NOAA’s NATIONAL MARINE FISHERIES SERVICE
ENDANGERED SPECIES ACT SECTION 7 CONSULTATION

AGENCY:

ACTIVITY CONSIDERED:

CONDUCTED BY:

DATE ISSUED:

APPROVED BY:

https://doi.org/10.25923/cc4z-hx25

BIOLOGICAL OPINION

Bureau of Ocean Energy Management

Bureau of Safety and Environmental Enforcement

National Marine Fisheries Service, Office of Protected
Resources

U.S. Army Corps of Engineers

U.S. Coast Guard

U.S. Environmental Protection Agency

Construction, Operation, Maintenance, and
Decommissioning of the Revolution Wind Offshore Energy
Project (Lease OCS-A 0486)

GARFO-2022-03532

National Marine Fisheries Service
Greater Atlantic Regional Fisheries Office

July 21, 2023

i / /N 1\ —l
}\/ {"\L/ﬂ\“_ | T S

¥
/

Michael Pentor(y’
Regional Administrator



TABLE OF CONTENTS

1.0 INTRODUCTION ..ottt ettt ettt ettt et e st a st eteeneesseensesneesseenseeneesseesesnnans 5
2.0 CONSULTATION HISTORY AND APPROACH TO THE ASSESSMENT.............c........ 8
3.0 DESCRIPTION OF THE PROPOSED ACTIONS ON WHICH CONSULTATION WAS
REQUESTED ...ttt sttt ettt et sb et et sb et s sb e b et esaeenee 10
3.1 Overview of Proposed Federal ACHONS .........ccueeecuiieeiiieiiieecieeeee e 10
3.2 COMSIIUCTION ...eutieiiietie et ette et eite et eette e bt e aeeebeestteesbeessaeenseesssesnseasssesnseessseenseessseenseensseans 12
3.2.1 UXO/MEC Clearance/Detonation and Sea Floor Preparations...........ccccceevveevveennenn. 14
3.2.2 Foundation Installation — WTGs and OSSS........cccoevvieiiiiiiiiiiiieciieeeeeee e 14
3.2.3 Cable INStallation .........cccueieiiieeiieecee e e e e e et e et et e e e aae e ennee s 17
3.2.4 Vessels and AITCIafl........c.eeoiieiiiiiieiiecie ettt ettt e 22
3.3 Operations and Maintenance (O&M) .........cocvvieiiiieiiiiieciie et 29
3.3.1 O&M ACLIVITIES ...evieiieniiiiieiiiete ettt sttt ettt ettt et sb et st sbe et st e bt e beeanesbeenee 29
3.3.2 Vessel Operations - O&M Phase .........cccvieiiiiiiiiieiiiecieeee et 31
3.4 DeECOMMISSIONINE ..uvveeuiieiieeiieniieeieestteettesteeteestteeseesseeeseesseeesseessseenseessseenseessseenseessseans 32
3.5 Surveys and MONTEOTING........ccueeiiiiieeiieeeiieeeieeeeieeeeteeesaeeesaeeessaeeessaeessaeessseessseeessseeennnes 32
3.5.1 High-Resolution Geophysical SUIVEYS ........ccccuieiiiiriiiiiieiieeieeee e 32
3.5.2 Fisheries and Benthic MONItOTING........cccveeeiuiieeiiieeciieceiee et 33
3.5.3 Passive Acoustic and Other Environmental Monitoring .............cccceeeeevieenienveenneenne. 35
3.6 Minimization and Monitoring Measures that are part of the Proposed Action .................. 36
3.7 MMPA Incidental Take Authorization (ITA) Proposed for Issuance by NMFS................ 39
3.7.1 Amount of Take Proposed for Authorization ............ccccceeeiieeiiieenieeerieeeie e 39
3.7.2 Mitigation Measures Included in the Proposed ITA...........cociiiiieiiiiniiiieieceee 42
3.8 ACHION ATCA....uiiiiiiieeiiieeciie ettt e ettt e et e e et e e et e e ssteeessbeeesssaeesseeessseeensseesnssaeensaeesnseeennseeennses 42
4.0 SPECIES AND CRITICAL HABITAT NOT CONSIDERED FURTHER IN THIS
OPINTON ...ttt ettt ettt ettt e e st e s ae et e esee bt enteeseesseenseeseenseenseeneenseensesneaseennas 44
4.1 ESA LiStEA SPECIES ...cuuieiuiieiieeiiieiieeiiietie st ertte et ettesteeteesaseeseessseeseessseeseessseenseessseans 44
A @) yUn (or:1 B 5 10 1 1 SRR 48
5.0 STATUS OF THE SPECIES ......ooiiioiiiiieieett ettt et sttt e st e siaeebeessneesaesnneens 52
5.1 Marine MammalS .........ccccuiieiiiiiiiiecie et e et e sae e e e e et eeesae e etaeeeaeeeenreeenanes 52
5.1.1 North Atlantic Right Whale (Eubalaena glacialis) ...........cccoceeviiiiiiiniiniiiiiecieeee 52
5.1.2 Fin Whale (Balaenoptera phySalus) ..........ccccueeeiiiiiiiieeiiieecieeeiee e 66
5.1.3 Sei Whale (Balaenoptera borealis)...........cccierieeiiieniieiiieiieeieeieeeie e 69
5.1.4 Sperm Whale (Physter macrocephalus) ..........cccvveviiieniiieiiieeieecee e 72
5.1.5 Blue Whale (Balaenoptera musculus)..........ccccueeuieriieiiieniiieiieiecieeee e 74
5.2 808 TUILIES ..eeiveviieiiie ettt et e e e st e e saa e e e tbee e saeeessaeeensaeesnsaeeenseeesnseeennnes 77
5.2.1 Green Sea Turtle (Chelonia mydas, North Atlantic DPS).......ccccoeciiiiiiiiiiniiiiiee 77



5.2.2 Kemp’s Ridley Sea Turtle (Lepidochelys kempii) .......c.cccccvveeeiieeiieeeiiieeieeeieeeeenn 81

5.2.3 Loggerhead Sea Turtle (Caretta caretta, Northwest Atlantic Ocean DPS).................. 85
5.2.4 Leatherback Sea Turtle (Deromchelys Coriacea)........coovueevvieeriieeiieeecieeeiieeeieee e 91
5.3 Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus)..........cocceeeieriiiiieniienieniecieee 98
5.3.1 GUIf of Maine DPS ..ot 105
5.3.2New York Bight DPS. ..ottt 107
5.3.3 Chesapeake Bay DPS.......ooo et e 110
5.3.4 Carolina DPS ..o 111
5.3.5 South Atlantic DPS......coooiiiee et 113
5.4 Shortnose Sturgeon (AcCIPEnSer bIeVIrOSIIUM)......cc.eeeiieruierieeriieeieeiiesreeieesaeeeeesneeeees 115
6.0 ENVIRONMENTAL BASELINE ..ottt 122
6.1 Summary of Information on Listed Large Whale Presence in the Action Area.............. 123
6.2 Summary of Information on Listed Sea Turtles in the Action Area.........cccccveevevveerneenns 135
6.3 Summary of Information on Listed Marine Fish in the Action Area ..........cccoevuveennennnen. 143
6.4 Consideration of Federal, State and Private Activities in the Action Area ..................... 146
7.1 UNAEIWALET INOISE ....eeveeuiiriiiiieieeiiesie ettt ettt ettt ettt ettt et saeesbe et eaeesbeetesaeens 163
7.1.1 Background 0N NOTSE........ccccuiieiuiieriiieeiiieeeiieeeiteesteeesteeesereeessaeeesaeessaeesseeesnseeensnes 163
7.1.2 Summary of Available Information on Sources of Increased Underwater Noise ..... 166
7.1.3 Effects of Project Noise on ESA-Listed Whales ..........cccooevieeiiiiiiiieniiieeieeeeee 179
7.1.4 Effects of Project Noise on Sea Turtles .........ccceeviieiiiiiieniieniieiiecieeieeee e 220
7.1.5. Effects of Project Noise on Atlantic StUIZEON........c.eeevvieervieeriieeiee e 239
7.1.6 Effects 0f NOISE ON PIEY ....cccuiiiiiiiieiieeiiee ettt 254
7.2 Effects Of ProJect VESSEIS ..ccuiiiiiiieeiiiecie ettt et eaae e e e e saee e 256
7.2.1 Project Vessel Descriptions and Increase in Vessel Traffic from Proposed Project . 256
7.2.2 Minimization and Monitoring Measures for Vessel Operations.............ccccveerveennnee. 261
7.2.3 Assessment of Risk of Vessel Strike — Construction, Operations and Maintenance, and
DECOMMUISSIONING ....veeeiviieeiieeeiieeeieeeeteeeeteeesteeesaeeesaeeessseesssseeesseesssseesssseessseeesseeessseesnns 262
7.2.4 Air Emissions Regulated by the OCS Air Permit.........ccccccoeviieriieniiiinieniieieeieeee. 287
7.3 Effects to Species during ConsStruCtiON...........eeecveeeeiieerieeesiieerieeerieeeeeeereeeereeesaeeenes 288
7.3.1 Cable INStallation ........cccueeiiriiiiiiieeeesee ettt 289
7.3.2 Turbidity from Cable Installation and Dredging ActivitieS........ccccvveeeeuveerceveerneeennne. 291
7.3.3 Impacts of Cable Installation Activities On Prey ..........ccoeeveviievieniiienieniieeeeieeee, 293
7.4 Effects to Habitat and Environmental Conditions during Operation.............ccccveeeuveenne. 299
7.4.1 Electromagnetic Fields and Heat during Cable Operation ...........c.ccoeevevvieieennennnen. 299
7.4.2 Lighting and Marking of StrUCUIES.........cecvuieeriiieeeiie ettt 303
7.4.3 WTG and OSS FOundations...........ccceevuerienirienienieniesiteieeeesiceee st 303
7.5 Effects of Marine Resource Survey and Monitoring Activities..........ccceevevveerveeennnenn. 326
7.5.1 Assessment of Effects of Benthic Monitoring, Acoustic Telemetry Monitoring, PAM,
and Other Buoy Deployments..........cccuiiiiiiiiiiiieciieeciee ettt svee e s e 326
7.5.2 Assessment of Risk of Interactions with Otter Trawl Gear ...........cccoecveviveieennennnen. 328
7.5.3 Assessment of Risk of Interactions with Trap SUrveys ......c.ccoecveevieeecieeeiieeereeeene, 335



7.5.4 Tmpacts t0 HabItat .........cc.oeeiiiiiiiiecic ettt et 341

7.6 Consideration of Potential Shifts or Displacement of Fishing Activity .......c...ccccevennee 341
7.7 Repair and Maintenance ACHIVITIES ......cccveeeruereeiieeeriieeeieeesreeesreeessaeeesreessneesseeessseeens 345
7.8 Failure of Foundations, WTGS, and OSSS.....couiiiiiiiiiieeiiieeeeiiieeeeee e eeeeeeiieeeee e e e s e 346
7.8.1 Oil Spill/Chemical RElease ..........ccccueiiiiiiiiiiieciieeciie et 346
7.8.2 Vessel Collision/Allision with Foundation............ccoooviiiiiiiiii 347
7.8.2 Failure of WTGs and OSSs due to Weather EVent........oooovvuueeeeeeieeeeeeeeeeeeeeeeeeen. 348
7.8.3 Failure of WTGs due to SeiSmic ACHVILY.....ccoveriieiiieriieiieiie ettt 349
7.9 Project DeCOMMISSIONING .......cceiuvieeiriieeiireeeiieeeieeesieeesreeessseeessseeessseessreesssseessseeessseeenns 349
7.10 Consideration of the Effects of the Action in the Context of Predicted Climate Change
due to Past, Present, and FUture ACHIVITIES ....cc.uvvvviiiiiiiiiiiiieeiee et 352
8.0 CUMULATIVE EFFECTS ..o e e e e eeeeeeaeeeaeaeeeaaaeaeseaeaeaeaaaaaeaaaanas 355
9.0 INTEGRATION AND SYNTHESIS OF EFFECTS ... 356
0.1  ShOTtNOSE STUTZEOM ....cuvvieiiieiiieiieeiteeiee et eiee et et e st e e bt e sebeeteesabeesseessseenseessseanseassseenseas 357
0.2 AtIaNtiC STUTZEOM ... .eeiuiiieiiieeiiee et e ettt e e tteeeite e e teeesaaeessbeeesssaeessaeessseesssseesssseessseeesseeenns 358
9.3.1 Gulf of Maine DPS of Atlantic STUIZEOMN ........ccevvieriieriiiiiecie ettt 358
9.3.2 New York Bight DPS of Atlantic StUrgeon...........cccceevvieeriieeniieeiee e 362
9.3.4 Carolina DPS of Atlantic StUIZEOM ........ceevieeiiieriieiiecie ettt 369
9.3.5 South Atlantic DPS of Atlantic StUIZEON ........cccuvieiiieeriieeiieeiee e 373
0.4 Sa TUILLES oo 376
9.4.1 Northwest Atlantic DPS of Loggerhead Sea Turtles ..........cccoeevvveeeiieecieeniieeeiieeee, 377
9.4.2 North Atlantic DPS of Green Sea Turtles........ooovviiiiiiiiiiiii 382
0.4.3 LeatherDack S€a TUITIES . ..covuunneeee et e e e e e e e e e e e e e e 386
9.4.4 Kemp’s Ridley Sea TUItIES .....cc.coeoiieriiiiieiieiieceeeee et 391
0.5 MaArINe MAIMIMALS ... e e e e e e et e e e e e e e e e e e reaaeeeeeeeenannnas 396
9.5.1 North Atlantic Right Whales ..........cccciiiiiiiiiiiiiice e 397
0. 2.2 FIN WHRALES ..o e e e e e e e e e e e e e e e e e e e eeeaan 403
0.2.3 SELWRALES ..o 409
0.2.4 SPerm WHRALES ......ccoouiiiiiiieciie et e et e et e e et e e s e e eenaeennns 414
0.2.5 BIUE WHRaALES ..o 419
OO0 CONCLUSION ... 424
11.0 INCIDENTAL TAKE STATEMENT ..ottt 424
12.0 CONSERVATION RECOMMENDATIONS .. oo 449
13.0  REINITIATION NOTICE ... 451
14.0 LITERATURE CITED ... 452






1.0 INTRODUCTION

This constitutes NOAA’s National Marine Fisheries Service’s (NMFS) biological opinion
(Opinion) issued to the Bureau of Ocean Energy Management (BOEM), as the lead federal
agency, in accordance with section 7 of the Endangered Species Act of 1973 (ESA), as amended,
on the effects of its approval with conditions of the Construction and Operation Plan (COP)
authorizing the construction, operation, maintenance, and decommissioning of the Revolution
Wind Offshore Wind Project under the Outer Continental Shelf Lands Act (OCSLA). The
applicant, Revolution Wind, is proposing to construct, operate, and eventually decommission a
commercial-scale offshore wind energy facility within Lease Area OCS-A 0486 that would
consist of up to 79 wind turbine generators, two offshore substations, and associated inter-array
cabling as well as export cabling to bring electricity to land.

BOEM is the lead federal agency for purposes of section 7 consultation; the other action
agencies include the Bureau of Safety and Environmental Enforcement (BSEE), the U.S. Army
Corps of Engineers (USACE), the U.S. Coast Guard (USCG), the U.S. Environmental Protection
Agency (EPA), and NMFS Office of Protected Resources 'each of whom is taking action under
their respective statutory and regulatory authorities related to approval of the COP and its
conditions and therefore have corresponding ESA Section 7 consultation responsibilities. This
Opinion considers effects of the proposed federal actions (collectively referred to in this opinion)
as the proposed action) on ESA-listed whales, sea turtles, fish, and designated critical habitat that
occur in the action area (as defined in Section 3.0 of this Opinion). A complete administrative
record of this consultation will be kept on file at our Greater Atlantic Regional Fisheries Office.

1.1 Regulatory Authorities

The Energy Policy Act of 2005 (EPAct), Public Law 109-58, added section 8(p)(1)(c) to the
Outer Continental Shelf Lands Act. This authorized the Secretary of Interior to issue leases,
easements, and rights-of-way (ROW) in the Outer Continental Shelf (OCS) for renewable energy
development, including wind energy. The Secretary delegated this authority to the former
Minerals Management Service, and later to BOEM. Final regulations implementing this
authority (30 CFR part 585) were promulgated on April 22, 2009 and amended in 2023. These
regulations prescribe BOEM’s responsibility for determining whether to approve, approve with
modifications, or disapprove Revolution Wind’s Construction and Operations Plan (COP).
Revolution Wind filed their COP with BOEM on October 30, 2020, with subsequent updates in
April 2021, December 2021, and July 21, 20222, BOEM issued a Notice of Intent to prepare an
Environmental Impact Statement (EIS) under the National Environmental Policy Act (NEPA)
(42 USC § 4321 et seq.) on April 30, 2021, to assess the potential biological and physical

! The NMFS Office of Protected Resources (OPR), located in NMFS’ Silver Spring, MD, Headquarters (HQ)
Office, is proposing to issue an Incidental Take Authorization under the MMPA and is thus an action agency
responsible for consulting under Section 7 of the ESA, whereas NMFS’s Gloucester, MA, Greater Atlantic Regional
Fisheries Office (GAR) is the consulting agency, under ESA regulations at 50 C.F.R. part 402.

2 The July 2022 COP and appendices are available online at: https://www.boem.gov/renewable-energy/state-

activities/revolution-wind-farm-construction-and-operations-plan
Last accessed April 30, 2023.
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environmental impacts of the Proposed Action and Alternatives (86 FR 22972) on the human
environment. A draft EIS (DEIS) was published on August 29, 2022.3

BSEE’s mission is to enforce safety, environmental, and conservation compliance with any
associated legal and regulatory requirements during project construction and future operations.
BSEE will be in charge of the review of Facility Design and Fabrication and Installation Reports,
oversee inspections/enforcement actions as appropriate, oversee closeout verification efforts,
oversee facility removal inspections/monitoring, and oversee bottom clearance confirmation.
BSEE’s approvals and activities are included as elements of the proposed action in this opinion.

