interconnection Cable Routes

As discussed in Section 3.3.2.4 Onshore Substation Facilities, up to two onshore export and
interconnection cable route options (including landfall) are being considered in Queens, New York, to
support BW1 and BW2 based on the selection from the two onshore substation facility sites under
consideration. An additional site for BW2 is also being considered in Waterford, Connecticut. The
construction and installation methodology proposed will comply with applicable regulations and
guidelines. Based on the existing conditions along the export cable landfalls and onshore export and
interconnection cable routes, both trenchless (HDD, jack and bore, or micro-tunneling) and trenched
(open cut trench) methods are proposed in Queens, New York and trenchless methods in Waterford,
Connecticut.
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3.4.3.1.1 Open Cut
Landfall

Along some portions of the cable alignments, open cut methodology is currently being considered for
the landfalls due to potential limitations of a trenchless alternative, including, but not limited to:

o Existing infrastructure (e.g., bulkheads, cofferdams, sheet piles, foundations);

¢ Encountering loose soil/sediment and geotechnical conditions not conducive to drilling fluid
(i.e., risk of loss and/or spillage);

o Soil thermal resistivity characteristics limiting burial depth tolerances of the export cables;

o Vessel traffic in proximity to anticipated entrance/exit; and/or

o Limited workspace for trenchless entrances/exits (both offshore and onshore).

Open cut alternatives may require open cut trenching/dredging or jetting to facilitate installation at
target burial for the cable landfall. Jetting involves the use of pressurized water jets into the seabed,
creating a trench. As the trench is created, the export cable is able to sink into the seabed/waterway.
The displaced sediment then resettles, naturally backfilling the trench. Dredging is used to excavate,
remove, and/or relocate sediment from the seabed/waterway in order to allow for the cable to make
landfall or transit across a waterway/wetland crossing at the target installation depth. Dredging can be
completed through clamshell dredging, suction hopper dredging, and/or hydraulic dredging. During
dredging activities, the material will be collected in an appropriate manner for either re-use or disposal
(depending on the nature of the material) and in accordance with a Project disposal plan and
applicable regulations. No backfilling is proposed for these activities if implemented for the purposes
of landfall or waterway/wetland crossing.

At some locations, additional installation methodologies are being considered at the interface of a
developed shoreline for landfall crossings (e.qg., rip rap, bulkhead, or sheet pile) (see Appendix D
Conceptual Project Design Drawings for additional information), and include:

e Cofferdam Through Bulkhead: A portion of the bulkhead is removed, and shoring would be
installed; excavation of upland material would be conducted such that a grade would be
developed beneath the mudline at the bulkhead line. The submarine export cable would be
directly laid in this corridor within the cofferdam. One or more cofferdams may be required
depending on the solution. A cofferdam may interface to the bulkhead if the legacy bulkhead
construction is compatible.

e Through Bulkhead: Upland excavation of material would be conducted such that the
submarine export cables slope down to the bulkhead, with minimized vertical bends. Shoring
would be required due to the limited space. A cable conduit would be routed through the
bulkhead at an elevation and the specified grade, based on structural and geotechnical
analysis. Routing the conduit through the bulkhead may require divers. The export cable
conduits may require steel structure supports in-water, or upland, depending on a structural
analysis. In addition, implementation of a cofferdam may be required to facilitate installation.
The means of bulkhead penetration, be it drilling, cutting, or by lifting a sheet pile section,
depends on the condition of the legacy bulkhead below existing grade and as found during
construction.

e Over Bulkhead: The submarine export cables would be routed through mildly sloped steel
conduit over the edge of the bulkhead down towards the mudline; the submarine export cables
would be supported by a steel structure between the bulkhead and mudline. A preferred
containment is in a pipe to form a J-tube similar to that employed for cable entries to offshore
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structures. The structure could be designed to be structurally independent of the bulkhead. In
addition, implementation of a cofferdam may be required to facilitate installation.

The necessity of interacting with a bulkhead or other waterfront retaining method is contingent on final
submarine export cable routes and landing methods. Appendix D Conceptual Project Design
Drawings can be applied to any of the above options after detailed surveying reveals specific site
conditions.

