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INTRODUCTION

The Energy Policy Act of 2005, Public Law No. 109-58, added Section 8(p)(1)(C) to the Outer Continental
Shelf Lands Act, which grants the Secretary of the Interior the authority to issue leases, easements, or
rights-of-way on the Outer Continental Shelf (OCS) for the purpose of renewable energy development (43
United States Code [USC] 1337(p)(1)(C)). The Secretary delegated this authority to the former Minerals
Management Service, now the Bureau of Ocean Energy Management (BOEM). On April 22, 2009, BOEM
(formerly the Bureau of Ocean Energy Management, Regulation, and Enforcement [BOEMRE])
promulgated final regulations implementing this authority at 30 Code of Federal Regulations (CFR) 585.

Additional agencies may coordinate with BOEM on issuance of permits related to the Proposed Action.
These may include an air permit from the U.S. Environmental Protection Agency (EPA), and a Section
404 permit from the U.S. Army Corps of Engineers (USACE). Additional consultation may occur under
Section 106 of the National Historic Preservation Act, as well as additional tribal consultation. In
addition, the applicant is coordinating with the National Marine Fisheries Service (NMFS) and has
applied for issuance of an Incidental Harassment Authorization (IHA) under the Marine Mammal
Protection Act (MMPA).

This document is a biological assessment (BA) of impacts to endangered and threatened species listed
under the Endangered Species Act (ESA) from the proposed construction, operation, and
decommissioning of a commercial wind energy facility on the OCS offshore of New York and Rhode
Island (the Project). This BA has been prepared in support of formal consultation with the NMFS
pursuant to Section 7 of the ESA (50 CFR 402.14).

Deepwater Wind South Fork, LLC (DWSF or the Applicant), has submitted the draft construction and
operations plan (COP) for the South Fork Wind Farm (SFWF) and South Fork Export Cable (SFEC) to
BOEM for review and approval. Consistent with the requirements of 30 CFR 585.620 to 585.638, COP
submittal occurs after BOEM grants a lease for the Proposed Action and the Applicant completes all
studies and surveys defined in their site assessment plan (SAP). BOEM’s renewable energy development
process is described in the following section. The Applicant is working with BOEM to address additional
information needs to finalize the COP. This BA is based on the best available information at the time of
its preparation.

The SFWF includes up to 15 wind turbine generators (WTGs or turbines) with a nameplate capacity of

6 megawatts (MW) to 12 MW per turbine, an offshore substation (OSS), and a submarine transmission
cable network connecting the WTGs (inter-array cables) to the OSS, all of which would be located in
BOEM Renewable Energy Lease Area OCS-A 0517 (Lease Area), located within the Rhode Island-
Massachusetts Wind Energy Area (RI/MA WEA). The Lease Area is located in federal waters of the OCS
approximately 19 miles (30.6 kilometers [km], 16.6 nautical miles [nm]) southeast of Block Island,
Rhode Island, and 35 miles (56.3 km, 30.4 nm) east of Montauk Point, New York. The SFWF also
includes an operations and maintenance (O&M) facility that would be located onshore at a commercial
port facility at Montauk in East Hampton, New York.

The SFEC is an alternating current (AC) electric cable that would connect the SFWF to the mainland
electric grid in East Hampton, New York. The SFEC includes both offshore and onshore segments.
Offshore, the SFEC would be located in federal waters (SFEC-OCS) and New York State territorial
waters (SFEC-NYS) and would be buried to a target depth of 4 to 6 feet below the seabed. The onshore
underground segment of the export cable (SFEC-Onshore) would be located in East Hampton, New York.
The SFEC-NYS would be connected to the SFEC-Onshore via a sea-to-shore transition where the
offshore and onshore cables would be spliced together. The SFEC includes a new interconnection facility
to link the SFEC to the Long Island Power Authority electric transmission and distribution system. The
interconnection facility would be located in the town of East Hampton, New York.
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Action Area