USACE issued a Public Notice (NAE-2020-007074) describing its consideration of Revolution
Wind’s request for a permit pursuant to Section 10 of the Rivers and Harbors Act of 1899 (33
U.S.C. 403) and Section 404 of the Clean Water Act (33 U.S.C. 1344) on September 2, 2022. In
the notice, USACE notes that work regulated and proposed for permitting by USACE, through
section 10 of the Rivers and Harbors Act of 1899 and section 404 of the Clean Water Act,
involves the construction, operations and maintenance, and eventual decommissioning of the
Revolution Wind Farm (RWF) and associated Revolution Wind Export Cable (RWEC). The
RWF would include the installation of up to 100 wind turbine generators (WTGs or turbines)
connected by a network of inter-array cables, up to two offshore substations (OSSs) connected
by one offshore substation link cable (OSS-link cable), and one onshore logistics or O&M
facility. The RWEC would include up to two alternating current (AC) electric cables (export
cables) generally co-located within a single corridor; one onshore substation (OnSS); and one
interconnection facility (ICF) that would connect the RWF to the existing onshore regional
electric transmission grid at The Narragansett Electric Company d/b/a National Grid (TNEC)
Davisville Substation in North Kingstown, Rhode Island. As explained further below, the scope
of the project has been reduced since the publication of this notice (i.e., from a maximum of 100
WTGs to a maximum of 79 WTGs). USACE’s permit is included as an element of the proposed
action in this opinion.

The USCG administers the permits for private aids to navigation (PATON) located on structures
positioned in or near navigable waters of the United States. PATONS and federal aids to
navigation (ATONS), including radar transponders, lights, sound signals, buoys, and lighthouses
are located throughout the Project area. It is anticipated that USCG approval of additional
PATONS during construction of the WTGs, OSS, and along the offshore export cable corridor
may be required. These aids serve as a visual reference to support safe maritime navigation. .
Federal regulations governing PATON are found within 33 CFR part 66 and address the basic
requirements and responsibilities. USCG’s proposal to permit installation of additional aids to
navigation are included as elements of the proposed action in this opinion.

The Marine Mammal Protection Act of 1972 (MMPA) as amended, and its implementing
regulations (50 CFR part 216) allow, upon request, the incidental take of small numbers of

3 The DEIS is available online at: https://www.boem.gov/renewable-energy/state-activities/revolution-wind

Last accessed April 30, 2023.

*Public Notice is online at https://www.nae.usace.army.mil/Portals/74/docs/regulatory/PublicNotices/2022/NAE-
2020-00707-20220901-Public-Notice.pdf

Last accessed April 30, 2023.
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marine mammals by U.S. citizens who engage in a specified activity (other than commercial
fishing) within a specified geographic region assuming certain statutory and regulatory findings
are made. To “take” is defined under the MMPA (50 CFR§ 216.3) as,

to harass, hunt, capture, collect, or kill, or attempt to harass, hunt, capture, collect, or kill
any marine mammal. This includes, without limitation, any of the following: The
collection of dead animals, or parts thereof; the restraint or detention of a marine
mammal, no matter how temporary; tagging a marine mammal; the negligent or
intentional operation of an aircraft or vessel, or the doing of any other negligent or
intentional act which results in disturbing or molesting a marine mammal; and feeding or
attempting to feed a marine mammal in the wild.

“Incidental taking” means “an accidental taking. This does not mean that the taking is
unexpected, but rather it includes those takings that are infrequent, unavoidable, or accidental.”
(50 C.F.R. §216.103). NMFS Office of Protected Resources (OPR) has received a request for
Incidental Take Regulations (ITR) and associated Letter of Authorization (LOA) from
Revolution Wind, LLC, a 50/50 joint venture between Orsted North America, Inc. and
Eversource Investment, LLC, for the incidental take of small numbers of marine mammals
during the construction of the Revolution Wind project.®> The requested ITR would govern the
authorization of take, by both Level A and Level B harassment®, of “small numbers” of marine
mammals over a 5-year period incidental to construction-related pile driving activities (impact
and vibratory), detonation of unexploded ordnances or munitions and explosives of concern, and
high-resolution geophysical (HRG) site characterization surveys conducted by Revolution Wind
in Federal and State waters off of Rhode Island. A final ITR would allow for the issuance of a
LOA to Revolution Wind for a 5-year period. NMFS OPR’s issuance of an ITR and LOA is
included as an element of the proposed action in this opinion.

Revolution Wind may choose to obtain a Letter of Acknowledgment from NMFS for certain
fisheries survey activities. A Letter of Acknowledgement acknowledges, but does not authorize,
certain activities as scientific research conducted from a scientific research vessel. (See 50 CFR
§600.745(a)). Scientific research activities are activities that would meet the definition of fishing
under the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens
Act), but for the statutory exemption provided for scientific research. (16 USC § 1802(16)).
Such activities are statutorily exempt from any and all regulations promulgated under the
Magnuson-Stevens Act, provided they continue to meet the definition of scientific research
activities conducted from a scientific research vessel. To meet the definition of a scientific
research vessel, the vessel must be conducting a scientific research activity and be under the
direction of one of the following: Foreign government agency; U.S. Government agency; U.S.
state or territorial agency; University (or other educational institution accredited by a recognized

> Application, Notice of Receipt of Application, Proposed Rule, and Supporting Materials are available online at:
https://www.fisheries.noaa.gov/action/incidental-take-authorization-revolution-wind-llc-construction-revolution-
wind-energy; Last accessed April 30, 2023

® Level A harassment means any act of pursuit, torment, or annoyance that has the potential to injure a marine
mammal or marine mammal stock in the wild. Level B harassment refers to acts that have the potential to disturb
(but not injure) a marine mammal or marine mammal stock in the wild by disrupting behavioral patterns, including,
but not limited to, migration, breathing, nursing, breeding, feeding, or sheltering.
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national or international accreditation body); International treaty organization; or, Scientific
institution. In order to meet this definition, vessel activity must be dedicated to the scientific
research activity, and cannot include commercial fishing. Scientific research activity includes,
but is not limited to, sampling, collecting, observing, or surveying the fish or fishery resources
within the Exclusive Economic Zone. Research topics include taxonomy, biology, physiology,
behavior, disease, aging, growth, mortality, migration, recruitment, distribution, abundance,
ecology, stock structure, bycatch or other collateral effects of fishing, conservation engineering,
and catch estimation of fish species considered to be a component of the fishery resources. The
issuance of a Magnuson-Stevens Act related Letter of Acknowledgment by NMFS is not a
federal action subject to section 7 consultation, and it is not an authorization or permit to carry
out an activity and the issuance of LOA’s, should they be requested, is not considered an element
of the proposed action in this opinion.. However, as BOEM’s action we are consulting on
includes some surveys that may be carried out with a Magnuson-Stevens Act Letter of
Acknowledgement, and these surveys’ effects would not occur but for the Revolution Wind
project, it is appropriate to consider them in this Opinion as consequences of BOEM’s proposed
action and, to the extent the surveys may cause effects to listed species at a level resulting in the
incidental take of ESA-listed species , address such take in this Opinion’s Incidental Take
Statement.

2.0 CONSULTATION HISTORY AND APPROACH TO THE ASSESSMENT

As explained above, BOEM is the lead federal agency for this section 7 consultation. BOEM
submitted a draft Biological Assessment (BA) on April 25, 2022. BOEM submitted a revised
BA and request for consultation on August 26, 2022, as the lead federal agency for the ESA
consultation and on behalf of BSEE, USACE, EPA, and the USCG. We requested additional
information from BOEM in correspondence dated October 1, 2022. On November 1, 2022, we
received a draft Notice of Proposed Incidental Take Regulations for the Taking of Marine
Mammals Incidental to the Revolution Wind Offshore Wind Project, from our Office of Protected
Resources and an accompanying request for ESA section 7 consultation. On November 1, 2022,
we also received a revised BA from BOEM. On November 17, 2022, we submitted a letter to
BOEM responding to the November 1, 2022 BA. As noted in that letter, Orsted had
communicated to us and to BOEM that the results of surveys carried out in summer 2022
indicate that 21 of the 100 identified positions for installing wind turbine generator foundations
are not feasible. Orsted has indicated that installing foundations at those 21 locations would
require foundation types and/or clearance/installation methods that are outside the scope of their
current COP and their Project Design Envelope. Our letter explained the additional information
that was necessary to continue a consultation on 100 turbine foundations. Also in November
2022, Orsted submitted a request to NMFS OPR to modify their MMPA permit application to
reflect a maximum of 79 foundations due to constructability constraints.

On January 31, 2023, we received a revised BA from BOEM that reflected the 79-foundation
scenario. We submitted a memo to BOEM on February 16, 2023, that identified information that
was missing from the BA that was necessary to initiate consultation. BOEM submitted an
Addendum on March 23, 2023 and additional supplementary information on March 31, 2023.
Formal consultation was initiated on March 31, 2023.



To harmonize various regulatory reviews, increase certainty among developers regarding
anticipated regulatory timelines, and allow sufficient time for NMFS’ production of a final
biological opinion, BOEM and NMFS have agreed to a standardized ESA Section 7 consultation
timeline under the offshore wind program that allocates 150 days for consultation and production
of a biological opinion for each proposed offshore wind project, unless extended (with a March
31 initiation date, the 150-day deadline would have been August 28, 2023). In this case, BOEM
requested that we expedite consultation and shorten the consultation timeline from the regulatory
timeline of 135 days (August 13, 2023); the agreed to deadline for the Opinion is July 21, 2023.

Consideration of Activities Addressed in Other ESA Section 7 Consultations

As described in Section 3 below, some Revolution Wind project vessels will utilize the
Paulsboro Marine Terminal in Paulsboro, NJ. NMFS GARFO has completed ESA section 7
consultation with the USACE for the construction and operation of the Paulsboro Marine
Terminal. The Biological Opinion prepared by NMFS for the Paulsboro Marine Terminal (July
19, 2022, “2022 Paulsboro Opinion”) considered effects of all vessels transiting to/from the port
on shortnose sturgeon, Atlantic sturgeon, and critical habitat designated for the New York Bight
distinct population segment (DPS) of Atlantic sturgeon. On June 7, 2023, NMFS notified the
USACE that we have received new information that reveals effects of the action that may affect
listed species in a manner or to an extent not previously considered and that the consultation
must be reinitiated.

The Paulsboro Opinion analyzed an overall amount of vessel transits, of which Revolution Wind
would contribute a small part. The effects analyzed in the completed Paulsboro Opinion will be
considered as part of the Environmental Baseline of this Opinion, given the definition of that
term at 50 CFR §402.02. The effects specific to Revolution Wind’s vessel use of the Paulsboro
Marine Terminal will be discussed in the Effects of the Action section by referencing the analysis
in the port Opinion and determining whether the effects of Revolution Wind’s vessels transiting
to and from the port are consistent with the analysis in the Paulsboro Opinion or anticipated to
cause additional or different effects. In the Integration and Synthesis section, if we determine
any additional or different effects of Revolution Wind’s vessels will be caused by the proposed
action, we will evaluate them in addition to the effects included in the Environmental Baseline,
which already includes the effects of vessel transits analyzed in the Paulsboro Biological
Opinion. By using this methodology, this Opinion ensures that all of the effects of Revolution
Wind’s vessel transits to and from the Paulsboro facility will be considered in the Integration
and Synthesis section and reflected in this Opinion’s final determination under ESA 7(a)(2).
This methodology also ensures this Opinion does not “double-count” effects of Revolution
Wind’s vessel transits to and from the port—once in the Environmental Baseline and then again in
the Effects of the Action section. Any incidental take anticipated by Revolution Wind’s vessel
transits, even if already specified and exempted in the Paulsboro Opinion’s Incidental Take
Statement, will also be specified in this Opinion’s Incidental Take Statement and will be subject
to reasonable and prudent measures and terms and conditions from the Paulsboro Opinion. This
approach is being taken because BOEM was not a party to the Paulsboro Opinion, yet
Revolution Wind’s vessel transits to/from the Paulsboro Marine Terminal would not occur but
for BOEM’s COP approval. Therefore, is it necessary and appropriate to specify this incidental
take, as well as non-discretionary measures to minimize, monitor, and report such take, in this
Opinion’s Incidental Take Statement that will apply to BOEM and Revolution Wind.



Consideration of the 2019 ESA Regulations

On July 5, 2022, the U.S. District Court for the Northern District of California issued an order
vacating the 2019 regulations that were revised or added to 50 CFR part 402 in 2019 (2019
Regulations,” see 84 FR 44976, August 27, 2019) without making a finding on the merits. On
September 21, 2022, the U.S. Court of Appeals for the Ninth Circuit granted a temporary stay of
the district court’s July 5 order. On November 14, 2022, the Northern District of California
issued an order granting the government’s request for voluntary remand without vacating the
2019 regulations. The District Court issued a slightly amended order two days later on
November 16, 2022. As a result, the 2019 regulations remain in effect, and we are applying the
2019 regulations here. For purposes of this consultation and in an abundance of caution, we
considered whether the substantive analysis and conclusions articulated in this biological opinion
and its incidental take statement would be any different under the pre-2019 regulations. We have
determined that our analysis and conclusions would not be any different.

3.0 DESCRIPTION OF THE PROPOSED ACTIONS ON WHICH CONSULTATION
WAS REQUESTED

In this section and throughout the Opinion we use a number of different terms to describe
different geographic areas of interest. For clarity, we define those terms here. The Wind
Development Area (WDA) is the area consisting of the location of the wind turbine generators,
offshore substations, inter-array cables (IAC), and the cable corridors between the offshore
substations (OSS) and the landfall sites in Rhode Island. The Wind Farm Area (WFA) is that
portion of Revolution Wind’s lease (OCS-A 0486) where the wind turbine generators and OSSs
will be installed and operated (i.e., the offshore portion of the WDA minus the cable routes to
shore); in this case, the WFA and the lease area are co-extensive and we may use these terms
interchangeably in this Opinion. The project area is the area consisting of the location of the
wind turbine generators, offshore substations, inter-array cables, and the cable corridors to shore,
as well as all vessel transit routes to ports in Massachusetts, Rhode Island, Connecticut, New
York, New Jersey, Maryland, and Virginia (i.e., the WDA plus these transit routes). The action
area is defined in Section 3.8 below and includes the project area, WDA, and WFA as well as the
portion of the U.S. EEZ used by project vessels transiting from ports in the Gulf of Mexico,
Asia, and Europe.

3.1 Overview of Proposed Federal Actions

BOEM is the lead federal agency for the project for purposes of this ESA consultation and
coordination under NEPA and other statutes. The Proposed Project consists of the Revolution
Wind Farm (RWF) and the Revolution Wind Export Cable (RWEC). As described in Section 2
of this Opinion, BOEM requested consultation on its proposal to approve’ a COP to authorize
the construction, operation and maintenance, and eventual decommissioning of the Revolution
Wind Offshore Wind Farm and Revolution Wind Export Cable Project BSEE will work with
BOEM to enforce safety, environmental, and conservation compliance with any associated legal
and regulatory requirements during project construction and operations; oversee

"BOEM’s regulations state at 30 CFR § 585.628(f): “Upon completion of our technical and environmental reviews
and other reviews required by Federal law (e.g., CZMA), BOEM may approve, disapprove, or approve with
modifications your COP.”
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inspections/enforcement actions, as appropriate; oversee closeout verification efforts; oversee
facility removal and inspections/monitoring; and oversee bottom clearance confirmation.

BOEM’s August 29, 2022, request for consultation also included: EPA’s proposal to issue an
Outer Continental Shelf Air Permit; the USACE’s proposal to issue a permit for in-water work,
structures, and fill under Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of
the Clean Water Act; and the USCG proposal to issue a Private Aids to Navigation (PATON)
Authorization. BOEM addressed NMFS OPR’s proposal to issue a Marine Mammal Protection
Act (MMPA) Incidental Take Authorization (ITA) in their request for consultation and NMFS
OPR submitted a separate request for consultation on November 1, 2022. BOEM indicated it
will require, through COP approval, all Project construction vessels to adhere to existing state
and federal regulations related to ballast and bilge water discharge, including USCG ballast
discharge regulations (33 CFR §151.2025) and EPA National Pollutant Discharge Elimination
System (NPDES) Vessel General Permit standards.

The information presented here reflects the proposed action described by BOEM in their January
31, 2023, Biological Assessment, the Addendums received on March 23, 2023, and March 31,
2023, and the proposed Marine Mammal Protection Act Incidental Take Authorization (88
Federal Register 3375; December 23, 2022). Here, for simplicity, we may refer to BOEM’s
proposed action when that proposed action may also include other federal actions (e.g.,
construction of the wind turbines requires authorizations from BOEM, USACE, EPA, USCQG,
and NMFS OPR).

The project design envelope described in the COP includes up to 100 WTGs and 2 OSSs;
however, as describe in the Consultation History section above, the scope of the project was
reduced prior to the initiation of ESA consultation. The proposed action described in the BA and
analyzed in this Opinion consists of up to 79 WTGs with a nameplate capacity of 8 MW to 12
MW per turbine, two OSSs, and a submarine transmission cable network connecting the WTGs
to the OSSs, all of which will be located in BOEM Renewable Energy Lease Area OCS-A 0486,
located within the RI/MA Wind Energy Area (WEA). As described in more detail below, the 79
WTGs will be installed on39-foot (12-m) diameter monopiles and the two OSSs will be installed
on 49-foot (15-m) diameter monopiles.

The Lease Area is located in federal waters of the OCS, with the closest edge of the Lease Area
approximately 15 miles (24.1 kilometers [km]) southeast of mainland Rhode Island. The
proposed location of the RWF and the RWEC installation corridor are shown in Figure 3.1.

The RWEC consists of two HVAC electric cables that will connect to the electric grid in North
Kingstown, Rhode Island. The RWEC includes both offshore and onshore segments. The
Onshore Substation (OnSS), Interconnection Facility (ICF), and associated interconnection
circuits will be located adjacent and connecting to the existing Davisville Substation in North
Kingstown, Rhode Island. Offshore, the RWEC is located in federal waters (RWEC — OCS) and
Rhode Island State territorial waters (RWEC — RI); it will be buried to a target depth of 4 to 6
feet below the seafloor. The two RWEC circuits will total approximately 84 miles in length (23 and
19 miles for each RWEC-OCS and RWEC-RI segment per circuit, respectively).
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The project also includes a number of survey components including high-resolution geophysical
surveys (HRG), and a Fisheries Research and Monitoring Plan that includes biological
monitoring surveys, acoustic telemetry, and benthic monitoring. These survey activities will
occur during the pre-construction, construction, and operation and maintenance phases of the
project.