Onshore

The onshore export and interconnection cables will be installed utilizing open cut trench (except where
trenchless methodologies are necessary, as discussed below), and will typically include the following
main activities:

e Prepare the construction corridor;

e [Establish jointing bays;

e Install ducting;

e Pull onshore export and interconnection cables through the ducts;
e Join the cables; and

¢ Restore the construction corridor.

Based on the existing conditions along the onshore export and interconnection cable routes, Beacon
Wind proposes to utilize the open cut trench technique as the preferred methodology for all onshore
export and interconnection cable routes in Queens, New York for BW1 and BW2. For the onshore
installation the BW2 base case methodology is open cut for the non-HDD portion of the submarine
export cable and aboveground installation is the base case methodology for the interconnection route
to the POI.

Open cut trenching consists of excavating a trench along the onshore export cable route. During
excavation activities, the material is stockpiled next to the trench or hauled offsite based on the
suitability of reuse. The onshore civil components, including the conduits, conduit spacers, and
concrete encasement, are then installed within the trench. Once installation is complete, the trench is
backfilled with thermally acceptable backfill, which can include a combination of excavated soil, borrow
soil, or low-strength flowable fills. Excavated soils will be used following engineering analysis and as
approved for reuse by permitting authorities. Unsuitable or contaminated soils will be disposed of
offsite in an approved manner and location, and suitable and/or uncontaminated soil brought in and
used as backfill. The area is then restored. Table 3.4-7 provides the dimensions for the open cut
trench, recognizing the potential for the corridor widths to increase (or become individual) if the
distance between circuits has to increase due to other obstructions. An example of a typical open cut
trench operation is provided in Appendix D Conceptual Project Design Drawings.
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TABLE 3.4-7. SUMMARY OF ONSHORE DUCT BANK PARAMETERS

BW1 and BW2 - BW2 -
Parameter Queens, New York Waterford, Connecticut
Depth of Trench 15 ft (4.6 m) 15 ft (4.6 m)
Width of Trench 27.51t (8.4 m) 27.5ft (8.4 m)
Number of Trenches 3 3
Construction Corridor Width 75 ft (22.9 m) 75 ft (22.9 m)
Operational Corridor Width 20 ft (6.1 m) 20 ft (6.1 m)

3.4.3.1.2 Horizontal Directional Drilling

HDD is used to install cables in ducts under sensitive coastal and nearshore habitats, such as
shorelines, as well as man-made infrastructure such as bulkheads and roadway crossings. HDD can
also be used to cross under major infrastructure, including railroads and highways. Table 3.4-8
provides a summary of the HDD parameters proposed for the Project.

TABLE 3.4-8. SUMMARY OF HDD PARAMETERS

BW1 and BW2 - BW2 -
Parameter Queens, New York Waterford, Connecticut
Submarine Export Cable Landfall HDD
Onshore (entry) Work Area 246 ft x 246 ft (75 mx 75m) 328 ft x 164 ft (100 m x 50 m)
Footprint
Offshore (exit) Work Area 60 ft x 7 ft (18 m x 2 m) 60 ftx 7 ft (18 mx 2 m)
Footprint (casing pipe/goalposts
al
Offshore (exit) Work Area 0.001 ac (0.0004 ha) 0.001 ac (0.0004 ha)

Footprint (jack-up barge) b/
Onshore Export Cable/Interconnection Cable Crossing HDD

Onshore Work Area Footprint 200 ft x 200 ft (61 m x 61 m) N/A
X 2 (entry/exit)

Notes:

a/ The HDD will require a total of one casing pipe and three goalposts with a footprint of 60 ft x 7 ft (18 m x 2
m) in total.

b/ An area of 400 ft x 400 ft (120 m x 120 m) will be utilized for HDD installation which includes a jack-up barge,
casing pipe/goalposts, and space for vessel maneuverability. The barge/liftboat would be supported by up to
four 42 in (107 cm) diameter or similar spuds/piles when jacked-up, with the piles representing the total
footprint of disturbance detailed here.

Typically, HDD operations for an export cable landfall originate from an onshore landfall location and
exit a certain distance offshore, which is determined by many factors including the water depth contour,
geologic characteristics, and total length considerations. To support this installation, both onshore and
offshore work areas are required. The onshore work areas are typically located within the landfall
parcels.