The Proposed Action’s action area includes upland and coastal nearshore habitats on eastern Long Island and
adjacent NYS waters, and ocean habitats in the RI/MA WEA on the OCS offshore of New York, Rhode
Island, and Massachusetts. The SFWF and SFEC area and cable routes are shown in Figures 1 and 2.
Although most activities would occur on the lease and along the proposed cable routes, vessels would travel
locally between ports and the wind farm site. Some vessels used during construction may come from the
Gulf of Mexico, Canada, or Europe. Currently most industry-specific vessels are located in Europe.
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Under ESA Section 7 consultation regulations, the action area under the ESA refers to the area affected
by the Proposed Action (50 CFR 402.02) and also includes all consequences to listed species or critical
habitat that are caused by the Proposed Action, including actions that would occur outside the immediate
area involved in the action (see 50 CFR 402.17). The immediate Project area includes the 5 x 4—nm wind
farm footprint within the Lease Area and all inter-array cable routes and transmission cable right-of-way
from the OSS to shore. In addition to the immediate Project footprint, the O&M facility, modifications at
the Port of Montauk, and vessel transits are considered as part of the action area. Additionally, the size of
the action area includes noise, electromagnetic field (EMF), water quality, benthic impacts, vessel and
survey operations, and other impacts associated with the Proposed Action that have the potential for
consequences that may affect listed species or critical habitat.

Underwater noise associated with construction-related pile driving is the most geographically extensive
temporary noise effect resulting from the construction of the wind farm itself (see Tables 15-17 in the
Effects of the Proposed Action section for details).

Potential vessel routes from port locations in the Gulf of Mexico, Canada, and Europe are part of the
action area since these vessel routes would not occur but for the Proposed Action and are reasonably
certain to occur. Although specific ports have not been identified where equipment and components may
originate, vessel transits from ports in the regions may occur as a result of the Project. The following port
towns may be used for fabrication, assembly, deployment, or decommissioning activities for the SFWF:
Montauk, New York; Providence, Rhode Island: New Kingstown, Rhode Island; New Bedford,
Massachusetts; New London, Connecticut; Paulsboro, New Jersey; Baltimore Maryland and/ or Norfolk,
Virginia. In addition, the following port towns may be used as a base for crew transfers, cargo logistics or
storage: New Bedford, Massachusetts; New London, Connecticut; Montauk, New York; Hamptons Bay,
New York; Greenport, New York; New Kingstown, Rhode Island; New Shoreham, Rhode Island; and/ or
Point Judith, Rhode Island. The action area would include any vessel routes between these port locations
and the SFWF and cable route areas. The transport of some components and vessels purposed for the
Project may possibly originate from the Gulf of Mexico, Europe, or other ports outside the immediate
Project area (see Table 6 in the Proposed Action section for the total number of trips outside the RI/MA
WEA). Whether ports in these regions would be used or not would not be known until additional details
are available when contracts are in place. Until such a time additional details are available, potential
routes from Europe, Canada, are the Gulf of Mexico are considered part of the Proposed Action to
evaluate the potential effects should these ports be used. The number of ports under consideration does
not increase the number of vessel trips that are likely to occur but may affect the location of the transits
and the length of the transit.

Renewable Energy Process

Under BOEM’s renewable energy regulations, the issuance of leases and subsequent approval of wind
energy development on the OCS is a phased decision-making process. BOEM’s wind energy program
occurs in four distinct phases, defined below. Phases 1 through 3 have already been completed for the
SFWF and SFEC; the Proposed Action addressed in this consultation represents phase 4 for the
development:

1. Planning and Analysis (complete). The first phase of the renewable energy process is to identify
suitable areas to be considered for wind energy leases through collaborative, consultative, and
analytical processes using the state’s task forces; public information meetings; and input from the
states, Native American tribes, and other stakeholders.

2. Lease Issuance (complete). The second phase is the issuance of a commercial wind energy lease.
The competitive lease process is set forth at 30 CFR 585.210 to 585.225, and the noncompetitive
process is set forth at 30 CFR 585.230 to 585.232. A commercial lease gives the lessee the




South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

exclusive right to subsequently seek BOEM approval for the development of the leasehold. The
lease does not grant the lessee the right to construct any facilities; rather, the lease grants the right
to use the leased area to develop its plans, which must be approved by BOEM before the lessee
can move on to the next phase of the process (30 CFR 585.600 and 585.601).