Figure 3.1 RWF and RWEC Location.
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3.2 Construction

Prior to installation of WTG and OSS foundations, site preparation activities will take place.
These include clearance of unexploded ordnance/munitions and explosives of concern
(UXO/MEC or generally, UXO) and seafloor preparation. The total number of construction and
installation days for each project component would depend on several factors, including
environmental conditions, planning, construction, and installation logistics. The general
construction schedule, assuming a late 2023 start, is described in the figure and table below.
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Figure 3.2. Revolution Wind’s General Proposed Construction Schedule.
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Table 3.1. Anticipated Installation Schedule for Revolution Wind Farm and Revolution
Wind Export Cable.

Proposed . . .

. Construction and . . . Anticipated
AEem Installation Milestone Ay DT o Timeframe
Element
RWF Monopile foundation 5 months 2024

installation
RWF Inter-array and OSS-link 8 months 2024
cable installation
RWF WTG installation 8 months 2024
RWF OSS installation 6 months 2024
RWF and HRG Surveys 12 months 2023-2024
RWEC
RWEC Onshore interconnection 18 months 2023-2024
facility
RWEC Sea-to-shore transition 4 months 2023-2024
RWEC Offshore cable installation 5 months 2024
RWEC Onshore cable installation 12 months 2023-2024

Source: BOEM’s BA and BOEM staff updates



3.2.1 UXO/MEC Clearance/Detonation and Sea Floor Preparations

BOEM and Revolution Wind have determined that UXO/MEC may be present in the lease area
and RWEC corridor. Revolution Wind will adhere to the as low as reasonably practicable
(ALARP) standard process with avoidance of UXOs as the preferred mitigation methodology.
As described in the BA, the exact number, size, and location of UXOs present in the Lease Area
and RWEC corridor are not currently known. Where avoidance is not possible, in-situ disposal
will be done with low-order (deflagration), high-order (detonation) methods, cutting the
MEC/UXO to extract the explosive components, or through relocation (“lift and shift”). The
“lift and shift” operations would relocate MEC/UXO to an adjacent location or previously
designated disposal areas for either wet storage or disposal through low- or high-order methods.

As described in the BA, Revolution Wind has estimated that up to 13 1,000-pound (454 kg)
devices may be encountered during project construction that require detonation in place. BOEM
considers that due to the substantial pre-construction surveys that have been and will continue to
be undertaken to locate and remedy confirmed MEC/UXO, the likelihood of an unanticipated
MEC/UXO encounter is very low. In-situ detonation activities would take place between May 1
and November 30 and would be limited to one detonation per day. Implementation of sound
attenuation technologies capable of achieving a 10-dB reduction in source sound intensity would
be required by BOEM for all detonations.

Prior to placement of the monopile foundations and scour protection, sea floor preparation would
be conducted to identify and remove anthropogenic debris and clear large boulders using a
boulder grab or boulder plow to ensure the foundation site is suitable for installation. Sea floor
preparation anticipated around each WTG and OSS foundation is expected to affect
approximately 31.1 acres around each monopile, for an amount of seafloor disturbance up to
2,519.1 acres. Boulder grabs and boulder plows may be used to relocate/remove surface or
partially embedded boulders and debris. For the boulder grab, a grab is lowered to the sea floor,
over the targeted boulder and once “grabbed,” the boulder is relocated a short distance away.
For the boulder plow, boulder clearance is completed by a high-bollard pull vessel, with a towed
plow generally forming an extended V-shaped configuration, splaying from the rear of the main
chassis. The V-shaped configuration displaces any boulders to the extremities of the plow, thus
establishing a clear corridor; multiple passes may be necessary.

3.2.2 Foundation Installation — WTGs and OSSs

Foundations would be installed following completion of the seafloor preparation. Foundations
would be driven to target embedment depths using impact pile driving. For 39-foot (12-m)
diameter WTG monopiles, the maximum impact hammer energies would be 4,000 kJ and target
embedment depths would be 40 m. A single foundation installation sequence would require up
to approximately nine hours (one-hour pre-start clearance, up to four hours of pile driving, and
four hours to move to the next location). For the purposes of acoustic modeling, it was assumed
that installation of a single WTG monopile would require 10,740 hammer strikes over 220
minutes (3.7 hours). Up to three monopile foundations would be installed in a 24-hour period,
with up to 21 monopiles installed every 7 days using one installation vessel. Installation of the
WTG monopiles is expected to be completed in a single 5-month campaign between May 1 and
December 31. No pile driving for foundation installation will occur between January 1 and April
30. The OSS foundation installation is expected to occur within a 1- to-2-week period also
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between May 1 and December 31. Installation of each of the two OSS monopile foundations is
expected to require approximately 11,564 hammer strikes over 380 minutes (6.3 hours). The
maximum impact hammer energies for the 15-m diameter OSS foundations would be 4,000 kJ
and target embedment depths would be 50 m. No concurrent impact pile driving (i.e., installing
multiple piles at the same time) is planned for this project and therefore no concurrent pile
driving is considered in this Opinion. The typical monopile foundation and WTG installation
sequence is summarized in Table 3.2.

During the installation of monopile foundations, Revolution Wind is proposing a 24-hour work
window. Pile installation will occur during daylight hours and could, if Revolution Wind meets
NMEFS OPR’s and BOEM’s proposed requirements, occur during nighttime hours to: (1) allow
for flexibility to initiate piles day or night from the start of construction to optimize use of
specialty vessels and reduce overall time for construction offshore; (2) when a pile installation is
started during daylight and, due to unforeseen circumstances, would need to be finished after
dark; and, (3) for new piles, after dark initiation of pile driving is necessary to meet schedule
requirements due to unforeseen delays. After dark initiation of pile driving would only be
allowed if Revolution Wind submits a low visibility pile driving monitoring plan that BOEM,
NMEFS OPR, and NMFS GARFO approve. Such approval would only be provided if the plan
supports a conclusion that the proposed monitoring would allow for consistent and effective
monitoring of the identified clearance and shutdown zones for marine mammals and sea turtles
(see Table 3.12, below).

Table 3.2. Summary of Monopile Foundation and WTG Installation.

Activity/Action Installation Details

Foundation Delivery = Monopiles may be transported directly to the Lease Area for
installation or to the construction staging port. Monopiles [and
Transition Pieces (TPs) if used] are transported to site by an
installation vessel or a feeder barge.

Foundation Setup At the foundation location, the main installation vessel upends the
monopile in a vertical position in the pile gripper mounted on the side
of the vessel. The hydraulic hammer is lifted on top of the pile to
commence pile driving.

Pile Driving Piles are driven until the target embedment depth is met, then the pile
hammer is removed and the monopile is released from the pile
gripper.

TP Installation (if Once the monopile is installed to the target depth, the TP or separate

used) or Secondary secondary structures would be lifted over the pile by the installation

Structures Installation vessel. If used, the TP would be bolted to the monopile.

Foundation Once installation of the monopile and TP is complete, the vessel

Completion moves to the next installation location.

Tower and Nacelle The jack-up construction vessel is loaded with WTG towers, nacelles,

Installation and blades on a customized gantry. The jack-up construction vessel

moves into position next to the foundation and lifts the tower into
place on the foundation using an onboard crane. Once the tower is
secured to the foundation, the WTG nacelle is lifted into place and
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Activity/Action Installation Details

bolted to the top of the tower. This activity requires precision crane
work and can only be conducted under no or low wind conditions.
The schedule is therefore weather dependent.

WTG blade Each WTG blade is lifted from the jack-up vessel gantry into position

installation with its mounting point on the nacelle. The blade is centered and
aligned with mounting points on the nacelle and secured by bolting it
to the nacelle housing. This activity requires precision crane work and
can only be conducted under no or low wind conditions. The schedule
is therefore weather dependent.

Source: Revolution Wind COP March 2023

Scour protection would be installed around each foundation to prevent sea floor erosion and
scour from natural hydrodynamic processes. Scour protection may be installed before or after
the foundations are installed and would consist of placement of a filter layer, rock placement
(most common), mattress protection, sandbags, and/or rock bags. Rock placement typically
includes a rock armor layer placed over a filter layer with the filter layer installed before or after
the foundation. Scour protection would cover approximately 0.7 acre centered on each WTG
and OSS monopile (total 56.7 acres), ranging from 2.3 to 4.6 feet (0.7 to 1.4 m) in height above
the sea floor. The quantity of scour protection required would vary based on site conditions and
would be determined based on detailed design of the foundation, consideration of geotechnical
data, metocean data, water depth, maintenance strategy, agency coordination, stakeholder
concerns, and cost.

Up to two OSSs would be installed, each with a maximum nominal capacity of 440 MW. Each
OSS would have a platform containing the electrical components necessary to collect the power
generated by the WTGs (via the IAC), transform it to a higher voltage for transmission, and
transport to the Project’s onshore electricity infrastructure (via the export cables). Though the
OSSs would be unmanned, they may include installed facilities to accommodate maintenance
crews such as break rooms, bathrooms, locker facilities, and general storage rooms for
equipment. There would not be any running water facilities on the platform and wastewater
would be collected in holding tanks and removed from the OSS by transfer to a crew transfer
vessel or services O&M vessel. Solid waste would also be removed by such vessels and brought
to shore for proper disposal.

Each OSS would require various oils, fuels, and lubricants to support O&M. Sulfur hexafluoride
(SFs) would be used for insulation purposes. Table 3.3 provides a summary of the maximum
quantities of these materials anticipated at each OSS. As described in the BA and COP, the spill
containment strategy for each OSS consists of preventive, detective, and containment measures. The
OSSs will be designed with a minimum of 110 percent of secondary containment of all identified oils,
grease, and lubricants. Additionally, OSS devices containing SFs will be equipped with integral low-
pressure detectors to detect SFs gas leakages should they occur.
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Table 3.3. Summary of the Maximum Potential Quantities of Oils, Fuels, Lubricants, and

SF6 per OSS.
OSS Equipment Material Maximum Quantity per
OSS

Transformers and Reactors Transformer Oil 79,252 gallons (300,000
liters)

Generators Diesel Fuel 52,834 gallons (20,000
liters)

Medium and High-Voltage Gas-insulated SFe* 3,783 pounds (1,716 kg)

Switchgears

Crane Hydraulic Oil 317 gallons (1,200 liters)

* SF6 (sulfur hexafluoride) gas would be used for electrical insulation in some switchgear components
Source: Revolution Wind COP (March 2023)

The anticipated construction and installation sequence for the OSS is summarized in Table 3.4.
It is anticipated that OSS installation and commissioning may require up to 6 months, not

including cable pull-in.

Table 3.4. Summary of OSS Construction and Installation Sequence.

Activity/Action

Construction and Installation Summary

Foundation Delivery Each OSS would be supported by 15-m monopile foundations.

and Installation

Delivery and installation would be similar to the monopile foundation
described in Table 3.2, above.

Topside Installation

The topside platform, including the transformer module and
switchgear, would be assembled as a single unit prior to being
transported to the Lease Area via a heavy transport vessel or barge.
This expedites the lift of the module onto the foundation. The lift
would commence using a suitable installation vessel and the topside
platform would be lowered onto the preinstalled foundation. The
topside is then secured into position by use of grouted, bolted, or
welded connection. This step would occur following installation of the
OSS foundation.

Commissioning

Once the OSS topside is secured to the foundation, the RWEC, OSS-
link cable, and IAC would be connected. Communication systems
would be set-up with the shore, as well as lighting, firefighting system,
etc. Once all systems are enabled, the electrical systems would be
commissioned using back-feed (i.e., electricity is fed to the OSS from
the onshore grid via the export cables). When completed, the OSS is
operational.

3.2.3 Cable Installation

The proposed project includes three cable networks: the IAC, which would carry electrical
current, produced by the WTGs to the OSSs; an OSS-link cable, that would transfer electrical
current between the two OSSs; and the RWEC that would carry electrical current from each OSS
to the Onshore Substation. Installation of the three cable networks will require hydraulic plow
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(i.e., jet-plow and mechanical plow) or similar technology for displacing sediments to allow for
cable burial.

Sea floor preparation associated with cable installation would occur within a 131-foot (40-m)-
wide corridor along submarine cable routes and within a 656-foot (200-m)-radius around WTG
and OSS foundation locations. A pre-lay grapnel run (PLGR) will also be completed to clear
cable routes of possible obstructions (e.g., derelict fishing nets, lobster pots, cables, rope, or
other debris) prior to installation. Once complete, the sea floor would be prepared for cable
installation by removing boulders. Boulder removal would be completed with a boulder grab or
boulder plow as described above.

The IAC would include multiple segments that extend up to 155 miles, connecting WTGs to one
of the two OSSs. The IAC segments would be installed within a 131-foot (40-m) wide corridor
between the WTGs. Burial of the IAC would typically target a depth of 4 to 6 feet (1.2 mto 1.8
m) below sea floor with depth based on an assessment of sea floor conditions, mobility, and risk
of interaction with external hazards such as fishing gear and vessel anchors, as well as the Cable
Burial Risk Assessment (COP Appendix F). The IAC, as well as the OSS-link cable and RWEC,
would consist of three bundled copper or aluminum conductor cores surrounded by layers of
cross-linked polyethylene insulation and various protective armoring and sheathing to protect the
cable from external damage and keep it watertight. A fiber optic cable would also be included in
the interstitial space between the three conductors and would be used to transmit data from each
of the WTGs to the Supervisory Control and Data Acquisition system for continuous monitoring
of the IAC. Installation of the IAC would generally follow similar sequence as described for the
RWEC, below, with the following two exceptions:

= After pre-lay cable surveys and sea floor preparation activities are completed, a cable-
laying vessel would be pre-loaded with 66-kilovolt (kV) transmission cable for the IAC.
Prior to the first end-pull, the cable would be fitted with a Cable Protection System (CPS)
and the cable would be pulled into the WTG or OSS. The vessel would then move
towards the second WTG (or OSS). Cable laying and burial would either occur
simultaneously using a jet plow or similar lay and bury tool, or the cable would be laid on
the sea floor and then trenched post-lay. Alternatively, a trench may be pre-cut prior to
cable installation. The pull and lay operation, inclusive of fitting the cable with a CPS, is
then repeated for the remaining IAC lengths, connecting the WTGs and OSSs together.

= The IAC would typically not require in-field joints; thus, “Joint Construction,” as
described for the RWEC, would generally not be required. However, joints may be used
if a cable segment is damaged during installation and requires repair.

The two OSSs would be connected by a 9-mile (15-km)-long 275kV HVAC OSS-link cable. The
OSS-link cable allows electricity transmission to be balanced between RWEC circuits. OSS-link
cable installation methods would be similar to those described below for the RWEC.

The RWEC would transfer electricity from the OSSs to the Onshore Transmission Cable at the
Transition Joint Bays (TJBs). The TJBs would be the transition from the RWEC to the Onshore
Transmission Cable. Two TJBs would be required. The RWEC corridor would be located in both
federal and Rhode Island State waters (see Figure 3.1).
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The sequence of events required for RWEC construction and installation would include pre-lay
cable surveys, sea floor preparation, cable installation, joint construction, cable installation
surveys, cable protection, and connection to the OSSs. Construction of the RWEC would require
approximately 5 months. Table 3.5 below summarizes the RWEC construction phases.

Table 3.5. Summary of RWEC Construction and Installation Sequence.

Activity

Construction and Installation Summary

Pre-Lay Cable Surveys

Prior to installation, geophysical surveys would be performed to
check for debris and obstructions that may affect cable
installation

Seabed Preparation

Seabed preparation would include boulder clearance and
removal of debris and any subsea utilities (e.g. Out of Service
Cables). Boulder clearance trials may be performed prior to
wide-scale seabed preparation activities to evaluate efficacy of
boulder clearing techniques. Proposed boulder clearance
methods comprise an ROV guided boulder grab, WROV boulder
skid, and a boulder plow. Boulder plow use would be limited to
two 6.2 mile (10 km) RWEC segments.

Pre-Lay Grapnel Run
(PLGR)

PLGR runs would be undertaken to remove any seabed debris
along the export cable route. A specialized vessel would tow a
grapnel rig along the centerline of each cable to recover any
debris to the deck for disposal at a permitted onshore location.

Cable Installation

The offshore cable-laying vessel would move along the pre-
determined route within the established corridor towards the
OSSs. Cable laying and burial may occur simultaneously using
a lay and bury tool, or the cable may be laid on the seabed and
then trenched post-lay. Alternatively, a trench may be pre-cut
prior to cable installation. Cable lay and burial trials within the
131-ft (40-m) wide disturbance corridor may be performed prior
to main cable installation activities to test equipment. A jet plow
or mechanical plow may be used for cable installation.

Joint Construction

Installation of the RWEC would require offshore subsea joints
due to the length of the RWEC (up to two per cable). The joints
would be located within the 131-ft (40-m) wide disturbance
corridor. The subsea joint would be protected by marinized
housing approximately four times the cross-sectional diameter of
the cable. The joint housing would be protected using similar
methods to those described below for Cable Protection. In case
of repair due to damage, additional joints may be required during
construction and installation.

Cable Installation Surveys

Cable installation surveys would be required, including pre- and
post-installation surveys, to determine the actual cable burial
depth. Depending on the instruments selected, type of survey,
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Activity Construction and Installation Summary

length of cable, etc. the survey would be completed by
equipment mounted to a vessel and/or remote operated vehicle.

Cable Protection Cable protection in the form of rock berms, rock bags, and/or
mattresses would be installed as determined necessary by the
Cable Burial Risk Assessment, and where the cable crosses
existing submarine assets. Cable protection would be installed
from an anchored or dynamic positioning support vessel that
would place the protection material over the designated area(s).

Connection to OSS and Export cable ends would be pulled into each WTG and OSS

WTGs foundation via a J-tube connected to the monopile foundation
and secured. Cable protection systems would be installed on top
of foundation scour protection. A portion of the cable protection
system would extend beyond the scour protection footprint,
resulting in 0.04 acre of additional seabed impacts at each
foundation.

Source: BOEM’s BA and BOEM staff updates

The RWEC would consist of two 275-kV HVAC submarine cables, each originating at a
respective OSS. Both are routed along parallel tracks within a single approximately 1,312-foot
(400-m) wide right-of-way corridor extending from the northwest side of the RWF northward to
landfall in North Kingstown, Rhode Island. Within this right-of-way corridor, the seafloor will be
disturbed within an approximately 131-foot (40-m)-wide corridor, inclusive of any boulder
clearance. Prior to any sea floor preparation or disturbance required for cable installation,
MEC/UXO will be addressed, as described above.