Once the onshore work area is set up, the HDD activities commence using a rig which drills a borehole
underneath the surface (a typical HDD schematic can be found in Figure 3.4-6). Once the drill for the
HDD exits onto the seafloor, the ducts in which the submarine cable will be installed are floated out
and then pulled back onshore within the drilled borehole. A single, larger HDD bore may be completed
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to install the entire cable bundle or individual, smaller HDD bores may be installed depending on a
number of engineering and constructability factors.

FIGURE 3.4-6. TYPICAL ONSHORE HDD LANDFALL

Onshore
substation facility

Drill Pipe Reamer Swivel Cable

L™

Submarine
export cable

Nearshore work for the HDD will be completed by utilizing a goal post pipe which marks and keeps
the borehole in place. Goalposts are installed along the established nearshore alignment of the HDD
with the intent to support the large diameter casing pipe during drilling operations. Casing pipe is
installed to provide for improved boring conditions at the beginning of the HDD alignment. The leading
edge of the casing pipe is embedded into the marine soils and the casing is rested on top of the
goalposts for support. Proper installation of casing pipe nearshore aids in the containment of drilling
fluid by facilitating an open flow pathway from the HDD exit location to the marine support equipment
and to the fluid collection barge. Marine support is needed (e.g., vessels, barges, divers) to support
HDD drilling operations.

Onshore Crossings: HDD is also a potential trenchless method proposed to cross utilities and
infrastructure onshore. Similar to the export cable HDD landfall, onshore HDD crossings utilize a rig
which drills a borehole underneath the surface. Once the rig exits onshore, the ducts in which the
cable will be installed are then pulled back within the drilled borehole. Onshore crossings require two
onshore work areas to support the activities.

3.4.3.1.3 Other Trenchless Methods (non-HDD)

The onshore export cables and/or interconnection cables may also be installed using micro-tunneling,
jack and bore, or other non-HDD trenchless technologies. While each method has its own
characteristics, micro-tunneling and jack and bore are generally completed by installing a steel pipe
or casing under existing roads or other infrastructure. This is completed by excavating a bore (entry)
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pit and receiving (exit) pit on either side of the crossing. An auger boring machine or tunneling boring
machine installs the casing pipe through the earth connecting each pit. A conduit bundle will be
installed with the borehole, grouted, and the onshore export or interconnection cable will then be pulled
through the crossing. Micro-tunneling is also a method that can be employed for the landfall as an
alternate to HDD and the topology of the seabed might avoid the need for an exit pit, noting however
that the micro-tunneling technique is frequently more sensitive than HDD to appropriate geotechnical
conditions offshore. In general, the decision to use one method over the other will be a factor of the
length and size of the pipe, but the construction layout, cable landing, and handling considerations will
be similar.

Table 3.4-9 provides a summary of the micro-tunnel or jack and bore parameters proposed for the
Project. A representative drawing of this installation methodology is provided in Appendix D
Conceptual Project Design Drawings.

TABLE 3.4-9. SUMMARY OF OTHER TRENCHLESS CROSSING (NON-HDD) PARAMETERS

BW1 and BW2 — BW2 —
Parameter Queens, New York Waterford, Connecticut
Work Area Footprint 98 ft x 98 ft (30 m x 30 m) 98 ft x 98 ft (30 m x 30 m)
Bore Pit Footprint 16 ftx 39 ft (5 m x 12 m) 16 ftx 39 ft (5 m x 12 m)
Receiving Pit Footprint 33 ftx 33 ft (10 m x 10 m) 33 ftx 331t (10 m x 10 m)

There are no known railroad crossings for the BW1 or BW2 project.

Additional trenchless crossings may be required, as Beacon Wind continues to gather buried utility
and infrastructure information from the utility owners and/or municipalities in which the Project’s
onshore components are located.

3.4.3.2 Onshore Substation

As discussed in Section 3.3.2.4 Onshore Substation Facility, the construction and installation of up
to two onshore substations is proposed to support the Project. The construction and installation
methodology is proposed to be similar for BW1 and BW2 and will comply with local and state
regulations and guidelines. A typical construction and installation methodology is as follows:

e Site access;

e Site preparation, including clearing and/or filling (if necessary), excavation, and grading;

e Construction of the stormwater management system;

¢ |Installation of the foundation and/or potentially piles to adhere to flood elevation requirements;

o Installation of the electrical infrastructure and other associated structures and services
including connection to local utilities; and

¢ Land reinstatement and landscaping.