3. Approval of a SAP (complete). The third phase of the renewable energy development process is
the submission of a SAP, which contains the lessee’s detailed proposal for the construction of a
meteorological tower and/or the installation of meteorological buoys on the leasehold (30 CFR
585.605 to 585.618). The lessee’s SAP must be approved by BOEM before it conducts these “site
assessment” activities on the leasehold. BOEM may approve, approve with modification, or
disapprove a lessee’s SAP (30 CFR 585.613). As a condition of SAP approval, meteorological
towers will be required to have visibility sensors to collect data on climatic conditions above and
beyond wind speed, direction and other associated metrics generally collected at meteorological
towers. These data will assist BOEM and U.S. Fish and Wildlife Service (USFWS) with
evaluating the impacts of future offshore wind facilities on threatened and endangered birds,
migratory birds, and bats.

4. Approval of a COP (Proposed Action). The fourth and final phase of the process is the
submission of a COP; a detailed plan for the construction and operation of a wind energy farm on
the lease (30 CFR 585.620 to 585.638). BOEM approval of a COP is a precondition to the
construction of any wind energy facility on the OCS (30 CFR 585.628). As with a SAP, BOEM
may approve, approve with modification, or disapprove a lessee’s COP (30 CFR 585.628). This
phase is the focus of the Proposed Action including the SFWF and SFEC.

The regulations also require that a lessee provide the results of surveys with its SAP or COP, including a
shallow hazards survey (30 CFR 585.626 (a)(1)), geological survey (30 CFR 585.616(a)(2)), geotechnical
survey (30 CFR 585.626(a)(4)), and an archaeological resource survey (30 CFR 585.626(a)(5)). BOEM
refers to these surveys as “site characterization” activities. Although BOEM does not issue permits or
approvals for these site characterization activities, it will not consider approving a lessee’s SAP or COP if
the required survey information is not included. Guidelines for Providing Geological and Geophysical,
Hazards, and Archaeological Information Pursuant to 30 CFR Part 585 (BOEM 2015).

The Proposed Action addresses phase 4 of the renewable energy process. The Applicant has completed
site characterization activities and has developed a COP in accordance with BOEM regulations. BOEM is
consulting on the proposed approval of the COP for the SFWF and SFEC as well as other permits and
approvals from other agencies that are associated with the approval of the COP. BOEM is the lead federal
agency for purposes of Section 7 consultation; the other action agencies include the Bureau of Safety and
Environmental Enforcement (BSEE), the USACE, the EPA, the U.S. Coast Guard (USCG), and the
NMFS Office of Protected Resources (OPR). This BA considers effects of the Proposed Action on ESA-
listed whales, sea turtles, fish, and designated critical habitat that occur in the action area.

Regulatory Authorities

The Energy Policy Act of 2005 (Public Law 109-58) added Outer Continental Shelf Lands Act. The new
section authorized the Secretary of Interior to issue leases, easements, and rights-of-way in the 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 585) were promulgated on April 22, 2009. These regulations prescribe BOEM’s responsibility
for determining whether to approve, approve with modifications, or disapprove South Fork’s COP. South
Fork filed their COP with BOEM on June 29, 2018. An updated COP was submitted on May 24, 2019,
and again on February 13, 2020.
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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.

USACE regulates work that is authorized or permitted through Section 10 of the Rivers and Harbors Act
of 1899 and Section 404 of the Clean Water Act, which would include the construction of up to 15
offshore WTGs, scour protection around the base of the WTGs, one OSS, inter-array cables connecting
the WTGS to the OSS, and one offshore export cables. The cable route(s) would originate from the OSS
and would connect to the electric grid at East Hampton, New York.

The “OCS Air Regulations,” found at 40 CFR 55, establish the applicable air pollution control
requirements, including provisions related to permitting, monitoring, reporting, fees, compliance, and
enforcement, for facilities subject to Section 328 of the Clean Air Act; EPA issues OCS Air Permits.
DWSF has submitted to EPA Region 1 an application requesting a Clean Air Act permit under Section
328 of the Clean Air Act for the construction and operation of an offshore windfarm, including export
cables, on the OCS with the potential to generate up to 180 MW of electricity (the windfarm).

The EPA may also issue a National Pollutant Discharge Elimination System (NPDES) General Permit for
construction activities under the Clean Water Act. The EPA uses general permits issued under Section
402 of the Clean Water Act (33 USC 1342 et seq.) to authorize routine discharges by multiple
dischargers. Coverage for discharges under a general permit is granted to applicants after they submit a
notice of intent (NOI) to discharge. Once the NOI is submitted and any review period specified under the
construction general permit has closed, the Applicant is authorized to discharge under the terms of the
general permit.