Because of its length, the RWEC will require installation of two offshore submarine joints. Joint
construction may include an inline or omega joint depending on the joint location and sea floor
conditions. Omega joints would result in an expanded 673-foot (205-m)-wide disturbance corridor
at the joint locations. Up to four omega joints (two per RWEC cable) are anticipated.

Burial of the RWEC would be approximately 4-6 feet deep (1-2 m) below sea floor. Burial
depth may be deeper in some areas based on an assessment of sea floor conditions, sea floor
mobility, risk of interaction with external hazards such as fishing gear and vessel anchors, and a
Cable Burial Risk Assessment. Where burial cannot occur, or depth not achieved, or where
cable crosses other cables/pipelines, additional cable protection methods may be used (e.g., rock
berms/bags, concrete mattresses). Revolution Wind anticipates up to 10 percent of the route
(10% 1in federal waters and up to 5% in state waters are anticipated to require secondary cable
protection) for each cable comprising the RWEC will require additional protection measures.
One or more of the following cable protection solutions may be used for secondary cable
protection:

= Rock Berm — involves dumping or placing rock overtop and/or surrounding the cable.

= Concrete Mattresses — composed of cast concrete blocks interlinked to form a flexible,
articulated mat, which can be placed on the sea floor over a cable.
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= Fronded Mattresses — concrete mattress with “fronds” that are designed to slow down
current and naturally allow sediment to deposit and blanket the mattress.

= Rock Bags — rock-filled mesh bags placed over the cable.

3.2.3.1 Sea-to-Shore Connection

The RWEC would transition from offshore to onshore using Horizontal Directional Drilling
(HDD). HDD would involve drilling underneath the sea floor using a drilling rig positioned
onshore in the landfall envelope; the maximum design envelope for the HDD methodology
includes excavation of two exit pits (one per cable), each measuring 182 feet x 113 feet x 14 feet
(55mx34mx4m).

Multiple methods are being proposed for sea-to-shore construction, one of which will be selected
for implementation; these are described below and include a casing pipe, cofferdam, and a no
containment method.

Casing Pipe Installation and Removal

Casing pipes would be installed using a combination of vibratory and impact pile driving. The
HDD would drill into the end of the casing pipe, completely enclosing the exit point within the
pipe. This method would require no cofferdam containment or dredging. Casing pipe
installation would occur from the construction barge using a pneumatic pipe ramming tool
(Gundoram Taurus or similar) with a hammer energy of up to 18 kJ. The casing pipes would
each require up to 3 hours per day of pneumatic impact hammering to install, over a period of
two days for each pipe (6 hours total over 4 days for both), depending on the number of pauses
required to weld additional sections onto the casing pipe. Removal of the casing pipe would also
involve the use of a pneumatic pipe-ramming tool, but the pipe would be pulled out of the seabed
while hammering was occurring instead of being pushed into it. A total of 4 days of pneumatic
hammering (6 hours total) would be required for removal of both pipes.

Up to six goal posts would be installed to support each casing pipe (12 goal posts total); these
would be located between a barge and the penetration point on the seabed. Each goal post would
be composed of two vertical sheet piles installed using a vibratory hammer. A horizontal
crossbeam connecting the two sheet piles would then be installed to provide support to the casing
pipe. Up to 10 additional sheet piles may be installed per casing pipe to help anchor the barge
and support the construction activities. This results in up to 22 sheet piles per casing pipe, for 44
total sheet piles to support both casing pipes. Sheet piles used for the goal posts and supports
would be up to 30 m (100 ft.) long, 0.6 m (2 ft.) wide, and 1 inch thick. For each casing pipe,
installation of six goal posts would require up to three days total of vibratory pile driving, or up
to 6 days total for both casing pipes. Removal of the goal posts would also involve the use of a
vibratory hammer and is expected to require approximately the same amount of time as
installation (6 days total for both casing pipes). Thus, use of a vibratory pile driver to install and
remove the 12 goal posts may occur on up to 12 days at the landfall location. Casing pipe and
sheet pile installations would not occur simultaneously, and would be limited to daylight hours.

Cofferdam Installation and Removal
As an alternative to the casing pipe/goal post scenario, two sheet pile or gravity cell cofferdams
would be erected around each exit pit to allow construction and installation to occur in the dry.
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Each cofferdam would be approximately 164 feet x 33 feet x 10 feet to align with HDD exit
dimensions. If a gravity cell cofferdam were installed, the structure would be fabricated onshore,
transported to the site on a barge, and then lifted off the barge and placed on the seafloor using a
crane. This process would not involve pile driving.

If cofferdams are installed using sheet piles, a vibratory hammer such as an APE model 200T (or
similar) would be used to drive sheet piles of up to 30 m (100 ft.) long, 0.6 m (2 ft.) wide, and 1
inch thick. The sidewalls and endwall would be driven to a depth of up to 30 ft. (9.1 m); sections
of the shore-side endwall would be driven to a depth of up to 6 ft. (1.8 m) to facilitate the
borehole entering underneath the endwall. Installation of each sheet pile cofferdam may take up
to 14 days, as would removal, for a total of 28 days per cofferdam or 56 days of vibratory
hammer use (installation and removal) for both cofferdams.

After the sheet piles are installed, each exit pit would be excavated to approximately 10 ft. (3 m)
by mechanical dredge to expose the HDD exit point allowing for landfall connection. All dredge
spoils would be contained on a barge and used to backfill the excavated areas inside each
cofferdam. Once HDD operations are complete and the cables installed, the cofferdams would
be removed, using vibratory hammering, over the course of up to 14 days per cofferdam.
Separate cofferdams would be installed and removed for each of the two export cable bundles,
amounting to up to 56 days of vibratory hammering at the landfall location.

No Containment Method

A no containment method is also being proposed, which would have the HDD conduit terminate
in a dredged HDD exit pit lined with rock bags to maintain the sidewall slope. The exit pit
dimensions for the no containment method would be similar to those proposed for the cofferdam
method.

3.2.4 Vessels and Aircraft

Various types of vessels will be used during construction and installation, O&M, and
decommissioning. The construction and decommissioning phases would involve the most
intensive activity over a short-term period, whereas O&M-related vessel traffic would occur
intermittently over the life of the project.

3.2.4.1 Construction Phase

Revolution Wind has identified various vessels and helicopters that would be used to construct
the Project. Each vessel would have operational Automatic Identification Systems (AIS), which
would be used to monitor the number of vessels and traffic patterns for analysis and compliance
with vessel speed requirements. Construction and installation will involve approximately 60
vessels of various classes ranging from small inflatables to construction and installation vessels
and barges up to 300 feet in length and helicopters. Construction and installation vessels will
operate over a period of approximately 2 years. In the BA and supplemental information,
BOEM identifies the potential for up to 26 transits of a heavy transport vessel carrying project
components from ports in Canada, Europe, or Asia, directly to the WDA or to New London, CT
or Quonset, RI. These trips will occur at some time during the 2-year construction phase. The
ports that these vessels will originate from in Canada, Europe, and Asia and the vessel routes
from those port facilities to the project site are unknown and will be variable and depend, on a
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trip-by-trip basis, on weather and sea-state conditions, other vessel traffic, and any maritime
hazards. Table 3.6 summarizes the various vessels associated with project-related offshore
construction and installation.
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Table 3.6. Vessel classes proposed for project construction, number of vessels, anticipated number of vessel trips by port,
indicative specifications, and anticipated transit and operational speeds by vessel class.
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Port abbreviations used in Table 3.6 are as follows:
New York = Port of Montauk (MON), Port Jefferson (JFF), Port of Brooklyn (BRK)

Rhode Island: Port of Providence (PRV), Port of Davisville, and Quonset Point (DVS, QST)

Connecticut: Port of New London (NLD)

Virginia: Port of Norfolk (NFK)

Massachusetts: New Bedford Marine Commerce Terminal (NBD), Cashman Shipyard (Quincy, MA; QNC)
Maryland: Sparrow’s Point (SPP)

New Jersey: Paulsboro Marine Terminal (PLB).

© 0O 0O 0O O O ©O
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3.3 Operations and Maintenance (O&M)

Maintenance activities would be planned for periods of low wind and good weather (typically
during spring and summer seasons), mostly during daylight hours. The WTGs would remain
operational when not shut down for maintenance or when wind speeds are above or below
operational cutoff thresholds.

3.3.1 O&M Activities
A summary of the WTG maintenance activities and the maximum frequency at which they are
anticipated to occur is provided in Table 3.7, below.

Table 3.7. Summary of WTG Maintenance Activities.

Maintenance/Survey Activity Indicative Frequency
Routine Service & Safety Surveys/Checks Annual
Oil and HV Maintenance Annual
Visual Blade Inspections (Internal and External) Annual
Fault Rectification As needed
Major Replacements As needed
End of Warranty Inspections At end of warranty period

Source: Revolution Wind COP March 2023

A summary of the WTG and OSS foundation maintenance activities and the anticipated
frequency at which they are expected to occur is provided in Table 3.8.

Table 3.8. Foundation Maintenance Activities.

Maintenance/Survey Activity Indicative Frequency
Above Water Inspection & Maintenance Annual
Sea Floor Survey At 1 year after commissioning, 2-3 years after

commissioning and 5-8 years after
commissioning. Frequency thereafter would
depend on the findings of the initial surveys.

Subsea Inspection (to detect, measure 3-5 years or defined based on risk
record deterioration that could affect
structural integrity)

Major Maintenance Every 8 years
Corrective Maintenance As needed
End of Warranty Inspections At end of warranty period

Source: Revolution Wind COP March 2023 (

Each WTG would require various oils, fuels, and lubricants to support O&M. Sulfur
hexafluoride (SFs) would also be used for insulation purposes. Table 3.9 provides a summary of
the maximum quantities of these materials potentially required for each WTG. The spill
containment strategy for each WTG comprises similar preventive, detective, and containment
measures to those described for the OSSs. These measures include 100 percent leakage-free
joints to prevent leaks at the connectors; high pressure and oil level sensors that can detect both



water and oil leakage; and integrated retention reservoirs capable of containing 110 percent of
the volume of potential leakages at each WTG. Additionally, WTG switchgear containing SFe
will be equipped with integral low-pressure detectors to detect SF¢ gas leakages should they
occur.

Table 3.9. Summary of the Maximum Potential Quantities of Oils, Fuels, Lubricants per
WTG.

WTG System/Component Material Maximum Quantity per
WTG
WTG Bearings, Yaw, and Pitch Grease 119 gallons (470 liters)
Pinyons
Hydraulic Pumping Unit, Hydraulic =~ Hydraulic Oil 142 gallons (540 liters)
Pitch Actuators, Hydraulic Pitch
Accumulators
Drive Train Gearbox (if applicable),  Gear Oil 63 gallons (2(240 liters)
Yaw/Pitch Drives Gearbox
Blades and Generator Accumulators ~ Nitrogen 9,510 gallons (36,000 liters)
High-Voltage Transformer Transformer 1,611 gallons (6,100 liters)
Silicon/Ester Oil

Emergency Generator Diesel Fuel 793 gallons (3,000 liters)*

Tower Damper and Cooling System  Glycol/Oil/Coolants 476 gallons (1,800 liters)

Source: Revolution Wind COP March 2023 (vhb 2023)
* Emergency generator is not housed on the WTG but would be brought to the WTG during commissioning or in an
emergency power outage in which battery backup, power from other WTGs, or shore power was not available.

Table 3.10 describes routine OSS and cable maintenance activities. Revolution Wind will
employ a proprietary state-of-the-art asset management system to inspect offshore transmission
assets including the OSS (electrical components), RWEC, IAC, and OSS-Link Cable. This
system provides a data-driven assessment of the asset condition and allows for prediction and
assessment of whether inspections and/or maintenance activities should be accelerated or
postponed. Revolution Wind indicates that the RWEC, IAC, and OSS-Link Cable typically have
no maintenance requirements unless a fault or failure occurs. As described in section 3.5 below,
Revolution Wind will carry out periodic bathymetry surveys along the cable routes. Should the
periodic bathymetry surveys indicate that the cables no longer meet an acceptable burial depth
(as determined by the Cable Burial Risk Assessment), remedial burial or secondary protection
may be carried out. Submarine cables may need to be repaired or replaced due to fault or failure.
In the COP, Revolution Wind estimates that a maximum of 10 percent of the cable protection
placed during installation may require replacement/remediation over the lifetime of the Project.

Table 3.10. OSS and Cable Maintenance Activities.

Maintenance/Survey Activity Indicative Frequency
Routine Service of Electrical Components 20 per year
Electrical Inspections 2 per year

30



Scheduled Maintenance of OSS Components Annual
Sea Floor Survey (i.e., bathymetry, cable burial Immediately following installation, then 1

depth, cable protection) year after commissioning, 2-3 years after
commissioning and 5-8 years after
commissioning.
Minor Corrective and Preventative Maintenance 5 per year
of OSS Equipment
Major Corrective and Preventative Maintenance 2 per lifetime
of OSS Equipment

Source: Revolution Wind COP March 2023

3.3.2 Vessel Operations - O&M Phase

As described in the BA, Revolution Wind has estimated that Project O&M would involve up to
four crew transfer vessel and two services operations vessel trips per month for wind farm O&M,
for approximately 2,730 vessel trips over the life of the Project. These trips would originate
from an O&M facility located in either Montauk, New York, Port Jefferson, New York, or
Davisville, Rhode Island. One or more CTVs ranging from 62 to 95 feet in length would service
the RWF over the life of the Project. SOVs are larger mobile work platforms, approximately 215
to 305 feet long and 60 feet in beam, equipped with dynamic positioning systems used for more
extensive, multi-day maintenance activities. Larger vessels like those used for construction and
installation could be required for unplanned maintenance, such as repairing scour protection or
replacing damaged WTGs. Those activities would occur on an as-needed basis. Helicopters
may also be used for aerial inspections.

Table 3.11. Vessels and Anticipated Trips per Year for Offshore O&M by Project
Component.

Anticipated OSS-
Activity Type Vessel Type Trips per Foundations OSS RWEC IAC Link  WTGs
Year Cable
Routine (e.g.,
annual
maintenance, SOV 26 X X X X X X
troubleshooting,
inspections)
Daughter 10 X X X X X X
Craft
CTV 52 X X X X X X
Shared CTV 13 X X X X X X
Non-Routine
(e.g., major Jack-up As needed X X
components Vessel
exchange)
Cable-
lay/Cable As needed X X X
Burial Vessel
Support Barge  As needed X X X X X

Source: COP March 2023
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34 Decommissioning

The RWF and RWEC would be decommissioned and removed at the end of their operating
period. The Lease (OCS A-0486) has a 25-year operating period, but could be extended to 30 or
35 years; BOEM has identified the operational period as 35 years in the BA. Consistent with the
requirements of 30 CFR 585 and their lease, Revolution Wind would be required to remove or
decommission all components of proposed action and clear the sea floor of all obstructions
created by the proposed Project. All facilities would need to be removed 15 feet (4.6 m) below
mudline (BML) (30 CFR 285.910(a). Absent permission from BSEE, Revolution Wind would
have to achieve complete decommissioning within 2 years of termination of the lease and reuse,
recycle, or responsibly dispose of all materials removed. Revolution Wind has submitted a
conceptual decommissioning plan as part of the COP and will submit a decommissioning
application prior to any decommissioning activities.

For both WTGs and OSSs, decommissioning would be a “reverse installation” process, with
turbine components or the OSS topside structure removed prior to foundation removal. WTG
components and the OSSs will be disconnected and will be removed using a jack-up lift vessel or
a derrick barge. Cables will be removed, in accordance with BSEE regulations (30 CFR 285,
Subpart I). A material barge would transport components to a recycling yard where the
components would be disassembled and prepared for reuse and/or recycling for scrap metal and
other materials.

The foundations will be cut by an internal abrasive water jet-cutting tool at 15 feet BML and
returned to shore for recycling in the same manner described for the WTG components and the
OSSs. Revolution Wind will be required to completely remove all transmission cables from the
sediment to the extent practicable and remove all associated cable protection from the sea floor.
Any cable segments that cannot be fully extracted would be cut off using a cable saw and buried
at least 4 to 6 feet BML. All remaining components would be completely removed from the
environment and collected for recycling of valuable metals and other materials. Revolution
Wind will clear the area after all components have been decommissioned to ensure that no
unauthorized debris remains on the sea floor. Onshore decommissioning requirements will be
subject to state/local authorizations and permits.

The number and type of vessels required for project decommissioning would be similar to those
used during project construction, with the exception that impact pile driving would not be
required. As such, while the same class of vessel used for foundation installation may be used
for decommissioning, that vessel would not be equipped with an impact hammer.

3.5 Surveys and Monitoring

Revolution Wind is proposing to carry out or BOEM is proposing to require that Revolution
Wind carry out as conditions of COP approval, high-resolution geophysical (HRG) surveys and a
number of ecological surveys/monitoring activities. These activities are described in the BA and
are part of the proposed action that BOEM has requested consultation.

3.5.1 High-Resolution Geophysical Surveys

Intermittent geophysical surveys would be conducted prior to and during construction,
operations, and decommissioning to identify any sea floor debris, MEC/UXO, and cultural and
historical resources, and to survey for as-built requirements, O&M, and site clearance purposes.
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HRG surveys would be conducted prior to construction and installation to finalize design and
support micrositing of project features such as WTG and OSS foundations and cables. HRG
surveys use a combination of sonar-based methods to map shallow geophysical features. The
survey equipment is typically towed behind a moving survey vessel attached by an umbilical
cable. HRG survey vessels move slowly, with typical operational speeds of less than
approximately 4 knots.

These surveys are expected to utilize active acoustic equipment including multibeam
echosounders, side scan sonars, shallow penetration sub-bottom profilers (SBPs) (e.g.,
Compressed High-Intensity Radiated Pulses (CHIRPs) non-parametric SBP), medium
penetration sub-bottom profilers (e.g., sparkers and boomers), ultra-short baseline positioning
equipment, and marine magnetometers. Surveys would occur annually, with durations
dependent on the activities occurring in that year (i.e., construction year versus a non-
construction year). The purpose of surveying during non-construction years is to monitor seabed
levels and scour protection, identify any risks to inter-array and export cable integrity, and
conduct seabed clearance surveys prior to maintenance/repair.