Alternative construction methodologies, such as onsite construction and prefabricated modular
components with onsite assembly, will be evaluated for the installation of the onshore substation
facilities. Conceptual plans in support of the Beacon Wind Project are provided in Appendix D
Conceptual Project Design Drawings.
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3.5 Operations and Maintenance Activities

The commercial lifespan of BW1 and BW?2 is expected to be 35 years, based on the design life of the
Project components. Consistent with BOEM’s regulations and applicable guidance, Beacon Wind
intends to pursue 35-year Operations Terms for BW1 and BW2 at the appropriate time.¢

The Project will be designed to operate with minimal day-to-day supervisory input, with key systems
monitored from a central location, 24 hours a day. Beacon Wind intends on maintaining a staffed O&M
Base at SBMT, where Beacon Wind'’s affiliate, Empire Offshore Wind LLC, intends to construct an
O&M base. Construction activities at SBMT are being addressed as part of the Empire Wind permitting
process, with this facility’s impacts assessed under the Empire Wind BOEM NEPA review. Therefore,
this facility is not further considered in duplication related to BW1 and BW2. This O&M Base will
monitor operations and include office, control room, warehouse, workshop facilities, and pier space.
The Project is assessing New Bedford, Massachusetts, to act as a satellite O&M facility.

During the Operations Term, the Project will require both planned and unplanned inspections and
maintenance, which will be carried out by a team of qualified engineers, technical specialists, and
associated support staff. The team will ensure that all components are maintained and operated in a
safe and reliable manner, compliant with regulatory conditions, and in accordance with commercial
objectives.

3.5.1 Offshore O&M

All offshore components will require routine maintenance and inspections. It is anticipated that SOVs,
Crew Transfer Vessels (CTVs), and smaller support vessels will be used to support operations and
maintenance activities offshore. Helicopters are currently being considered to support the Project;
Beacon Wind is continuing to evaluate logistics, and the relevant impact assessments will be updated
pending the final decision. The onshore control room and primary supply warehouse necessary for
supporting offshore O&M activities for Beacon Wind will be co-located with those for Empire Wind at
SBMT. Additional satellite facilities to support offshore O&M in the region may be utilized occasionally
on an as needed basis. The Project is assessing New Bedford, Massachusetts, to act as a satellite
O&M facility.

Generally, offshore O&M activities will include:

¢ Inspections of offshore components for signs of corrosion, quality of coatings, and structural
integrity of the wind turbine components and foundations;

¢ Inspections and maintenance of the wind turbine and offshore substation electrical
components/equipment;

e Surveys of the submarine export cables and interarray cables, to confirm the cables have not
become exposed or that the cable protection measures have not worn away. The frequency
and schedule of these surveys will be determine based upon various factors, to be detailed
with and agreed upon during discussions with the applicable agencies;

¢ Sampling and testing (including of lubricating oils, etc.);

¢ Replacement of consumable items (such as filters and hydraulic oils);

e Repair or replacement of worn, failed, or defective systems (such as wind turbine blades,
gearboxes, bolts, corrosion protection systems, protective coatings, cables, etc., including

36 Beacon Wind will request an extension to the 33-year Operations Term, in accordance with 30 CFR § 585.235.
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cleaning off subsea marine growth, realigning machinery, renewing cable protection using
additional rock dumping or mattress placement, etc.);

e Updating or improving systems (such as control systems, sensors, etc.); and

¢ Disposal of waste materials and parts (in line with best practice and regulatory requirements).

The wind turbines will be monitored through the SCADA system (as discussed in Section 3.3.1.1
Wind Turbines). In the event of a fault or failure of the offshore components, Beacon Wind will repair
and replace the Project component in a timely manner. Unplanned maintenance and repair of the wind
turbines and offshore substations is anticipated and planned as part of the operational component of
the Project. Should the submarine export or interarray cables fault, the portion of the cable will be
investigated, and it may require splicing, replacement, addition of a new, working segment or other
repair as deemed necessary. This will require the use of various cable installation equipment, as
described in Table 3.4-2.