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. USCG approval of additional PATONSs during construction of the WTGs,
0SS, and along the offshore export cable corridor may be required. These aids serve as a visual reference
to support safe maritime navigation. South Fork would establish marine coordination to control vessel
movements throughout the wind farm as required. Federal regulations governing PATON are found
within 33 CFR 66 and address the basic requirements and responsibilities.

The Marine Mammal Protection Act of 1972 (MMPA) as amended and its implementing regulations (50
CFR 216) allow, upon request, the incidental take of small numbers of marine mammals by United States
citizens who engage in a specified activity (other than commercial fishing) within a specified geographic
region. Incidental take is defined under the MMPA (50 CFR 216.3) as, “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.”

NMFS OPR received a request from South Fork for an IHA to take marine mammals incidental to
construction of an offshore wind energy project in the RI/MA WEA and adjacent NYS waters. The
application was deemed adequate and complete on September 15, 2020. A notice of the proposed IHA is
scheduled to be published in the Federal Register on February 8, 2021, according to the current schedule
published on the FAST-41 Permitting Dashboard.
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Design Envelope

Before a lessee may build an offshore wind energy facility on their commercial wind lease, they must
submit a COP for review and approval by BOEM (see 30 CFR 585.620(C)). Pursuant to 30 CFR 585.626,
the COP must include a description of all planned facilities, including onshore and support facilities, as
well as anticipated easement needs for the Proposed Action. It must also describe all activities related to
Proposed Action construction, commercial operations, maintenance, decommissioning, and site clearance
procedures. There are benefits to allowing lessees to describe a reasonable range of designs in a COP,
because of the complexity, the unpredictability of the environment in which it will be constructed, and the
rapid pace of technological development within the industry. In the renewable energy industry, a permit
application or plan that describes a reasonable range of designs is referred to as a Project Design
Envelope (PDE) approach.

BOEM gives offshore renewable energy lessees the option to use a PDE approach when submitting a
CORP, to evaluate a design envelope approach for the environmental review of COPs (U.S. Department of
Energy and U.S. Department of the Interior 2016:Action 2.1.3). A PDE approach is a permitting approach
that allows a proponent the option to submit a reasonable range of design parameters within its permit
application, allows a permitting agency to then analyze the maximum impacts that could occur from the
range of design parameters, and may result in the approval of a Proposed Action that is constructed within
that range. As the PDE relates to the National Environmental Policy Act, the PDE covers the range of
alternatives being considered in the environmental impact statement in preparation for this Proposed
Action. Therefore, this BA and associated outcomes of the ESA consultation will cover the menu of
potential alternatives that may be authorized by BOEM in the record of decision and approval of the COP.

Endangered Species Act Section 7 Consultation History

BOEM completed an environmental assessment and biological assessment on the issuance of leases for
wind resource data collection on the Outer Continental Shelf Offshore within the RI/MA WEA and the
MA WEA in 2013 and on associated site characterization and site assessment activities that could occur
on those leases, including the Lease Area. The RI/MA WEA comprises 13 whole and 29 partial lease
blocks (see the Lease Area in Figure 1). On April 10, 2013, NMFS issued a programmatic biological
opinion for commercial wind lease issuance and site assessment activities on the Atlantic OCS in
Massachusetts, Rhode Island, New York and New Jersey WEAs. Proposed Action. Formal consultation
was requested on concurrent with the transmittal of this BA to NMFS.

PROPOSED ACTION

The Proposed Action addressed in this BA covers the construction, O&M, and decommissioning of the
SFWF and SFEC. The two major construction and operations components, the SFWF and the SFEC, are
described in this section. Decommissioning and site clearance surveys are anticipated at the end of the
Project life. There would be a maximum of 16 monopiles driven for SFWF. This would include up to 15
monopiles for the WTGs with a nameplate capacity of 6 to 12 MW per turbine and one monopile for an
OSS. In addition to pile driving, submarine cables would be installed between the WTGs (inter-array
cables) and to shore (export cable). The SFWF would be located within federal waters on the OCS
specifically in the Lease Area. The Lease Area was previously part of BOEM OCS-A-0486, and in March
2020, the Lease Area was divided into two areas, one of which was assigned as OCS-A-0517 for SFWF.
The lease is subject to all terms and conditions of the original lease. The Lease Area is approximately
30.6 km (19 miles, 16.6 nm) southeast of Block Island, Rhode Island, and 56.3 km (35 miles, 30.4 nm)
east of Montauk Point, New York.
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The SFEC is an AC electric cable that would connect the SFWF to the existing mainland electric grid in
East Hampton, New York. The SFEC includes both offshore and onshore segments. Offshore, the SFEC
would be located in federal waters (SFEC-OCS) and NY'S territorial waters (SFEC-NYS), and would be
buried to a target depth of 1.2 to 1.8 meters (m) (4 to 6 feet) below the seabed. Onshore, the terrestrial
underground segment of the export cable (SFEC-Onshore) would be located in East Hampton, New York.
The SFEC-NYS would be connected to the SFEC-Onshore via the sea-to-shore transition where the
offshore and onshore cables would be spliced together. The SFEC would also include a new
interconnection facility where the SFEC would interconnect with the Long Island Power Authority
electric transmission and distribution system in the town of East Hampton, New York.