BOEM has completed a programmatic ESA consultation with NMFS for HRG surveys and other
types of survey and monitoring activities supporting offshore wind energy development (NMFS
2021a; Appendix C to this Opinion). As described in the Revolution Wind BA, BOEM will
require Revolution Wind to comply with all relevant programmatic survey and monitoring PDCs
and BMPs included in the 2021 programmatic ESA consultation; these measures are detailed in
Appendix B of the programmatic consultation). HRG surveys related to the approval of the
Revolution Wind COP are considered part of the proposed action evaluated in this Opinion and
the applicable survey and monitoring PDCs and BMPs included in the 2021 programmatic ESA
consultation are incorporated by reference. They are thus also considered components of the
proposed action evaluated in this Opinion.

HRG surveys would utilize up to a maximum of four vessels working concurrently in different
sections of the lease area and RWEC corridor. During the first year of construction, Revolution
Wind estimates that 9,669 km would be surveyed over 136.6 days in the lease area, and 5,748
km would be surveyed along the RWEC corridor over 82.1 days, in water depths ranging from 2
m (6.5 ft.) to 50 m (164 ft.). During the next 4-years, Revolution Wind estimates 2,117 km
would be surveyed in the lease area over 30.2 days and 1,642 km would be surveyed over 23.5
days along the RWEC corridor each year. Revolution Wind anticipates that each vessel would
survey an average of 70 km (44 miles) per day, assuming a 4 km/hour (2.16 knots) vessel speed
and 24-hour operations. Over the course of 5 years, HRG surveys would be conducted at any
time of year for a total of 30,343 km (18,854 miles) over 433.5 vessel days. Each day that a
survey vessel covers 70 km (44 miles) of survey trackline is considered a vessel day. In this
schedule, Revolution Wind accounted for periods of downtime due to inclement weather or
technical malfunctions.

3.5.2 Fisheries and Benthic Monitoring

Revolution Wind is proposing to implement their Fisheries Research and Monitoring Plan
(FRMP; Revolution Wind and Inspire Environmental 2023); in the BA, BOEM identified this as
part of the Proposed Action for this ESA consultation. A revised FRMP was provided to NMFS
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in May 2023, post-dating initiation of this consultation; the May 2023 FRMP has been
incorporated into this Opinion. We note that the FRMP includes a description of a ventless trap
survey along the cable route in Rhode Island state waters; however, BOEM has described that
the state waters ventless trap survey is conducted by the Rhode Island Department of
Environmental Management (RIDEM) as an extension of their existing lobster survey program.
The survey will occur regardless of the Revolution Wind project; therefore, while Revolution
Wind may support this effort and use data from the survey to inform the findings of the FRMP,
the survey is not part of the proposed action here and will not be considered further.

Ventless Trap Surveys

Ventless trap surveys will be used to evaluate changes in the distribution and abundance of
lobsters and crabs in the WDA and adjacent reference areas. Following submission of the BA,
Revolution Wind and BOEM informed us that they are proposing to carry out the ventless trap
survey with “ropeless” methodology, which will eliminate all vertical lines and buoys. All
groundlines will be constructed of sinking line.

Ventless traps will be set at two locations within the RWF and two reference locations adjacent
to the RWF to the east and west (see Figure 10 in the FRMP). Sites within each location will be
randomly selected using the spatially balanced sampling approach employed in the Southern
New England Cooperative Ventless Trap Survey (SNECVTS) (Collie and King 2016). Twelve
surveys per month will occur from May through November; surveys will begin in 2023 and
continue during construction and for two years following completion of Project construction and
installation for a total of up to five years of planned surveys. Between monthly sampling
sessions, all gear will be removed from the water and stored on land. The standard soak time
will be five nights, which is consistent with local fishing practices. Traps will be baited with
locally available bait (likely skate), and the bait type will be recorded for each trawl. Each trawl
will be configured with 10 traps. The BACI survey will employ a combination of six ventless
traps, and four standard vented traps on each trawl. The BAG survey will employ 10 ventless
traps. There will be four ventless traps and two vented traps on each ground line, spanning over
400 feet of ground line, with traps separated from each other by approximately 80 feet. Traps
will consist of a single parlor trap that is 16 inches high, 40 inches long, and 21 inches wide with
5-inch entrance hoops and constructed with 1-inch square rubber-coated 12-gauge wire that is
consistent with traps used in the ASMFC and SNECVTS ventless trap surveys. The trap is
constructed with a disabling door that closes off the entrance during periods when the trap is on
the bottom but not sampling.

Otter Trawl Surveys

Otter trawl surveys will be carried out to assess abundance and distribution of target fish and
invertebrate species. Three randomly selected trawl sites will be identified, one in the northern
half of the lease area where substrate conditions are suitable for benthic trawling and two
reference survey areas located to the west of the impact survey area (adjacent to the lease area).
Trawl surveys will be carried out four times per year in winter (December, January, and
February), spring (March, April, and May), summer (June, July and August), and fall
(September, October, November). A sample size of 15 trawl tows per area will be targeted per
season in each year; this will result in 180 trawl tows per year. Surveys are expected to begin in
late summer of fall 2023 and will continue during construction and for two years following
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completion of project construction and installation for a total of up to four complete survey years
(e.g., Fall 2023-Summer 2027). Each survey will consist of 15 20-minute tows. The net planned
for use is a 400 x 12-centimeter (cm) three-bridle four-seam bottom trawl, and the net is paired
with Thyboron, Type IV 168 cm (66 inch [in]) traw] doors. A 2.5-cm (1-inch) knotless codend
liner will be used to sample marine taxa across a broad range of size and age classes. The trawl
survey will use sampling gear and protocols consistent with the Virginia Institute of Marine
Science’s (VIMS) Northeast Area Monitoring and Assessment Program (NEAMAP) trawl
survey.

Acoustic Telemetry — Highly Migratory Species

To complement existing studies, Revolution Wind will maintain an additional 15 VEMCO
model VR2-AR receivers within the Revolution Wind lease area and surrounding waters.
Receivers are deployed on the bottom, consistent with manufacturer recommendations. In the
spring and fall of each year, acoustic receivers will be summoned, downloaded, cleaned, and re-
deployed. Receiver deployment and maintenance will be done primarily in collaboration with a
local commercial fishing vessel. Acoustic receivers will monitor for the presence of fish and
sharks tagged with existing VEMCO compatible tags while also monitoring and recording water
temperature and ambient noise. Revolution Wind also proposes to capture and tag 150 tuna and
sharks (50 annually from 2023-2025) using rod and reel from a charter or commercial fishing
vessel operating in or near the WDA.

Benthic Monitoring

Revolution Wind will monitor impacts and changes to hard-bottom and soft-bottom habitat in
response to construction disturbance and habitat modification. Hard bottom monitoring will
focus on measuring changes in percent cover, species composition, and volume of macrofaunal
attached communities using a combination of acoustic survey and remotely operated vehicle
imaging techniques. Targeted high-resolution acoustic surveys (side-scan sonar [SSS] and
multibeam echosounder [MBES]) will be conducted over the selected IAC corridors prior to
boulder relocation and again after all construction is complete to map boulder locations within
the survey areas. Survey areas will include existing undisturbed boulder distributions in selected
areas adjacent to the IAC corridor to facilitate comparison between disturbed and undisturbed
sites. Post-construction surveys will be compared to existing MBES and SSS data to identify the
survey areas. Soft-bottom monitoring will employ sediment profile imaging and plan view
(SPI/PV) survey techniques. Surveys will occur at 1-, 2-, 3-, and 5-years post-construction.

3.5.3 Passive Acoustic and Other Environmental Monitoring

Revolution Wind will deploy passive acoustic monitoring (PAM) buoys or autonomous PAM
devices to record ambient noise, vocalizing marine mammals, and cod vocalizations in the Lease
Area before, during, and after construction for at least three years to monitor construction and
operational noise. BOEM will require the archival recorders to have a minimum capability of
detecting and storing acoustic data on anthropogenic noise sources, vocalizing marine mammals,
and cod vocalizations in the Lease Area. The deployment of six receivers is anticipated.
Monitoring will be conducted using the data collection, processing methods, and visualization
metrics developed by the Atlantic Deepwater Ecosystem Observatory Network (ADEON) for the
U.S. Mid- and South Atlantic OCS (see https://adeon.unh.edu/). Additional meteorological
buoys to provide real-time weather data and other data collection buoys may be temporarily
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deployed in the Project area during construction and operations. All buoy deployments will
comply with the project design criteria and best management practices included in NMFS 2021
informal programmatic consultation on site assessment activities (see Appendix B to the
programmatic consultation).

3.6 Minimization and Monitoring Measures that are part of the Proposed Action

There are a number of measures that Revolution Wind, through its COP, is proposing to take
and/or BOEM is proposing to require as conditions of COP approval that are designed to avoid,
minimize, or monitor effects of the action on ESA listed species. For the purpose of this
consultation, the mitigation and monitoring measures proposed by BOEM and/or USACE and
identified in the BA as part of the action that BOEM is requesting consultation on are considered
as part of the proposed action. Additionally, NMFS OPR includes a number of measures to
avoid, minimize, or monitor effects in the proposed MMPA ITA (see below); these measures are
also considered as part of the proposed action for this consultation. The ITA only proposes
mitigation and monitoring measures for marine mammals including the threatened and
endangered whales considered in this Opinion. Although some measures for marine mammals
also apply to and provide minimization of potential impacts to listed sea turtle and fish species
(e.g., pile driving soft start minimize potential effects to all listed species), they do not
completely cover all threatened and endangered species mitigation, monitoring, and reporting
needs. The measures considered as part of the proposed action, and thus mandatory for
implementation, are described in Table 3.18 and 3.19 in BOEM’s BA and for ease of reference,
are copied into Appendix A of this Opinion. These are in addition to the conditions of the
proposed ITA, which are also part of the proposed action. We note that the final MMPA ITA
may contain measures that include requirements that may differ from the proposed rule; as
explained in this Opinion’s ITS, compliance with the conditions of the final MMPA ITA is
necessary for the ESA take exemption to apply.

BOEM and NMFS OPR are proposing to require monitoring of clearance and shutdown zones
before and during pile driving as well as clearance zones prior to UXO relocation or detonation.
More information is provided in the Effects of the Action section of this Opinion. These zones
are summarized in table 3.3.3. In addition to the clearance and shutdown zones, the MMPA ITA
identifies minimum visibility zones for pile driving of WTG and OSS foundations. These are the
distances from the pile that the visual observers must be able to effectively monitor for marine
mammals; that is, lighting, weather (e.g., rain, fog, etc.), and sea state must be sufficient for the
observer to be able to detect a marine mammal within that distance from the pile. The clearance
zone is the area around the pile or UXO that must be declared “clear” of marine mammals and
sea turtles prior to the activity commencing. The size of the zone is measured as the radius with
the impact activity (i.e., pile or UXO) at the center. For sea turtles, the area is “cleared” by
visual observers determining that there have been no sightings of sea turtles in the identified area
for a prescribed amount of time. For marine mammals, both visual observers and passive
acoustic monitoring (PAM, which detects the sound of vocalizing marine mammals) will be
used; the area is determined to be “cleared” when visual observers have determined there have
been no sightings of marine mammals in the identified area for a prescribed amount of time and,
for North Atlantic right whales in particular, if no right whales have been visually observed in
any area beyond the minimum clearance zone that the visual observers can see. Further, the
PAM operator will declare an area “clear” if they do not detect the sound of vocalizing right
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whales within the identified PAM clearance zone for the identified amount of time. Pile driving
or UXO detonation cannot commence until all of these clearances are made.

Once pile driving begins, the shutdown zone applies. There is no shutdown zone for UXO
detonation as once a detonation begins it cannot be stopped; additionally, the duration of the
detonation is extremely short (one second). If a marine mammal or sea turtle is observed by a
visual PSO entering or within the respective shutdown zones after pile driving has commenced,
an immediate shutdown of pile driving will be implemented unless Revolution Wind and/or its
contractor determines shutdown is not feasible due to an imminent risk of injury or loss of life to
an individual; or risk of damage to a vessel that creates risk of injury or loss of life for
individuals. For right whales, shutdown is also triggered by: the visual PSO observing a right
whale at any distance (i.e., even if it is outside the shutdown zone identified for other whale
species), and a detection by the PAM operator of a vocalizing right whale at a distance
determined to be within the identified PAM shutdown zone. If shutdown is called for but
Revolution Wind and/or its contractor determines shutdown is not feasible due to risk of injury
or loss of life, reduced hammer energy must be implemented when the lead engineer determines
it is practicable. As described in Revolution Wind’s application for an MMPA ITA, there are
two scenarios, approaching pile refusal and pile instability, where this imminent risk could be a
factor; however, Revolution Wind describes a low likelihood of occurrence for the pile
refusal/stuck pile or pile instability scenario as explained below.

Stuck Pile

If the pile driving sensors indicate the pile is approaching refusal, and a shut-down would lead to
a stuck pile, shut down may be determined to be infeasible if the stuck pile is determined to pose
an imminent risk of injury or loss of life to an individual, or risk of damage to a vessel that
creates risk for individuals. This risk comes from the instability of a pile that has not reached a
penetration depth where the pile would be considered stable. The pile could then fall and
damage the vessel and/or personnel on board the vessel. In the MMPA ITA application,
Revolution Wind describes their mitigation of this risk as follows, “Each pile is specifically
engineered to manage the sediment conditions at the location at which it is to be driven, and
therefore designed to avoid and minimize the potential for piling refusal. Revolution Wind uses
these pre-installation engineering assessments and design together with real-time hammer log
information during installation to track progress and continuously judge whether a stoppage
would cause a risk of injury or loss of life. Due to this advanced engineering and planning,
circumstances under which piling could not stop if a shutdown is requested are very limited.”

Pile Instability

A pile may be deemed unstable and unable to stay standing if the piling vessel were to “let go.”
During these periods of instability, the lead engineer may determine a shut-down is not feasible
because the shutdown combined with impending weather conditions may require the piling
vessel to “let go” which then poses an imminent risk of injury or loss of life to an individual, or
risk of damage to a vessel that creates risk for individuals from a falling pile. In the MMPA ITA
application, Revolution Wind describes their mitigation of this risk as follows, “For a specified
project and installation vessel, weather conditions criteria will be established that determine
when a piling vessel would have to “let go” of a pile being installed for safety reasons. To
reduce the risk that a requested shutdown would not be possible due to weather, Revolution
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Wind actively assesses weather, using two independent forecasting systems. Initiation of piling
also requires a Certificate of Approval by the Marine Warranty Supervisor. In addition to
ensuring that current weather conditions are suitable for piling, this Certificate of Approval
process considers forecasted weather for 6 hours out and will evaluate if conditions would limit
the ability to shut down and “let go” of the pile. If a shutdown is not feasible due to pile
instability and weather, piling would continue only until a penetration depth sufficient to secure
the pile is achieved. As piling instability is most likely to occur during the soft start period, and
soft start cannot commence till the Marine Warranty Supervisor has issued a Certificate of
Approval that signals there is a current weather window of at least 6 hours, the likelihood is low
for the pile to not achieve stability within the 6-hour window inclusive of stops and starts.”

Table 3.12. Proposed clearance and exclusion zones.

Note that these are in addition to a minimum visibility zone of 2,300m May-November (4,400m
in December) for WTG foundations and 1,600m May-November (2,700m December) for OSS
foundations. Zone sizes identified here are those described in the proposed MMPA ITA and
BOEM’s BA.

Species Clearance | Shutdown
Zone (m) | Zone (m)
Impact pile driving?

North Atlantic right whale — visual PSO Minimum | Minimum
visibility | visibility
zone plus | zone plus

any any
additional | additional
distance distance
observable | observable
by the by the
visual visual
PSOs PSOs
North Atlantic right whale - PAM WTG 3,900 3,900
(4,300) (4,300)
North Atlantic right whale — PAM OSS 4,100 4,100
(4,700) (4,700)

Blue, fin, sei, and sperm whale — WTG 2,300 2,300

foundation (4,400) (4,400)

Blue, fin, sei, and sperm whale — OSS 1,600 1,600

foundation (2,700) (2,700)

Sea Turtles 500 500

Cofferdam Installation
NARW, blue, fin, sei, and sperm whale 100 100
Sea Turtles 500 500
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UXO detonations
NARW, blue, fin, and sei whale 10,000 NA
Sperm whale 2,000 NA
Sea Turtles 472 NA
HRG Surveys
North Atlantic right whale 500 500
Blue, fin, sei, and sperm whale 100 100
Sea Turtles 100 100

a - Winter (i.e., December) distances are presented in parentheses.

3.7 MMPA Incidental Take Authorization (ITA) Proposed for Issuance by NMFS

In response to their application, the NMFS Office of Protected Resources (OPR) has proposed to
issue Revolution Wind an ITA for the take of small numbers of marine mammals incidental to
construction of the project with a proposed duration of five years, it is anticipated that the
proposed regulation would be effective from October 5, 2023 to October 4, 2028. More
information on the proposed Incidental Take Regulation (ITR) and associated Letter of
Authorization (LOA), including Revolution Wind’s application is available online
(https://www.fisheries.noaa.gov/action/incidental-take-authorization-revolution-wind-llc-
construction-revolution-wind-energy). As described in the Notice of Proposed Rule (87 FR
79072; December 23, 2022), take of marine mammals may occur incidental to the construction
of the project due to in-water noise exposure resulting from Project activities likely to result in
incidental take include pile driving (impact and vibratory), detonation of unexploded ordnance
(UXO/MEC), and vessel-based site assessment surveys using high-resolution geophysical (HRG)
equipment.

3.7.1 Amount of Take Proposed for Authorization

The proposed ITA would be effective for a period of five years, and, if issued as proposed,
would authorize Level B harassment as the only type of take of ESA listed species expected to
result from activities during the construction phase of the project. Section 3(18) of the Marine
Mammal Protection Act defines ‘‘harassment’’ as any act of pursuit, torment, or annoyance,
which (i) has the potential to injure a marine mammal or marine mammal stock in the wild
(Level A harassment); or (i) has the potential to disturb a marine mammal or marine mammal
stock in the wild by causing disruption of behavioral patterns, including, but not limited to,
migration, breathing, nursing, breeding, feeding, or sheltering (Level B harassment). It is
important to note that the MMPA definition of harassment is not the same as the ESA definition.
This issue is discussed in further detail in the Effects of the Action section of this Opinion.