3.5.2 Onshore O&M

The onshore substations will be equipped with remote monitoring and operational capability. The
onshore substations will be regularly inspected during the operations term, which will result in routine
maintenance activities including:

e Inspections and routine maintenance of perimeter security and fencing, including access
gates, luminaires, closed circuit television (CCTV), etc.;

e Inspections of buildings for signs of corrosion, quality of coatings, and structural integrity of
skids, substructures, foundations, stairs, ladders, etc.;

e Inspections and routine maintenance including the replacement of and/or update to HYDC and
HVAC electrical components/equipment;

e Inspections and routine maintenance of ancillary equipment including cooling system, fire
protection system, etc.;

¢ Inspections and routine maintenance of storm water system, site appearance (e.g., mowing,
vegetation spraying), and snow removal etc.;

e Periodic testing and inspections of the onshore export cables. Routine maintenance and/or
repair is not anticipated except in the event of a major electrical fault or damage caused by a
third party or unanticipated events;

e Sampling and testing (including of HVYDC cooling medium, transformer cooling medium,
lubricating oils, etc.);

¢ Replacement of consumable items on select equipment (such as filters and hydraulic oils in
the backup diesel generator);

e Repair or replacement of worn, failed, or defective systems (such as station post insulators,
outdoor grounding equipment, bolts, protective coatings, cables, etc.);

e Updating or improving systems (such as control systems, sensors, telecommunication
equipment, etc.); and

o Disposal of waste materials and parts (in line with best practice and regulatory requirements).

Critical electrical equipment and infrastructure will be monitored and controlled through the SCADA
system with provisions for local management and control during both planned and unplanned events.
In the event of a fault or failure of the onshore components, Beacon Wind will repair and replace the
Project component in a timely manner. Unplanned maintenance and repair of select onshore
substation facility equipment is anticipated and planned as part of the operational component of the
Project.
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3.5.3 Offshore Marking and Lighting

The wind turbines and offshore substations will be lit and marked in accordance with FAA and USCG
requirements for aviation and navigation obstruction lighting, respectively, including USCG Frist
District Local Notice to Mariners (LNM) entry 44-20. Beacon Wind will light and mark all wind turbines
and offshore substations in accordance with FAA Advisory Circular 70/7460-1M, BOEM’s Guidelines
for Providing Information on Lighting and Marking of Structures Supporting Renewable Energy
Development (2021c), and International Association of Marine Aids to Navigation and Lighthouse
Authorities (IALA) Recommendation O-139 on The Marking of Man-Made Offshore Structures (IALA
2021),%" as applicable and detailed below (and shown in Figure 3.5-1, Figure 3.5-2, and Figure 3.5-3),
unless a variance is approved by the applicable agency prior to construction. Marking and lighting
specifications as described in these documents are listed below.

¢ All foundation structures will be painted yellow (RAL1023) from the level of Mean Higher High
Water (MHHW) to a minimum of 50 ft (15.3 m) above MHHW, as shown on Figure 3.5-3. Paint
colors for blades and towers will follow BOEM visual guidelines (2021c).

¢ Wind turbine towers and offshore substations will have alphanumeric marking in black, as near
to 9.8 ft (3 m) in height as practicable, located between 30 ft (9.1 m) to 50 ft (15.3 m) above
MHHW, and will be visible above service platforms in all directions in both daytime and
nighttime. Markings will be duplicated below servicing platforms as feasible. BOEM designated
a uniform marking scheme for the Rhode Island and Massachusetts Lease Areas in 2021 —
the Beacon Wind turbines and offshore substations have a unique label (ex: AU 41) based on
their location within the defined BOEM structure plot. Letters shall be easily visible as shown
on Figure 3.5-3. Figure 3.5-4 depicts the alphanumeric labeling that will be assigned to each
wind turbine and offshore substation.

¢ Wind turbines above the yellow demarcation line for navigational aids will be painted no lighter
than RAL 9010 Pure White and no darker than RAL 7035 Light Grey as shown on Figure
3.5-3.

o All wind turbines in with a tip height in excess of 699 ft (213 m) will require two synchronized
flashing red lights (with medium intensity L-864 and light-emitting diode [LED] color between
800 and 900 nanometers) placed as high as possible on the back of the nacelle on opposite
sides. Mid-level lighting will be required at a half-way point on the tower and will consist of at
least three L-810 F flashing red lights configured to flash in unison with the nacelle lighting.