The Applicant has elected to use a PDE approach for describing the Proposed Action consistent with
BOEM policy. For the purpose of ESA consultation, BOEM assumes that the Applicant will select the
design alternative resulting in the greatest potential impact on the environment. For example, the
Applicant has indicated they will select a 6- to 12-MW WTG design for the Proposed Action. BOEM is
therefore presenting the effects of the larger 12-MW design in ESA consultation because those WTGs
would affect a larger overall area.

PDE parameters for the SFWF and SFEC are summarized in Table 3. Construction, operation, and
decommissioning methods, and proposed environmental protection measures (EPMSs), are described in the
following sections.

Construction

SFWF and SFEC construction PDE parameters pertinent to this consultation are summarized in Table 3
and described in the following sections. CH2M (2018) estimated the number of construction vessels used
to build the SFWF and SFEC, vessel operational days in federal and state waters, and number of supply
trips to port during construction for the COP air emissions analysis. The values used in that analysis
provide a reasonable estimate of vessel use during construction. Vessel types and operational parameters
are summarized in Table 4 and described further in the COP (Deepwater Wind, LLC 2020; CH2M 2018).
The operational duration and miles traveled in Table 4 are estimates based on construction details
provided in the COP and assumed supply trips to and from Providence Harbor (CH2M 2018).
Additionally, Tables 2, 4, and 6 provide the total number of trips that could originate from outside the
immediate Project area during construction, operations, and decommissioning, respectively. An
approximate construction schedule for Proposed Action elements pertinent to this consultation is provided
in Table 5. The timing, intensity, and duration of specific impact-producing activities, such as pile
driving, are described below and addressed in detail in the effects analysis.

High-resolution geophysical (HRG) surveys are required throughout construction. Survey activities would
include multibeam depth sounding, seafloor imaging, and shallow and medium penetration sub-bottom
profiling within the wind farm area and export cable route. An estimated 1,000 line km plus in-fill and re-
surveys are anticipated to perform construction surveys of the inter-array cable and the export cable.
Although the final survey plans would not be completed until construction contracting commences, HRG
surveys are anticipated to operate during any month of the year for a maximum of 60 vessel days
surveying, on average, 70 line km per day at 4 knots. Additional geotechnical surveys may occur for
further sediment testing at specific WTG locations. The geotechnical surveys would include in situ
testing, boring, and sampling at foundation locations. Although South Fork has completed all biological
surveys required with submission of the COP, South Fork has committed to working with BOEM and
NMFS to conduct additional biological surveys during construction and/ or monitoring periods post-
construction.
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Construction of upland Proposed Action components would include the interconnection facility for the
SFEC and an onshore O&M facility where staff can prepare and mobilize for offshore maintenance
activities, monitor the wind farm, and/or access storage space for spare parts and other equipment to
support maintenance activities. The facility would be located in a port in Montauk, New York, or at
Quonset Point, Rhode Island, and would be used during the duration of the Project. The facility would
include building(s) that provide office space (a maximum of up to approximately 1,000 square feet);
equipment storage space (a maximum of up to approximately 6,600 square feet at Montauk and up to
approximately 11,000 square feet at Quonset Point); a stationary crane for equipment transfer, up to three
vessel berths for the crew transfer vessels (CTV); as well as accommodations for parking spaces,
additional containers for equipment storage, and minor surface improvements.