Take Estimates

The methodology for estimating marine mammal exposure and incidental take is described fully
in the Notice of Proposed ITA and discussed further in the Effects of the Action. For the
purposes of the proposed ITA, NMFS OPR estimated the amount of take by considering: (1)
acoustic thresholds above which NMFS OPR determined the best available scientific information
indicates marine mammals will be behaviorally harassed or incur some degree of permanent
hearing impairment; (2) the area or volume of water that will be ensonified above these levels in
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a day; (3) the density or occurrence of marine mammals within these ensonified areas; and, (4)
the number of days of activities. NMFS OPR is proposing to authorize MMPA take of ESA
listed marine mammals resulting from noise exposure from impact pile driving for foundation
installation, UXO detonations, and HRG surveys (see Table 3.13). We note that while the
proposed rule included a proposed authorization for level B take of two sperm whales due to
exposure to noise during vibratory installation of cofferdams, NMFS OPR has since determined
that this take will not be included in the final rule. This is because, similar to the conclusions
made for mysticetes, no sperm whales are expected to occur in the area where noise will be
above the Level A or Level B thresholds during vibratory installation or removal of the
cofferdam structures. Similarly, no Level A or Level B harassment is expected for any ESA
listed whales due to noise exposure from casing pipe or goal post installation or removal.

Table 3.13. Take of ESA Listed Species by Level A Harassment and Level B Harassment
Proposed for Authorization through the MMPA ITA, inclusive of HRG Surveys*

Total
Species
Level A | Level B
0 7
Blue Whale
. 0 48
Fin Whale
.o 0 56
[North Atlantic Right Whale
) 0 26
Sei1 Whale
0 13%*
Sperm Whale
*As described in the Effects of the Action section, no incidental take, as defined by the ESA, is expected to occur as a result of

HRG surveys

source: Information in 87 FR 79072

**The two takes of sperm whales associated with installation/removal of cofferdams included in the proposed ITA have been
removed from this table.

Installation of Monopiles with Impact Hammer

As described in the Notice of Proposed ITA, modeling has been completed to estimate the sound
fields associated with a number of noise producing activities and to estimate the number of
individuals likely to be exposed to noise above identified thresholds. Table 3.14 show the
proposed Level A and Level B take to be authorized resulting from impact pile driving (79
monopiles for WTG foundations and 2 monopiles for OSS foundations) assuming 10 dB
attenuation (as required by conditions of the proposed ITA).
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Table 3.14. Take of ESA Listed Species by Level A and B Harassment Proposed for
Authorization through the MMPA ITA Resulting from Impact Pile Driving of 81

Monopiles
Species
Level A Level B
Harassment | Harassment
Blue whale 0 1
Fin whale 0 16
North Atlantic right whale 0 22
Sei whale 0 8
Sperm whale 0 3

Source: Information in 87 FR 79072

Potential UXO/MEC Detonations

As described in the Notice of Proposed ITA, for potential UXO detonations, acoustic modeling
was conducted to determine distances to thresholds for behavioral disturbance, temporary
threshold shift (TTS), permanent threshold shift (PTS), and non-auditory injury. Table 3.15
shows the amount of Level A and Level B harassment that NMFS OPR is proposing to authorize
resulting from the detonation of 13 UXOs, assuming 10 dB of sound attenuation.

Table 3.15. Take of ESA Listed Species by Level a Harassment and B Harassment
Proposed for Authorization through the MMPA ITA from the Detonation of up to 13
UXOs, Assuming 10 dB of Sound Attenuation

Species Level A Level B
Harassment Harassment
(TTS)
Blue whale 0 1
Fin whale 0 17
North Atlantic right whale 0 12
Sei whale 0 8
Sperm whale 0 2

Source: Information in 87 FR 79072
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HRG Surveys

The Notice of Proposed ITA includes a description of the modeling used to predict the amount of
incidental take proposed for authorization under the MMPA. The amount of Level A and Level
B harassment take proposed for authorization by NMFS OPR is illustrated in Table 3.16.

Table 3.16. Take of ESA Listed Species by Level B Harassment Proposed for
Authorization through the MMPA ITA Resulting from High-Resolution Geophysical
Surveys Over 5-years.

Marine Mammal Species Construction | Post-Construction
Phase (Year 1) (Years 2 to 5)
Level B Level B

Harassment Harassment
Blue whale 1 4
Fin whale 7 8
North Atlantic right whale 10 12
Sei whale 2 8
Sperm whale 2 8

Source: Information in 87 FR 79072

3.7.2 Mitigation Measures Included in the Proposed ITA

The proposed ITA includes a number of minimization and monitoring methods that are designed
to ensure that the proposed project has the least practicable adverse impact upon the affected
species or stocks and their habitat and would be required to be implemented by Revolution
Wind. The proposed ITA, inclusive of the proposed mitigation requirements, has been published
in the FR (87 FR 79072). The proposed mitigation measures include restrictions on pile driving,
establishment of clearance zones for all activities, shutdown measures, soft start of pile driving,
ramp up of HRG sources, noise mitigation for impact pile driving, and vessel strike avoidance
measures. For the purposes of this section 7 consultation, all minimization and monitoring
measures included in the ITA proposed by NMFS OPR are considered as part of the proposed
action for this consultation. We note that some of the measures identified here overlap or are
duplicative with the measures described by BOEM in the BA as part of the proposed action
(Appendix A as referenced above). The mitigation measures included in the December 2022
Proposed ITA are listed in Appendix B.

3.8 Action Area
The action area is defined in 50 CFR 402.02 as “all areas to be affected directly or indirectly by
the Federal action and not merely the immediate area involved in the action.” Effects of the
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action “are all consequences to listed species or critical habitat that are caused by the proposed
action, including the consequences of other activities that are caused by the proposed action. A
consequence is caused by the proposed action if it would not occur but for the proposed action
and it is reasonably certain to occur. Effects of the action may occur later in time and may
include consequences occurring outside the immediate area involved in the action.”

The action area includes the WDA where construction, operations and maintenance, and
decommissioning activities will occur and the surrounding areas ensonified by noise from project
activities; the cable corridors; and the areas where HRG and biological resource surveys will take
place. Additionally, the action area includes the US EEZ along the Atlantic and Gulf coasts; this
includes the vessel transit routes between the WDA and ports in Massachusetts, Rhode Island,
Connecticut, New York, New Jersey, Maryland, and Virginia; and the routes used by vessels
transporting manufactured components from ports along the U.S. South Coast in the Gulf of
Mexico to the project site. As explained below, it does not include a portion of the vessel transit
routes between the WDA and ports in Canada, Europe, or Asia outside the US EEZ as we have
determined that the effects of vessel transit from those ports are not effects of the proposed
action as defined in 50 CFR 402.17.

In the BA, BOEM identifies the potential for up to 26 vessel transits associated with the
proposed project to originate from ports in Canada, Europe, or Asia. These trips will occur at
some time during the 2-year construction phase. The ports that these vessels will originate from
in Canada, Europe, and Asia and the vessel routes from those port facilities to the project site are
unknown and will be variable and depend, on a trip-by-trip basis, on weather and sea-state
conditions, other vessel traffic, and any maritime hazards. These vessels are expected to enter
the US EEZ along the Atlantic Coast and then travel along established traffic lanes and fairways
until they approach the lease area. Because the ports of origin and vessel transit routes are
unknown, we are not able to identify what areas outside the US EEZ will be affected directly or
indirectly by the Federal action; that is, while we recognize that there will be vessel trips outside
of the US EEZ that would not occur but for the approval of Revolution Wind’s COP, we cannot
identify what areas vessel transits will occur as a result of BOEM’s proposed approval of
Revolution Wind’s COP. Though these vessel transits may be caused by the proposed action,
without specific information including vessel types and size, the ports of origin, and, the
location, timing and routes of vessel transit, we cannot predict that specific consequences of
these activities on listed species® are reasonably certain to occur, and they are therefore not
considered effects of the proposed action. 50 CFR 402.17(a)-(b). Therefore, the action area is
limited to the US EEZ off the Gulf and Atlantic coasts of the United States.

8 In an abundance of caution, we have considered the risk that these vessel trips may pose to ESA listed species that
may occur outside the US EEZ. We have determined that these species fall into two categories: (1) species that are
not known to be vulnerable to vessel strike and therefore, we would not expect a project vessel to strike an
individual regardless of the location of the vessel; or (2) species that may generally be vulnerable to vessel strike but
outside the US EEZ, co-occurrence of project vessels and individuals of those ESA listed species are expected to be
extremely unlikely due to the seasonal distribution and dispersed nature of individuals in the open ocean, and
intermittent presence of project vessels. These factors make it extremely unlikely that there would be any effects to
ESA listed species from the operation of project vessels outside the EEZ.
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4.0 SPECIES AND CRITICAL HABITAT NOT CONSIDERED FURTHER IN THIS
OPINION

In the BA, BOEM addresses a number of species and designated critical habitat that may occur
in the action area but either will not be affected by the proposed action (i.e., the proposed action
will have no effect on the species) or for which all effects will be insignificant or discountable
(i.e., the proposed action may affect but is not likely to adversely affect the species). Here, we
address those species and designated critical habitat identified in BOEM’s BA and present our
own analysis of potential effects.

4.1 ESA Listed Species

ESA Listed Corals — Threatened and Endangered

There are six species of corals protected under the ESA that occur in the action area: Elkhorn
coral (Acropora palmata); Staghorn coral (Acropora cervicornis); Boulder star coral (Orbicella
franksi); Mountainous star coral (Orbicella faveolata); Lobed star coral (Orbicella annularis);
Rough cactus coral (Mycetophyllia ferox); and Pillar coral (Dendrogyra cylindrus) (79 FR
53851). The only activity that overlaps with the distribution of these species are vessel transits
to/from ports in the Gulf of Mexico, including transits along the U.S. South Atlantic coast.
Transit routes for project vessels may co-occur with coral habitats, however, no impacts to corals
are anticipated along vessel transit routes as water depths exclude the potential for vessel hulls
and propellers to interact with the sessile species, and no anchoring will occur in areas where
corals could be present. No effects to any of these coral species are anticipated.

Gulf of Maine DPS of Atlantic salmon (Salmo salar) — Endangered

The only remaining populations of Gulf of Maine DPS Atlantic salmon are in Maine. Smolts
migrate from their natal rivers in Maine north to foraging grounds in the Western North Atlantic
off Canada and Greenland (Fay et al. 2006). After one or more winters at sea, adults return to
their natal river to spawn. Atlantic salmon do not occur in the WDA or where surveys will
occur. While in the U.S. EEZ, vessels transiting to/from Canada could overlap with the marine
distribution of Atlantic salmon. However, even if migrating salmon occurred along the routes of
these vessels, we do not anticipate any effects to Atlantic salmon. There is no evidence of
interactions between vessels and Atlantic salmon and we do not anticipate any effects from
exposure to vessel noise. Vessel strikes are not identified as a threat in the listing determination
(74 FR 29344) or the recent recovery plan (NMFS and USFWS 2019). We have no information
to suggest that vessels in the ocean have any effects on migrating Atlantic salmon, and we do not
expect there would be any due to Atlantic salmon migrating at depths below the draft of project
vessels. Therefore, we do not expect any effects to Atlantic salmon even if migrating individuals
co-occur with project vessels moving between the project site and ports in Canada. The
proposed action will have no effect on the Gulf of Maine DPS of Atlantic salmon.

Gulf Sturgeon (Acipenser oxyrinchus desotoi) — Threatened

The Gulf sturgeon is a sub-species of the Atlantic sturgeon that can be found from Lake
Pontchartrain and the Pearl River system in Louisiana and Mississippi to the Suwannee River in
Florida (USFWS and NMFS 2009). Historically the species ranged from the Mississippi River
east to Tampa Bay. Gulf sturgeon spawn in rivers in the spring and fall and spend the summer
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months between the upstream spawning areas and the estuary. In the winter, adults will move
into marine waters but younger fish remain in the estuarine and freshwater habitats for their first
few years.

The only portion of the action area that could potentially overlap with the range of Gulf sturgeon
are the vessel transit routes to and from Gulf of Mexico ports. The few vessels trips to/from the
Gulf of Mexico (up to 21 over two-years) are anticipated to occur from ports west of the
Mississippi River associated with oil and gas operations, where Gulf sturgeon do not occur. The
distribution of Gulf sturgeon within the Gulf of Mexico is limited to the northeastern areas of the
Gulf. Vessels transiting from western Gulf of Mexico ports are not expected to be in these areas.
As such, we do not expect any effects on Gulf sturgeon caused by project vessels. The proposed
action will have no effect on Gulf sturgeon.

Nassau Grouper (Epinephelus striatus) — Threatened

Nassau grouper are reef fish found in tropical and subtropical waters of the western North
Atlantic. This includes Bermuda, Florida, Bahamas, the Yucatan Peninsula, and throughout the
Caribbean to southern Brazil. There has been one verified report of Nassau grouper in the Gulf
of Mexico at Flower Gardens Bank. They generally live among shallow reefs, but can be found
in depths to 426 ft (NMFS 2013). The range of Nassau grouper is described as including the
southeastern portion of the Gulf of Mexico between the Florida coast and the Yucatan Peninsula
(NMFS 2013). As described in NMFS 2013, the Nassau grouper is considered a reef fish, but it
transitions through a series of ontogenetic shifts of both habitat and diet. As larvae, they are
planktonic; as juveniles, they are found in nearshore shallow waters in macroalgal and seagrass
habitats. They shift progressively deeper with increasing size and maturation into predominantly
reef habitat (e.g., forereef and reef crest). Adult Nassau grouper tend to be relatively sedentary
and are found most abundantly on high relief coral reefs or rocky substrate in clear waters
(Sadovy and Eklund 1999 in NMFS 2013), although they can be found from the shoreline to
about 100-130 m. Larger adults tend to occupy deeper, more rugose, reef areas (Semmens et al.
2007a in NMFS 2013).

Overlap with the range of Nassau grouper and the action area is limited to the portion of the
action area where vessels transiting to or from ports in the Gulf of Mexico would move through
the southeastern portion of the Gulf of Mexico into the Atlantic Ocean. Given the primary
distribution of Nassau grouper over reef habitats, which will be avoided by the transiting vessels,
there is a low potential for occurrence of Nassau grouper in the areas where vessels will transit.
Further, the near-bottom distribution of Nassau grouper in the water column makes it extremely
unlikely that there would be any interactions with any project vessels. Vessel strikes are not
identified as a threat in the biological report that supported the listing determination (NMFS
2013), listing determination (81 FR 42268), or the recovery outline (NMFS 2018). We have no
information to suggest that vessels in the ocean have any effects on Nassau grouper. Therefore,
we do not expect any effects to this species even if individuals co-occur with project vessels.
The proposed action will have no effect on Nassau grouper.

Northeast Atlantic DPS of Loggerhead Sea Turtles (Caretta caretta) — Endangered

The Northeast Atlantic DPS of loggerhead sea turtles occurs in the Northeast Atlantic Ocean
north of the equator, south of 60° N. Lat., and east of 40° W. Long., except in the vicinity of the
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Strait of Gibraltar where the eastern boundary is 5°36’ W. Long (76 FR 58867). The action area
does not overlap with the distribution of the Northeast Atlantic DPS of loggerheads. The
proposed action will have no effect on the Northeast Atlantic DPS of loggerheads.

Oceanic White Tip Shark (Carcharhinus longimanus) — Threatened

The oceanic whitetip shark is usually found offshore in deep waters of the open ocean, on the
outer continental shelf, or around oceanic islands in deep water greater than 184 m. As noted in
Young et al. 2017, the species has a clear preference for open ocean waters between 10°N and
10°S, but can be found in decreasing numbers out to latitudes of 30°N and 35°S, with abundance
decreasing with greater proximity to continental shelves. In the western Atlantic, oceanic
whitetips occur from Maine to Argentina, including the Caribbean and Gulf of Mexico (Young et
al. 2017). In the central and eastern Atlantic, the species occurs from Madeira, Portugal south to
the Gulf of Guinea, and possibly in the Mediterranean Sea.

The WDA and the area where survey activities will occur is outside of the deep offshore areas
where Oceanic whitetip sharks occur. The only portion of the action area that overlaps with their
distribution is the open ocean waters of the U.S. EEZ that may be transited by vessels traveling
to/from Europe. Vessel strikes are not identified as a threat in the status review (Young et al.,
2017), listing determination (83 FR 4153) or the recovery outline (NMFS 2018). We have no
information to suggest that vessels in the ocean have any effects on oceanic white tip sharks.
Considering the lack of any reported vessel strikes, their swim speed and maneuverability
(Papastamatiou et al. 2017), and the slow speed of ocean-going vessels, vessel strikes are
extremely unlikely even if migrating individuals occur along the vessel transit routes. No
effects from potential exposure to vessel noise are anticipated. The proposed action will have no
effect on the oceanic whitetip shark.

Smalltooth Sawfish (Pristis pectinate) — Endangered

Smalltooth sawfish live in shallow, coastal waters of tropical seas and estuaries of the Atlantic
Ocean and sometimes enter the lower reaches of tropical freshwater river systems. The historical
range for smalltooth sawfish in the western Atlantic extended from Brazil to the Gulf of Mexico
and eastern seaboard of the U.S. (Carlson et al. 2013 in NMFS 2018). However, the species has
been wholly or nearly extirpated from large areas of its historical range, and in U.S. waters
smalltooth sawfish are now found only off the coast of Florida (NMFS 2018). Small, juvenile
smalltooth sawfish are generally restricted to mangroves and estuaries around the Florida
peninsula, where project vessels will not travel. Larger adults have a broader distribution and
could be found in the southeastern Gulf of Mexico in nearshore waters along the Florida
shoreline. Given the distribution of the species in nearshore waters, the occurrence of smalltooth
sawfish along the deepwater areas that will be used by project vessels to transit to or from Gulf
of Mexico ports is extremely unlikely. Vessel strikes are not identified as a threat in the listing
determination (68 FR 15674), the most-recent 5-year review (NMFS 2018), or the recovery plan
(NMFS 2009). We have no information to suggest that vessels in the ocean have any effects on
smalltooth sawfish. Therefore, we do not expect any effects to this species even if individuals
unexpectedly occurred along the vessel transit routes to be traveled by project vessels. The
proposed action will have no effect on smalltooth sawfish.
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Giant Manta Ray (Manta birostris) — Threatened

The giant manta ray inhabits temperate, tropical, and subtropical waters worldwide, primarily
between 35° N and 35° S latitudes. In the western Atlantic Ocean, this includes waters off South
Carolina south to Brazil and Bermuda. Giant manta rays also occur in the Gulf of Mexico. On
the U.S. Atlantic coast, nearshore distribution is limited to areas off the Florida coast; otherwise,
distribution occurs in offshore waters at the shelf edge. Occasionally, manta rays are observed as
far north as Long Island (Miller and Klimovich 2017, Farmer et al. 2021); however, these
sightings are in offshore waters along the continental shelf edge and the species is considered
rare in waters north of Cape Hatteras. Distribution of Giant manta rays is limited by their
thermal tolerance (19-22°C off the U.S. Atlantic coast) and influenced by depth. As noted by
Farmer et al. (2021), cold winter air and sea surface temperatures in the western North Atlantic
Ocean likely create a physiological barrier to manta rays that restricts the northern boundary of
their distribution. Giant manta rays frequently feed in waters at depths of 656 to 1,312 ft (200 to
400 m) (NMFS 2019a); the only portion of the action area with these depths is along the vessel
transit routes south and east of the WDA. Based on the documented distribution of the species,
Giant manta rays are not anticipated to occur in the WDA or in areas where surveys will occur.
The only portion of the action area that overlaps with the distribution of Giant manta rays are the
vessel transit routes south of Delaware Bay (i.e., to/from ports in Delaware Bay, Chesapeake
Bay, and the Gulf of Mexico) and east of the lease area (i.e., within the U.S. EEZ where vessels
travel across the continental shelf edge south of 40°N).