In accordance with IALA 0-139 and USCG LNM entry 4420, the following will also apply:

e Each wind turbine and offshore substation will be lit as an offshore structure in accordance
with 33 CFR § 67 and USCG First District LNM entry 44-20.

o Lighting will be located on all wind turbine and offshore substation structures and visible
throughout a 360-degree arc from the water’s surface.

e Corner Towers/Significant Peripheral Structures (SPSs), Class A, will have quick flashing
yellow lights (QY) energized at a 5 nm (9.3 km) range.

e Quter Boundary Towers, Class B, will have yellow 2.5 second lights (FL Y 2.5s) energized at
3 nm (5.6 km) range.

37 Noted that the IALA O-139 guidance was updated in December 2021 to G1162/R139 (IALA, 2021). The updates are
under review and liaison will be ongoing with USCG and BOEM in terms of any applicable updates to relevant U.S.
lighting and marking guidance.
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e Interior Towers, Class C, will have yellow 6 second or yellow 10 second lights (FL Y 6/FL Y
10) energized at a 2 nm (3.7 km) range and all lights should be synchronized by their structure
location within the field of structures.

e All temporary base, tower, and construction components preceding the final structure
completion will be marked with quick yellow obstruction lights visible throughout 360 degrees
at a distance of 5 nm (9.3 km). These will not require permits, only USCG notification for
appropriate marine notices and broadcasts until the final structure marking is established.

e Figure 3.5-1 shows the navigational lighting for the Project without development of
surrounding lease areas. With those lease areas developed, the wind turbines along the
Northwest and Southeast borders of the Project would be lit as Class C structures and not as
Class A or Class B structures.

e The aids to navigation on each wind turbine will be mounted below the lowest point of the arc
of the rotor blades and will exhibit at a height above highest astronomical tide of no less than
20 ft (6 m) and no more than 50 ft (15 m).

e Sound signals will be located on all structures located at corners/SPSs and will sound every
30 seconds (4 second blast, 26 seconds off), will be set to project at a range of 2 nm (3.7 km);
should not exceed 3 nm (5.6 km) spacing between perimeter structures, and will be Mariner
Radio Activated Sound Signal activated by keying a very-high frequency (VHF) Radio
frequency 83A five times within ten seconds.

e Sound signals will be timed to energize for 45 minutes from the last VHF activation.

o Aeronautical obstruction lights, when fitted to the tops of wind turbines, will not be visible below
their horizontal plane.

e Aeronautical obstruction lights will be night vision imaging system compliant.
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FIGURE 3.5-1. NAVIGATIONAL LIGHTING REQUIREMENTS FOR WIND TURBINES ON INDICATIVE LAYOUT
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FIGURE 3.5-2. NAVIGATIONAL LIGHTING REQUIREMENTS FOR WIND TURBINES WITH ADJACENT LEASE AREA BUILD-OUT
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FIGURE 3.5-3. PAINT COLOR AND MARKING REQUIREMENTS FOR WIND TURBINES3?
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Wind turbine towers, above the transition piece, including the
blades will be painted a color no lighter than RAL 9010 Pure White
and no darker than RAL 7035 Light Grey,

All foundation structures at a minimum will be painted yellow
(RAL1023) from the level of Mean Higher High Water (MHHW) up to
50 ft (15.3 m) above MHHW.

All wind turbines will contain a unique identification, marked in
black lettering/numbers (ex: AU 41) visible in all directions in both
daylight and night.

All wind turbines will have two synchronized flashing red lights on
the back of the nacelle; three mid-level lights flashing in unison with
the nacelle lights: and short-range lights at the base of the tower.

38 The final details of the marking and lighting plan will be discussed with and approved by the appropriate federal agencies.
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FIGURE 3.5-4. WIND TURBINE AND OFFSHORE SUBSTATION FACILITY ALPHANUMERIC MARKING
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In addition, Beacon Wind is considering the use of agency-approved ADLS (or a similar system) to
turn the aviation obstruction lights on and off in response to detection of nearby aircraft and is actively
completing an evaluation to determine the impacts of the implementation of this system. The
commitment as a mitigation is subject to final Project evaluation and agency approval.