Modifications at the Port of Montauk may also include reinforcement and/or rehabilitation of the
quayside(s), as well as both initial and maintenance dredging to support the CTVs. These modifications
are not anticipated to be required at Quonset Point.

South Fork Wind Farm

The SFWF would erect up to 15 WTGs within the action area (see Figure 1), separated by 1 nm spaced in
a grid pattern. The selected WTGs would be at least 6 MW and could be as large as 12 MW. The WTGs
would be mounted on 36-foot (11-m) monopile foundations driven up to 150 feet (46 m) into the seabed
using an impact hammer deployed on a jack-up or heavy lift barge. The Applicant would employ a
selection of sound attenuation technologies to achieve a minimum reduction of 10 decibels (dB) in peak
noise levels. The SFWF OSS would be supported by a single 36-foot monopile similar to the WTG
foundation design and installed using the same construction methods. The OSS would connect the SFWF
inter-array cable network to the SFEC transmission line.

Construction of the SFWF would occur in 2023 and construction of the SFEC would occur between 2022
and 2023. During this period, activities would occur 24 hours a day to minimize the overall duration of
activities and the associated period of potential impact on marine species. Although not anticipated, pile
driving during nighttime hours could occur. Total number of construction days would depend on a
number of factors, including environmental conditions, planning, construction and installation logistics.
One pile would be installed without NMS, and 15 piles would be installed with NMS. DWSF would
conduct sound field measurements for piles with and without NMS using the same methodologies for
both. The general installation schedule is provided in Table 1; however, the installation schedule was
approximated based on several factors, including the estimated timeframe in which permits are received,
anticipated regulatory seasonal restrictions, environmental conditions, planning, and logistics. The
installation schedule includes both pile driving and non-pile driving activities.

Table 1. Anticipated Installation Schedule for South Fork Wind Farm and South Fork Export Cable
Containing Activities Addressed in the Application

Project Component Milestone Expected Duration

SFWF Foundation installation 1 to 4 months
HRG surveys 2 to 4 months

SFEC Sea-to-shore installation (including horizontal directional drilling) 6 to 9 months
HRG surveys 6 to 9 months
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Impact pile-driving activities at SFWF would take place between May 1 and December 31. The current
engineering design considers two pile driving scenarios. The standard scenario assumes that a pile is
driven every other day such that 16 monopiles piles would be installed over a 30-day period. A more
aggressive schedule is considered for the maximum design scenario in which six piles are driven in a
week (7 days) such that the 16 piles are installed over a 20-day period.

Proposed mitigation includes no pile driving between January 1 and April 30 and enhanced mitigation
measures during the month of May to minimize potential impacts to the North Atlantic right whale
(NARW) (Eubalaena glacialis). This ultimately restricts the commencement of the wind farm installation
process and sequence. To minimize time spent working offshore during hazardous weather conditions and
to meet DWSF’s contractual in-service obligation, all major components of the Project must be installed
within a few months of monopile foundation installation.

It is necessary that the Proposed Action maintains the flexibility to install piles in May during which
enhanced mitigation and monitoring measures are proposed to avoid and minimize potential effects to
NARWSs. The entire construction schedule comprises the installation of multiple Project components (e.g.,
onshore cable and interconnection, subsea export cable, inter-array cables, foundations, and wind turbine
generators). Project component installation schedules can run concurrently, overlap, be sequential, and all
have interdependencies. Monopile foundation installation is one of the first steps in the overall offshore
construction sequence and is necessary prior to the installation of other components. The monopile
foundations must be in place to provide connection points for the export cable and inter-array cables, as
well as for the installation of the wind turbine generators and OSS. Therefore, it is crucial that monopile
foundation installation occur early in the offshore work window to provide as much time as possible to
complete the overall wind farm and export cable installation.

The WTGs would be linked to the SFEC by the inter-array cable, a 30-mile transmission cable connecting
each of the WTGs to the OSS in sequence. The inter-array cables would have a transmission capacity of
up to 66 kilovolts (kV). A deep-sea cable-laying vessel would be used to trench and bury the cable 4 to 6
feet below the seabed surface using standard marine construction techniques (Deepwater Wind, LLC
2020). This would involve the use of a jet plow, which is towed along the seabed and uses a water jet to
liquify the substrate, thereby allowing burial of the cable without excavation. The jet plow methods for
underwater cable installations are generally considered to be the most effective and least environmentally
damaging when compared to traditional mechanical dredging and trenching operations. This method of
laying and burying the cables simultaneously ensures the placement of the underwater cable system at the
target burial depth with minimum bottom disturbance, with much of the fluidized sediment settling back
into the trench. Jet plow equipment uses pressurized water (taken from existing waterbodies) from water
pump systems onboard the cable vessel to fluidize sediment.