Here, we consider the potential for effects of project vessels. Giant manta rays can be frequently
observed traveling just below the surface and will often approach or show little fear toward
humans or vessels (Coles 1916), which may also make them vulnerable to vessel strikes (Deakos
2010); vessel strikes can injure or kill giant manta rays, decreasing fitness or contributing to non-
natural mortality (Couturier et al. 2012; Deakos et al. 2011); however, vessel strikes are
considered rare. Information about interactions between vessels and giant manta rays is limited.
We have at least some reports of vessel strike, including a report of five giant manta rays struck
by vessels from 2016 through 2018; individuals had injuries (i.e., fresh or healed dorsal surface
propeller scars) consistent with a vessel strike. These interactions were observed by researchers
conducting surveys from Boynton Beach to Jupiter, Florida (J. Pate, Florida Manta Project, pers.
comm. to M. Miller, NMFS OPR, 2018) and it is unknown where the manta was at the time of
the vessel strike. The geographic area considered to have the highest risk of vessel strikes for
giant manta ray is nearshore coastal waters and inlets along the east coast of Florida where
recreational vessel traffic is concentrated; this area does not overlap with the action area. Given
the few instances of confirmed or suspected strandings of giant manta rays attributed to vessel
strike injury, the risk of giant manta rays being struck by vessels is considered low. This lack of
documented mortalities could also be the result of other factors that influence carcass detection
(i.e., wind, currents, scavenging, decomposition etc.); however, giant manta rays appear to be
able to be fast and agile enough to avoid most moving vessels, as anecdotally evidenced by
videos showing rays avoiding interactions with high-speed vessels (Barnette 2018).

The speed and maneuverability of giant manta rays, the slow operating speed of project vessels
transiting through the portion of the action area where Giant manta rays occur, and the dispersed
nature of Giant manta ray distribution in the area where these vessels will operate, and the small
number of potential vessel trips through the range of Giant manta rays (i.e., up to 21 trips to/from
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the Gulf of Mexico and up to 28 trips to/from ports in NJ, MD, and VA) make any effects of the
proposed action extremely unlikely to occur. Since there will be no effects from potential
exposure to vessel noise, and all other effects will be discountable, no take is anticipated and
the proposed action is not likely to adversely affect the giant manta ray.

Hawksbill sea turtle (Eretmochelys imbricate) — Endangered

The hawksbill sea turtle is typically found in tropical and subtropical regions of the Atlantic,
Pacific, and Indian Oceans, including the coral reef habitats of the Caribbean and Central
America. Hawksbill turtles generally do not migrate north of Florida and their presence north of
Florida is rare (NMFS and USFWS 1993).

Given their rarity in waters north of Florida, hawksbill sea turtles are not expected to occur in the
WDA. The presence of hawksbill sea turtles in the action area is limited to the portion of the
action area in the Gulf of Mexico and off the Florida coast that may be transited by project
vessels. As noted in Section 3.0, use of this area is expected to be limited to up to 21 vessel trips
during the two-year construction period. Given the low numbers and dispersed nature of
hawksbills in the areas where vessels will transit and the small number of vessel trips, it is
extremely unlikely that any hawksbill sea turtles will co-occur with project vessels. As such,
effects to hawksbill sea turtles from vessel operations are also extremely unlikely to occur. No
take is anticipated. As all effects will be discountable, the proposed action is not likely to
adversely affect the hawksbill sea turtle.

Rice’s whale (Balaenoptera ricei) — Endangered

On August 23, 2021, NMFS issued a direct final rule to revise the common and scientific name
of the Gulf of Mexico Bryde’s whale to Rice’s whale, Balaneoptera ricei, and classification to
species to reflect the scientifically accepted taxonomy and nomenclature of the whales (86 FR
47022). The distribution of Rice’s whale is limited to the northeastern Gulf of Mexico, along the
continental shelf break between 100 m and 400 m depths (Rosel et al. 2016). The only project-
related activity that has the potential to overlap with the species distribution is a portion of the
vessel activity. We have considered whether vessels transiting to and from the project area from
ports in the Gulf of Mexico could potentially encounter Rice’s whales. BOEM estimates up to
21 trips between Gulf of Mexico ports and the WDA, with any ports of origin in the Gulf of
Mexico likely located west of the mouth of the Mississippi River. These vessel routes are not
anticipated to overlap with the distribution of Rice’s whales. Based on the vessel transit routes,
which are anticipated to be south and west of the distribution of Rice’s whales, it is extremely
unlikely that any Rice’s whales will co-occur with project vessels. As such, effects to Rice’s
whales are extremely unlikely to occur. No take is anticipated. As all effects will be
discountable, the proposed action is not likely to adversely affect the Rice’s whale.

4.2 Critical Habitat

Critical Habitat Designated for North Atlantic right whales

On January 27, 2016, NMFS issued a final rule designating critical habitat for North Atlantic
right whales (81 FR 4837). Critical habitat includes two areas (Units) located in the Gulf of
Maine and Georges Bank Region (Unit 1) and off the coast of North Carolina, South Carolina,
Georgia and Florida (Unit 2). Some vessels traveling from ports in Canada may transit through
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portions of Unit 1 while within the U.S. EEZ. Additionally, vessels transiting to/from ports in
the Gulf of Mexico or other South Atlantic ports may transit through Unit 2. No other effects of
the project will extend to Unit 1 or Unit 2.

Consideration of Potential Effects to Unit 1

There are no project activities that overlap with Unit 1. Here, we explain our consideration of
whether any project activities located outside of Unit 1 may affect Unit 1. As identified in the
final rule (81 FR 4837), the physical and biological features essential to the conservation of the
North Atlantic right whale that provide foraging area functions in Unit 1 are: The physical
oceanographic conditions and structures of the Gulf of Maine and Georges Bank region that
combine to distribute and aggregate C. finmarchicus for right whale foraging, namely prevailing
currents and circulation patterns, bathymetric features (basins, banks, and channels), oceanic
fronts, density gradients, and temperature regimes; low flow velocities in Jordan, Wilkinson, and
Georges Basins that allow diapausing C. finmarchicus to aggregate passively below the
convective layer so that the copepods are retained in the basins; late stage C. finmarchicus in
dense aggregations in the Gulf of Maine and Georges Bank region; and diapausing C.
finmarchicus in aggregations in the Gulf of Maine and Georges Bank region.

We have considered whether the proposed action would have any effects to right whale critical
habitat. Copepods in critical habitat originate from Jordan, Wilkinson, and George’s Basin. The
effects of the proposed action, including those of vessels going to/from Canada, do not extend to
these areas, and we do not expect any effects to the generation of copepods in these areas that
could be attributable to the proposed action. The proposed action will also not affect any of the
physical or oceanographic conditions that serve to aggregate copepods in critical habitat.
Offshore wind farms can reduce wind speed and wind stress which can lead to less mixing, lower
current speeds, and higher surface water temperature (Afsharian et al. 2019), cause wakes that
will result in detectable changes in vertical motion and/or structure in the water column (e.g.
Christiansen & Hasager 2005, Brostrom 2008), as well as detectable wakes downstream from a
wind farm by increased turbidity (Vanhellemont and Ruddick, 2014). However, there is no
information to suggest that effects from the Revolution Wind project would extend to Unit 1.
The Revolution Wind project is a significant distance from right whale critical habitat and, thus,
it is not anticipated to affect the oceanographic features of that critical habitat. Further, the
Revolution Wind project is not anticipated to cause changes to the physical or biological features
of critical habitat by worsening climate change. Therefore, we have determined that the
proposed action will have no effect on Unit 1 of right whale critical habitat.

Consideration of Potential Effects to Unit 2

As identified in the final rule (81 FR 4837), the physical and biological features essential to the
conservation of the North Atlantic right whale, which provide calving area functions in Unit 2,
are: (1) Sea surface conditions associated with Force 4 or less on the Beaufort Scale; (ii) Sea
surface temperatures of 7 °C to 17 °C; and, (ii1) Water depths of 6 to 28 m, where these features
simultaneously co-occur over contiguous areas of at least 231 nmi? of ocean waters during the
months of November through April. When these features are available, they are selected by right
whale cows and calves in dynamic combinations that are suitable for calving, nursing, and
rearing, and which vary, within the ranges specified, depending on factors such as weather and
age of the calves.

49



Vessel transits will have no effect on the features of Unit 2; this is because vessel operations do
not affect sea surface state, water temperature, or water depth. Therefore, we have determined
that the proposed action will have no effect on Unit 2 of right whale critical habitat.

Critical Habitat for the Northwest Atlantic Ocean DPS of Loggerhead Sea Turtles

Critical habitat for the Northwest Atlantic Ocean DPS of loggerhead sea turtles was designated
in 2014 (79 FR 39855). Specific areas for designation include 38 occupied marine areas within
the range of the Northwest Atlantic Ocean DPS. These areas contain one or a combination of
habitat types: Nearshore reproductive habitat, winter area, breeding areas, constricted migratory
corridors, and/or Sargassum habitat. There is no critical habitat designated in the WDA. The
only project activities that may overlap with Northwest Atlantic loggerhead DPS critical habitat
are vessels transiting to or from the project site from ports outside the Northeast U.S. As
explained below, the proposed action will have no effect on this critical habitat.

Nearshore Reproductive

The PBF of nearshore reproductive habitat is described as a portion of the nearshore waters
adjacent to nesting beaches that are used by hatchlings to egress to the open-water environment
as well as by nesting females to transit between beach and open water during the nesting season.

Primary Constituent Elements (PCEs) that support this habitat are the following: (1) Nearshore
waters directly off the highest density nesting beaches and their adjacent beaches as identified in
50 CFR 17.95(c) to 1.6 km (1 mile) offshore; (2) Waters sufficiently free of obstructions or
artificial lighting to allow transit through the surf zone and outward toward open water; and, (3)
Waters with minimal manmade structures that could promote predators (i.e., nearshore predator
concentration caused by submerged and emergent offshore structures), disrupt wave patterns
necessary for orientation, and/or create excessive longshore currents.

The occasional project vessel transits that may occur within the designated nearshore
reproductive habitat will have no effect on nearshore reproductive habitat for the following
reasons: waters would remain free of obstructions or artificial lighting that would affect the
transit of turtles through the surf zone and outward toward open water; and, vessel transits would
not promote predators or disrupt wave patterns necessary for orientation or create excessive
longshore currents.

Winter

The PBF of winter habitat is described as warm water habitat south of Cape Hatteras, North
Carolina near the western edge of the Gulf Stream used by a high concentration of juveniles and
adults during the winter months. PCEs that support this habitat are the following: (1) Water
temperatures above 10° C from November through April; (2) Continental shelf waters in
proximity to the western boundary of the Gulf Stream; and, (3) Water depths between 20 and
100 m.

The occasional project vessel transits that may occur within the designated winter habitat will
have no effect on this habitat because they will not: affect or change water temperatures above
10° C from November through April; affect habitat in continental shelf waters in proximity to the
western boundary of the Gulf Stream; or, affect or change water depths between 20 and 100 m.
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Breeding

The PBFs of concentrated breeding habitat are sites with high densities of both male and female
adult individuals during the breeding season. PCEs that support this habitat are the following:
(1) High densities of reproductive male and female loggerheads; (2) Proximity to primary
Florida migratory corridor; and, (3) Proximity to Florida nesting grounds.

The occasional project vessel transits that may occur within the designated breeding habitat will
have no effect on this habitat because they will not: affect the density of reproductive male or
female loggerheads or result in any alterations of habitat in proximity to the primary Florida
migratory corridor or Florida nesting grounds.

Constricted Migratory Corridors

The PBF of constricted migratory habitat is high use migratory corridors that are constricted
(limited in width) by land on one side and the edge of the continental shelf and Gulf Stream on
the other side. PCEs that support this habitat are the following: (1) Constricted continental shelf
area relative to nearby continental shelf waters that concentrate migratory pathways; and, (2)
Passage conditions to allow for migration to and from nesting, breeding, and/or foraging areas.

The occasional project vessel transits that may occur within the designated winter habitat will
have no effect on this habitat because they will not result in any alterations of habitat in the
constricted continental shelf area and will not affect passage conditions in this area.

Sargassum

The PBF of loggerhead Sargassum habitat is developmental and foraging habitat for young
loggerheads where surface waters form accumulations of floating material, especially
Sargassum. PCEs that support this habitat are the following: (i) Convergence zones, surface-
water downwelling areas, the margins of major boundary currents (Gulf Stream), and other
locations where there are concentrated components of the Sargassum community in water
temperatures suitable for the optimal growth of Sargassum and inhabitance of loggerheads; (ii)
Sargassum in concentrations that support adequate prey abundance and cover; (iii) Available
prey and other material associated with Sargassum habitat including, but not limited to, plants
and cyanobacteria and animals native to the Sargassum community such as hydroids and
copepods; and, (iv) Sufficient water depth and proximity to available currents to ensure offshore
transport (out of the surf zone), and foraging and cover requirements by Sargassum for post-
hatchling loggerheads, i.e., >10 m depth.

The occasional project vessel transits that may occur within the designated Sargassum habitat
will have no effect on: conditions that result in convergence zones, surface-water downwelling
areas, the margins of major boundary currents (Gulf Stream), and other locations where there are
concentrated components of the Sargassum community in water temperatures suitable for the
optimal growth of Sargassum and inhabitance of loggerheads; the concentration of Sargassum;
the availability of prey within Sargassum; or the depth of water in any area.

Summary of Effects to Critical Habitat
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We have determined that because the proposed action will have no effect on any of the PBFs, the
proposed action will have no effect on the critical habitat designated for the Northwest Atlantic
DPS of loggerhead sea turtles.

Critical Habitat Designated for the New York Bight DPS of Atlantic sturgeon

Critical habitat has been designated for all five DPSs of Atlantic sturgeon (82 FR 39160;
effective date September 18, 2017). The action area overlaps with a portion of the Delaware
River critical habitat unit designated for the New York Bight DPS. The only project activity that
may affect this critical habitat is the transit of project vessels to or from the Paulsboro Marine
Terminal in Paulsboro, NJ (approximately river kilometer 139). We note that the Port of Norfolk
is located downstream of the lower limit of Unit 5 (James River) of critical habitat designated for
the Chesapeake Bay DPS of Atlantic sturgeon. Therefore, the action area does not overlap with
the James River critical habitat unit, i.e., the proposed action will not affect that critical habitat
unit.

The critical habitat designation for the New York Bight DPS is for habitats that support
successful Atlantic sturgeon reproduction and recruitment. The Delaware River critical habitat
unit extends from the Trenton-Morrisville Route 1 Toll Bridge at approximately RKM 213.5
(RM 132.5), downstream to where the main stem river discharges into Delaware Bay at
approximately RKM 78 (RM 48.5).

The Biological Opinions prepared by NMFS for the Paulsboro Marine Terminal considered
effects of construction of the port facilities and the effects of all vessels transiting between the
mouth of Delaware Bay and these ports on critical habitat designated for the New York Bight
DPS of Atlantic sturgeon. In the July 19, 2022, Biological Opinion NMFS concluded that the
construction and use of the Paulsboro Marine Terminal was not likely to adversely affect critical
habitat designated for the New York Bight DPS of Atlantic sturgeon. Based on the available
information, we expect that Revolution Wind vessels are similar to the vessels considered in the
Paulsboro Opinion; we have not identified any features of the vessels or their operations that
would make them more or less likely to affect critical habitat. We have determined that because
the number of trips and vessel types are consistent with the activities described in the Paulsboro
Opinion, effects to critical habitat are also within the scope of effects considered in that Opinion.
The effects of these vessel trips on critical habitat designated for the New York Bight DPS of
Atlantic sturgeon are included in the Environmental Baseline for the Revolution Wind project.
We have not identified any effects of the Revolution Wind project on critical habitat designated
for the New York Bight DPS of Atlantic sturgeon that are beyond what was considered in the
Paulsboro consultation; therefore, Revolution Wind vessels are not likely to adversely affect that
that critical habitat.

5.0 STATUS OF THE SPECIES
5.1 Marine Mammals
5.1.1 North Atlantic Right Whale (Eubalaena glacialis)

There are three species classified as right whales (genus Eubalaena): North Pacific (E. japonica),
Southern (E. australis), and North Atlantic (E. glacialis). The North Atlantic right whale is the
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only species of right whale that occurs in the North Atlantic Ocean (Figure 5.1.1) and, therefore,
is the only species of right whale that may occur in the action area.

North Atlantic right whales occur primarily in the western North Atlantic Ocean. However,
there have been acoustic detections, reports, and/or sightings of North Atlantic right whales in
waters off Greenland (east/southeast), Newfoundland, northern Norway, and Iceland, as well as
within Labrador Basin (Hamilton et al. 1998, Jacobsen et al. 2004, Knowlton et al. 1992,
Mellinger et al. 2011). These latter sightings/detections are consistent with historic records
documenting North Atlantic right whales south of Greenland, in the Denmark straits, and in
eastern North Atlantic waters (Kraus et al. 2007). There is also evidence of possible historic
North Atlantic right whale calving grounds in the Mediterranean Sea (Rodrigues et al. 2018), an
area not currently considered as part of this species’ historical range.