3.6 Waste Management

In accordance with 30 CFR § 585.626(b)(9), Beacon Wind has provided a list of wastes expected to
be generated during the Project in Table 3.6-1.

TABLE 3.6-1. LIST OF WASTES EXPECTED TO BE GENERATED DURING PROJECT

Maximum
Discharge Rate a/

Types of Waste and

Approximate Total
Amount Discharged

Means of Storage or
Discharge Method

Composition

Sewage from vessel Approximate amounts N/A Tanks/Sewage
will be subject to the Treatment Plant
equipment type and
supplier

Domestic water Approximate amounts N/A Tanks or discharged

will be subject to the
equipment type and
supplier

overboard after
treatment

Drilling cuttings, mud,
or borehole treatment

Dependent upon final
selection of HDD

To be determined

based on HDD

Approved disposal
facility

chemicals, if used technigue design
Uncontaminated bilge  Volume subject to Rate subject to Tanks or discharged
water vessel site vessel size and overboard after

equipment

treatment

Deck drainage and
sumps

Volume subject to
vessel type

Rate subject to
vessel size and
equipment

Discharged overboard
after treatment

Uncontaminated

Volume subject to

Rate subject to

Discharged overboard

ballast water vessel type vessel size and
equipment
Uncontaminated fresh  N/A N/A Discharged overboard

or seawater used for
vessel air conditioning

Solid trash or debris

As generated

As generated

Recycled, incineration
or onshore landfill,
location to be
determined

Chemicals, solvents,
oils, and greases

Volume subject to
vessel type

Rate subject to
vessel size and
equipment

Recycled, incineration
or onshore landfill,
location to be
determined

Note:

a/ Final discharge volumes and rates will be provided in the FIR following selection of both the supplier and
equipment type and/or final design and location. Wastes will be managed in accordance with applicable

regulations.
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3.7 Decommissioning Activities

In accordance with 30 CFR Part 585 and other BOEM requirements, Beacon Wind will be required to
remove and/or decommission all Project infrastructure and clear the seabed of all obstructions. The
decommissioning process for the wind turbines and offshore substations is anticipated to be the
reverse of installation, with Project components transported to an appropriate disposal and/or recycling
facility. All foundations/Project components will need to be removed 15 ft (4.6 m) below the mudline
(30 CFR § 585.910(a)), unless other methods are deemed suitable through consultation with the
regulatory authorities, including BOEM. Submarine export and interarray cables will be retired in place
or removed in accordance with a Decommissioning Plan; Beacon Wind would need to obtain separate
and subsequent approval from BOEM to retire any portion of the Project in place. Environmental
impacts are anticipated to be similar to those experienced during construction and installation
activities, as described in Section 3.4 Construction and Installation Activities. Onshore
components will be decommissioned in accordance with a plan developed with and approved by the
appropriate parties (i.e., landowners, local and state agencies). Although the Project has assumed a
Project lifetime of approximately 35 years for the purposes of this COP, some installations and
components may remain fit for continued service after such time. Unless otherwise authorized by
BOEM, Beacon Wind will complete decommissioning within two years of termination of the Lease and
either reuse, recycle, or responsibly dispose of all materials removed. Decommissioning activities will
be detailed in a Decommissioning Plan, which is subject to an approval process that includes public
comment and government agency consultation. The Decommissioning Plan will be developed based
on a factor-based approach, utilizing the environmental and socioeconomic factors to determine a
strategy and methodology that is appropriate at the time. As part of this plan, Beacon Wind will compile
an inventory of Project components and detail the methods proposed to decommission the Project
components. As Project components are decommissioned, Beacon Wind will record and remove from
the inventory list, to facilitate confirmation that Project components have been properly removed from
the seafloor and that the Project Area is cleared of obstructions. This inventory will include those
components described in Section 3.3 Project Infrastructure Overview.

Project components will be decommissioned using a similar suite of vessels as those described in
Table 3.4-2. The types of vessels and total vessel trips required for decommissioning are expected to
be approximately the same as or less than construction, as the decommissioning process is
anticipated to be the reverse of installation. Surveys are not anticipated to be required for
decommissioning. If surveys are required to support decommissioning activities, the equipment used
for these surveys will be similar to those permitted for the completed surveys to support construction
and will be subject to applicable permitting prior to the initiation of survey.

Table 3.7-1 provides additional detail on likely removal methods and assumptions that would be
applicable based on present day understanding of available decommissioning approaches, though it
is acknowledged that in 35 years technology advances are anticipated that could lessen impacts of
decommissioning.
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TABLE 3.7-1. SUMMARY OF DECOMMISSIONING METHODS AND ASSUMPTIONS

Item
Wind Turbines

Removal Method

Removal of the wind turbines is done using a
reversed installation method.

Qils, greases, and fuels will be removed in
accordance with the Oil Spill Response Plan
(OSRP) and relevant safety requirements

before the wind turbines are disassembled.
Decommissioning of the turbines and towers is
assumed to include removal of the rotor, nacelle,
blades, and tower to be removed in the reverse
installation order.

Comments and
Assumptions

Materials brought onshore for
recycling and disposal.

Steel in the tower is assumed
to be recycled.

The blades are assumed to
be disposed at an approved
location.

Monopile
Foundation and
TP

Removal of the monopile TP foundations is done
using a reversed installation method.

Sediments inside the monopile will be removed by
suction prior to cutting, if necessary, and replaced
in the depression once the monopile is removed.
Diver-assisted or remote-operated hoses may be
used to reduce sediment disturbance.

Monopile to be cut below
mudline and transported for
recycling.

Monopiles are assumed to be
cut using mechanical cutting,
high-pressure water jet,
and/or cutting torches

The monopile is assumed to be cut off below the mud designed for underwater use.

line and be lifted off by a heavy lift vessel to a barge
prior to decommissioning.

No pile driving will be
required for
decommissioning.
Steel is assumed to be

recycled.

Offshore Removal of the topside is done using a reversed Transported for recycling and

Substation installation method. disposal.

Topside Qils, greases, and fuels will be removed in Removed fluids would be
accordance with the OSRP and relevant safety brought for recycling and
requirements before the offshore substation disposal.
topside is removed. Steel from the topside is
The offshore substation topside is assumed to be assumed to be recycled.
lifted off by a heavy lift vessel to a barge prior to
decommissioning.

Jacket with The piles are assumed to be cut Cut below mudline and

Piles below the mud line, before the jacket is lifted off in transported for recycling.

one section by a heavy lift vessel to a barge prior to
decommissioning.

Piles are assumed to be cut
using mechanical cutting,
high-pressure water jet,
and/or cutting torches
designed for underwater use.
No pile driving will be
required for
decommissioning.

Steel from the jacket and
piles is assumed to be
recycled.
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Comments and

Item Removal Method Assumptions
Suction Bucket The jacket is cut between suction bucket and Either way of removal will be
Jacket jacket, and the jacket is lifted off in one piece. The transported to U.S. ports for

suction bucket is either removed by positive pressure recycling. Steel from the
and crane or cut below the mudline in a similar jacket is assumed to be
fashion as a piled jacket. recycled.
Offshore The submarine export cables and interarray cables If total removal of cables is
Cables are assumed to be lifted out and cut into pieces or required, cables will be
reeled in onto barges for transport. transported to Europe or U.S.
Cables will be disconnected from wind turbines and  port for recycling.
the offshore substation before removal. J-tubes will  In some places, jet plowing
be removed. may be used to loosen

sediment above the cable.
Core material to be recycled.

Onshore Removal of the buildings and equipment is assumed, Materials to be recycled.
Substation unless suitable for future use. Buildings to be demolished
Facility and recycled unless suitable

for future use. Site to be
prepared for future use.
Disassembly of the onshore
substation and preparation of
the site for future use is
assumed to use similar
vehicles and equipment as
construction.

Onshore Removal of the cable is assumed to be limited to Remaining cable capped off
Cables disconnecting and cutting below ground level. and earthed.

The onshore export and interconnection cables Removal of termination

and the duct banks are assumed to be retired in points and cut off cable 3 ft

place. (0.9 m) below ground level.
Scour Alternatives: Assumed to be removed
Protection and  Removal of scour protection and rock filling. unless leaving in place is
Rock Filling Leave scour protection in place, as undisturbed as deemed appropriate through

possible. consultation with the
authorities.

Removal of scour protection
is assumed to use a dredging
vessel. Removed material
would be reused, if possible,
or transported to U.S. port for
disposal.
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