Figure 5.1.1. Approximate historic range and currently designated U.S. critical habitat of
the North Atlantic right whale.
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The North Atlantic right whale is distinguished by its stocky body and lack of a dorsal fin. The
species was listed as endangered on December 2, 1970. We used information available in the
most recent five-year review for North Atlantic right whales (NMFS 2022), the most recent stock
assessment report (Hayes et al. 2022 and Hayes et al. 2023 draft’), and the scientific literature to
summarize the status of the species, as follows.

Life History

The maximum lifespan of North Atlantic right whales is unknown, but one individual reached at
least 70 years of age (Hamilton et al. 1998, Kenney 2009). Previous modeling efforts suggest
that in 1980, females had a life expectancy of approximately 51.8 years of age, which was twice
that of males at the time (Fujiwara and Caswell 2001); however, by 1995, female life expectancy

9 NMFS considers the population estimate for North Atlantic right whales published in the draft Stock Assessment
Report (Hayes et al. 2023 draft) to be part of the best available data; this is because the population estimate is
developed using a peer-reviewed model and the population estimate and accompanying text has been reviewed by
the Atlantic Scientific Review Group (ASRG). See, generally, https://www.fisheries.noaa.gov/national/marine-
mammal-protection/marine-mammal-stock-assessments and imbedded link to the Scientific Review Groups.
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was estimated to have declined to approximately 14.5 years (Fujiwara and Caswell 2001). Most
recent estimates indicate that North Atlantic right whale females are only living to 45 and males
to age 65 (https://www.fisheries.noaa.gov/species/north-atlantic-right-whale). Females, ages 5+,
have reduced survival relative to males, ages 5+, resulting in a decrease in female abundance
relative to male abundance (Pace et al. 2017). Specifically, state-space mark-recapture model
estimates show that from 2010-2015, males declined just under 4.0%, and females declined
approximately 7% (Pace et al. 2017).

Gestation is estimated to be between 12 and 14 months, after which calves typically nurse for
around one year (Cole et al. 2013, Kenney 2009, Kraus and Hatch 2001, Lockyer 1984). After
weaning a calf, females typically undergo a ‘resting’ period before becoming pregnant again,
presumably because they need time to recover from the energy deficit experienced during
lactation (Fortune et al. 2013, Fortune et al. 2012, Pettis et al. 2017a). From 1983 to 2005,
annual average calving intervals ranged from 3 to 5.8 years (overall average of 4.23 years)
(Kraus et al. 2007). Between 2006 and 2015, annual average calving intervals continued to vary
within this range, but in 2016 and 2017 longer calving intervals were reported (6.3 to 6.6 years in
2016 and 10.2 years in 2017) (Hayes et al. 2018a, Pettis and Hamilton 2015, Pettis and Hamilton
2016, Pettis et al. 2018a, Pettis et al. 2018b, Pettis et al. 2020). There were no calves recorded in
2018. Annual average calving interval between 2019 and 2022 ranged from a low of 7 in 2019
to a high 0f 9.2 in 2021 (Pettis et al. 2022). The calving index is the annual percentage of
reproductive females assumed alive and available to calve that was observed to produce a calf.
This index averaged 47% from 2003 to 2010 but has dropped to an average of 17% since 2010
(Moore et al. 2021). The percentage of available females that had calves ranged from 11.9% to
30.5% from 2019-2022 (Pettis et al. 2022). Females have been known to give birth as young as
five years old, but the mean age of a female first giving birth is 10.2 years old (n=76, range 5 to
23, SD 3.3) (Moore et al. 2021). Taken together, changes to inter-birth interval and age to first
reproduction suggest that both parous (having given birth) and nulliparous (not having given
birth) females are experiencing delays in calving. These calving delays correspond with the
recent distribution shifts. The low reproductive rate of right whales is likely the result of several
factors including nutrition (Fortune et al. 2013, Moore et al. 2021). Evidence also indicates that
North Atlantic right whales are growing to shorter adult lengths than in earlier decades (Stewart
et al. 2021) and are in poor body condition compared to southern right whales (Christiansen et al.
2020). As stated in the draft 2023 SAR, all these changes may result from a combination of
documented regime shifts in primary feeding habitats (Meyer-Gutbrod and Greene 2014; Meyer-
Gutbrod et al. 2021; Record et al. 2019), and increased energy expenditures related to non-lethal
entanglements (Rolland et al. 2016; Pettis et al. 2017b; van der Hoop 2017). As noted in the
2022 Five-Year Review (NMFS 2022), poor body condition, arrested growth, and maternal body
length have led to reduced reproductive success and are contributors to low birth rates for the
population over the past decade (Christiansen et al. 2020; Reed et al. 2022; Stewart et al. 2021;
Stewart et al. 2022).

Pregnant North Atlantic right whales migrate south, through the mid-Atlantic region of the U.S.,
to low latitudes during late fall where they overwinter and give birth in shallow, coastal waters
(Kenney 2009, Krzystan et al. 2018). During spring, these females and new calves migrate to
high latitude foraging grounds where they feed on large concentrations of copepods, primarily C.
finmarchicus (Mayo et al. 2018, NMFS 2017). Some non-reproductive North Atlantic right
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whales (males, juveniles, non-reproducing females) also migrate south, although at more variable
times throughout the winter. Others appear to not migrate south and remain in the northern
feeding grounds year round or go elsewhere (Bort et al. 2015, Mayo et al. 2018, Morano et al.
2012, NMFS 2017, Stone et al. 2017). Nonetheless, calving females arrive to the southern
calving grounds earlier and stay in the area more than twice as long as other demographics
(Krzystan et al. 2018). Little is known about North Atlantic right whale habitat use in the mid-
Atlantic, but recent acoustic data indicate near year round presence of at least some whales off
the coasts of New Jersey, Virginia, and North Carolina (Davis et al. 2017, Hodge et al. 2015,
Salisbury et al. 2016, Whitt et al. 2013). While it is generally not known where North Atlantic
right whales mate, some evidence suggests that mating may occur in the northern feeding
grounds (Cole et al. 2013, Matthews et al. 2014).

Population Dynamics

Today, North Atlantic right whales are primarily found in the western North Atlantic, from their
calving grounds in lower latitudes off the coast of the southeastern United States to their feeding
grounds in higher latitudes off the coast of New England and Nova Scotia (Hayes et al. 2018a).
Beginning in 2010, a change in seasonal residency patterns has been documented through visual
and acoustic monitoring with declines in presence in the Bay of Fundy, Gulf of Maine, and Great
South Channel, and more animals being observed in Cape Cod Bay, the Gulf of Saint Lawrence,
the mid-Atlantic, and south of Nantucket, Massachusetts (Daoust et al. 2018, Davies et al. 2019,
Davis et al. 2017, Hayes et al. 2018a, Hayes et al. 2019, Meyer-Gutbrod et al. 2018, Moore et al.
2021, Pace et al. 2017, Quintana-Rizzo et al. 2021). Right whales have been observed nearly
year round in the area south of Martha’s Vineyard and Nantucket, with highest sightings rates
between December and May (Leiter et al., 2017, Stone et al. 2017, Quintana-Rizzo et al. 2021,
O’Brien et al. 2022). Increased detections of right whales in the Gulf of St. Lawrence have been
documented from late spring through the fall (Cole et al. 2016, Simard et al. 2019, DFO 2020).

There are two recognized populations of North Atlantic right whales, an eastern, and a western
population. Very few individuals likely make up the population in the eastern Atlantic, which is
thought to be functionally extinct (Best et al. 2001). However, in recent years, a few known
individuals from the western population have been seen in the eastern Atlantic, suggesting some
individuals may have wider ranges than previously thought (Kenney 2009). Specifically, there
have been acoustic detections, reports, and/or sightings of North Atlantic right whales in waters
off Greenland (east/southeast), Newfoundland, northern Norway, and Iceland, as well as within
Labrador Basin (Jacobsen et al. 2004, Knowlton et al. 1992, Mellinger et al. 2011). Itis
estimated that the North Atlantic historically (i.e., pre-whaling) supported between 9,000 and
21,000 right whales (Monsarrat et al. 2016). The western population may have numbered fewer
than 100 individuals by 1935, when international protection for right whales came into effect
(Kenney et al. 1995).

Genetic analyses, based upon mitochondrial and nuclear DNA analyses, have consistently
revealed an extremely low level of genetic diversity in the North Atlantic right whale population
(Hayes et al. 2018a, Malik et al. 2000, McLeod and White 2010, Schaeff et al. 1997). Waldick
et al. (2002) concluded that the principal loss of genetic diversity occurred prior to the 18™
century, with more recent studies hypothesizing that the loss of genetic diversity may have
occurred prior to the onset of Basque whaling during the 16™ and 17" century (Mcleod et al.
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2008, Rastogi et al. 2004, Reeves et al. 2007, Waldick et al. 2002). The persistence of low
genetic diversity in the North Atlantic right whale population might indicate inbreeding;
however, based on available data, no definitive conclusions can be reached at this time (Hayes et
al. 2019, Radvan 2019, Schaeff et al. 1997). By combining 25 years of field data (1980-2005)
with high-resolution genetic data, Frasier et al. (2013) found that North Atlantic right whale
calves born between 1980 and 2005 had higher levels of microsatellite (nuclear) heterozygosity
than would be expected from this species’ gene pool. The authors concluded that this level of
heterozygosity is due to postcopulatory selection of genetically dissimilar gametes and that this
mechanism is a natural means to mitigate the loss of genetic diversity, over time, in small
populations (Frasier et al. 2013).

In the western North Atlantic, North Atlantic right whale abundance was estimated to be 270
animals in 1990 (Pace et al. 2017). From 1990 to 2011, right whale abundance increased by
approximately 2.8% per year, despite a decline in 1993 and no growth between 1997 and 2000
(Pace et al. 2017). However, since 2011, when the abundance peaked at 481 animals, the
population has been in decline, with a 99.99% probability of a decline of just under 1% per year
(Pace et al. 2017). Between 1990 and 2015, survival rates appeared relatively stable, but differed
between the sexes, with males having higher survivorship than females (males: 0.985 + 0.0038;
females: 0.968 + 0.0073) leading to a male-biased sex ratio (approximately 1.46 males per
female) (Pace et al. 2017).

As reported in the most recent final SAR (Hayes et al. 2022), the western North Atlantic right
whale stock size is estimated based on a published state-space model of the sighting histories of
individual whales identified using photo-identification techniques (Pace et al. 2017; Pace 2021).
Sightings histories were constructed from the photo-ID recapture database as it existed in
January 2021, and included photographic information up through November 2019. Using a
hierarchical, state-space Bayesian open population model of these histories produced a median
abundance value (Nest) as of November 30, 2019 of 368 individuals (95% Credible Interval (CI):
356-378). The draft 2022 SAR (Hayes et al. 2023 draft) uses data from the photo-ID database as
it existed in December 2021 and included photographic information up through November 2020.
Using the hierarchical, state-space Bayesian open population model of these histories produced a
median abundance value (Nest) as of November 30, 2020 of 338 individuals (95%CI: 325-350)
and a minimum population estimate of 332.

Each year, scientists at NMFS’ Northeast Fisheries Science Center estimate the right whale
population abundance and share that estimate at the North Atlantic Right Whale Consortium’s
annual meeting in a “Report Card.” This estimate is considered preliminary and undergoes
further review before being included in the draft North Atlantic Right Whale Stock Assessment
Report. Each draft stock assessment report is peer-reviewed by one of three regional Scientific
Review Groups, revised after a public comment period, and published. The 2022 “Report Card”
(Pettis et al. 2022) data reports a preliminary population estimate for 2021 using data as of
August 30, 2022 is 340 (+/- 7). Pettis et al. (2022) also report that fifteen mother calf pairs were
sighted in 2022, down from 18 in 2021. There were no first time mothers sighted in 2022.
Initial analyses detected at least 16 new entanglements in 2022: five whales seen with gear and
11 with new scarring from entanglements. Additionally, there was one non-fatal vessel strike
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detected. No carcasses were detected. Of the 15 calves born in 2022, one is known to have died
and another is thought likely to have died.

In addition to finding an overall decline in the North Atlantic right whale population, Pace et al.
(2017) also found that between 1990 and 2015, the survival of age 5+ females relative to 5+
males has been reduced; this has resulted in diverging trajectories for male and female
abundance. Specifically, there was an estimated 142 males (95% CI=143-152) and 123 females
(95% CI=116-128) in 1990; however, by 2015, model estimates show the species was comprised
of 272 males (95% CI=261-282) and 186 females (95% CI=174-195; Pace et al. 2017). Calving
rates also varied substantially between 1990 and 2015 (i.e., 0.3% to 9.5%), with low calving
rates coinciding with three periods (1993-1995, 1998-2000, and 2012-2015) of decline or no
growth (Pace et al. 2017). Using generalized linear models, Corkeron et al. (2018) found that
between 1992 and 2016, North Atlantic right whale calf counts increased at a rate of 1.98% per
year. Using the highest annual estimates of survival recorded over the time series from Pace et
al. (2017), and an assumed calving interval of approximately four years, Corkeron et al. (2018)
suggests that the North Atlantic right whale population could potentially increase at a rate of at
least 4% per year if there was no anthropogenic mortality.!® This rate is approximately twice
that observed, and the analysis indicates that adult female mortality is the main factor influencing
this rate (Corkeron et al. 2018). Right whale births remain significantly below what is expected
and the average inter-birth interval remains high (Pettis et al. 2022). Additionally, there were no
first-time mothers in 2022, underscoring recent research findings that fewer adult, nulliparous
females are becoming reproductively active (Reed et al., 2022).

Status

The North Atlantic right whale is listed under the ESA as endangered. Anthropogenic mortality
and sub-lethal stressors (i.e., entanglement) that affect reproductive success are currently
affecting the ability of the species to recover (Corkeron et al. 2018, Stewart et al. 2021),
currently, none of the species recovery goals (see below) have been met. With whaling now
prohibited, the two major known human causes of mortality are vessel strikes and entanglement
in fishing gear (Hayes et al. 2018a). Estimates of total annual anthropogenic mortality (i.e., ship
strike and entanglement in fishing gear), as well as the number of undetected anthropogenic
mortalities for North Atlantic right whales are presented in the annual stock assessment reports.
These anthropogenic threats appear to be worsening (Hayes et al. 2018a).

On June 7, 2017, NMFS declared an Unusual Mortality Event (UME) for the North Atlantic
right whale, as a result of 17 observed right whale mortalities in the U.S. and Canada. Under the
Marine Mammal Protection Act, a UME is defined as "a stranding that is unexpected; involves a
significant die-off of any marine mammal population; and demands immediate response." As of
July 3, 2023, there are 36 confirmed mortalities for the UME, 33 serious injuries, and 29
sublethal injuries or illness (for more information on UMEs, see

https://www fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-unusual-

19 Based on information in the North Atlantic Right Whale Catalog, the mean calving interval is 4.69 years (P.

Hamilton 2018, unpublished, in Corkeron et al. 2018). Corkeron et al. (2018) assumed a 4 year calving interval as
the approximate mid-point between the North Atlantic Right Whale Catalog calving interval and observed calving
intervals for southern right whales (i.e., 3.16 years for South Africa, 3.42 years for Argentina, 3.31 years for
Auckland Islands, and 3.3 years for Australia).
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mortality-events). Mortalities are recorded as vessel strike (12), entanglement (9), perinatal (2),
unknown/undetermined (3), or not examined (10)."!

The North Atlantic right whale population continues to decline. As noted above, between 1990
to 2011, right whale abundance increased by approximately 2.8% per year; however, since 2011
the population has been in decline (Pace et al. 2017). The draft 2023 SAR reports an overall
abundance decline between 2011 and 2020 of 29.7% (Hayes et al. 2023 draft). Recent modeling
efforts indicate that low female survival, a male biased sex ratio, and low calving success are
contributing to the population’s current decline (Pace et al. 2017). For instance, five new calves
were documented in 2017 calving season, zero in 2018, and seven in 2019 (Pettis et al. 2018a,
Pettis et al. 2018b, Pettis et al. 2020), these numbers of births are well below the number needed
to compensate for expected mortalities. More recently, there were 10 calves in the 2020 calving
season, 18 calves in 2021, and 15 in 2022. Two of the 2020 calves and one of the 2021 calves
died or were seriously injured due to vessel strikes. Two additional calves were reported in the
2021 season, but were not seen as a mother/calf pair. One animal stranded dead with no
evidence of human interaction and initial results suggest the calf died during birth or shortly
thereafter. The second animal was an anecdotal report of a calf off the Canary Islands. Two
calves in 2022 are suspected to have died, with the causes of death unknown. As of March 26,
2023, 11 mother-calf pairs have been sighted in the 2022-2023 calving season'2.

Long-term photographic identification data indicate new calves rarely go undetected (Kraus et al.
2007, Pace et al. 2017). While there are likely a multitude of factors involved, low calving has
been linked to poor female health (Rolland et al. 2016) and reduced prey availability (Devine et
al. 2017, Johnson et al. 2017, Meyer-Gutbrod and Green 2014, Meyer-Gutbrod and Greene 2018,
Meyer-Gutbrod et al. 2018). A recent study comparing North Atlantic right whales to other right
whale species found that juvenile, adult, and lactating female North Atlantic right whales all had
lower body condition scores compared to the southern right whale populations, with lactating
females showing the largest difference; however, North Atlantic right whale calves were in good
condition (Christiansen et al. 2020). While some of the difference could be the result of genetic
isolation and adaptations to local environmental conditions, the authors suggest that the
magnitude indicates that North Atlantic right whale females are in poor condition, which could
be suppressing their growth, survival, age of sexual maturation and calving rates. In addition,
they conclude that the observed differences are most likely a result of differences in the exposure
to anthropogenic factors (Christiansen et al. 2020). Furthermore, entanglement in fishing gear
appears to have substantial health and energetic costs that affect both survival and reproduction
(Hayes et al. 2018a, Hunt et al. 2016, Lysiak et al. 2018, Pettis et al. 2017, Robbins et al. 2015,
Rolland et al. 2017, van der Hoop et al. 2017).

Kenney et al. (2018) projected that if all other known or suspected impacts (e.g., vessel strikes,
calving declines, climate change, resource limitation, sublethal entanglement effects, disease,
predation, and ocean noise) on the population remained the same between 1990 and 2016, and
none of the observed fishery related mortality and serious injury occurred, the projected

" https://www.fisheries.noaa.gov/national/marine-life-distress/2017-2023-north-atlantic-right-whale-unusual-
mortality-event; last accessed July 3, 2023

12 https://www.fisheries.noaa.gov/national/endangered-species-conservation/north-atlantic-right-whale-cal ving-
season-2023
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