Cable burial produces a temporary disturbance footprint approximately 10 feet wide along the entire
length of the buried cable segments. Where bed features like boulder fields or bedrock outcroppings
prevent burial, the cable would be laid on the seabed surface and covered with a rock layer or concrete
blanket.

Probable vessel classes used to construct the SFWF monopiles include heavy lift and derrick barge
cranes, jack-up barges, material transport barges, a jack-up crane work vessel, and transport and anchor
handling tugs (Table 4). A rock-dumping fallpipe vessel would be used to place scour protection, and a
cable-laying vessel would be used to place the inter-array cable (see Table 4). A fuel-bunkering vessel
would remain on station to refuel construction vessels and equipment. Transport vessels would be used to
rotate construction crews to and from area ports. Small support vessels would be used for construction
monitoring. Materials for construction may be transported from ports outside the Wind Development
Area (WDA), including Europe, Canada, and the Gulf of Mexico. The number of trips from outside of the
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United States, and which ports those trips could originate from, would not be fully known until
contractors are selected and supply chains are established. However, this analysis assumes trips could
originate from ports in Europe and/or Gulf of Mexico because many offshore wind components are
currently manufactured there. Staging areas in Canada are also possible before transporting to the
construction site. The values provided in Tables 2 and 4 are based on SFWF’s current assumptions and
are subject to change based on unforeseen circumstances. Currently, most industry-specific vessels are
located in Europe but as the industry matures in the United States, fewer trips from Europe will be
necessary. If WTG components are shipped to the WDA from one or more ports in Europe or other global
suppliers, BOEM estimates this would consist of up to approximately eight vessel trips (see Table 4)
based on the maximum design envelope installation of 15 WTGs.

The proposed onshore O&M facility would include office space for the operations center, warehouse and
shop space for tools and replacement equipment, and a berthing area for maintenance vessels. The O&M
facility would be constructed in Lake Montauk Harbor in Easthampton on Long Island, New York. The
specific location has yet to be determined but it would likely be on a currently developed property on a
dredged mooring area with appurtenant overwater facilities adjacent to the federally maintained
navigation channel and boat basin.

Regular maintenance typically consists of routine inspections and preventative maintenance activities.
These activities would require the use of crew transport vessels (CTVs) but would not require the use of
other specialized vessels. Up to three CTVs would be used to service the wind farm during operations.
The number of CTV trips to the WTGs and OSS during a typical year may vary but is estimated to be
approximately 5 to 10 visits per year per WTG (225-500 trips per year) and approximately 20 to 30 visits
per year to the OSS. Maintenance activities can occur year-round but would be more active during
summer months when weather conditions are more favorable. Vessel usage would be limited to CTVs
during routine O&M; however, if a major repair event occurs, the use of a specialized vessel may be
required. SFWF plans that a major repair would require the use of one crane barge and two feeder barges.
The exact type and number of any additional support vessels required would be dependent on the required
repair and the contractor selected to perform the work. The use of specialized vessels (e.g., crane barge,
feeder barge) would only be necessary for major repairs which are assumed to be a few times over the life
of the wind farm.

Figure 2 depicts anticipated vessel routes to and from ports in the United States. The exact ship routes
would ultimately depend on weather conditions and/or maritime traffic.
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Figure 2. The anticipated vessel routes to and from ports in the United States (ports of origin for some components that may depart
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Table 2. Construction Phase Anticipated Number of Vessel Trips Outside of Rhode Island-

Massachusetts
State/Origin Potential Ports Est. Max. Est Max. Estimated Likelihood
Daily Trips Monthly Trips Total of Use
New York Montauk, Shinnecock Fish Dock <1 2 4 Unlikely
Connecticut New London <1 6 50 Likely
Europe Unknown at this time N/A 2 6 Likely
Worldwide Unknown at this time N/A 1 2 Possible
Other United Paulsboro Marine Terminal (NJ), N/A 2 4 Unlikely
States ports Port of Baltimore (MD), Sparrows
Point (MD),Norfolk International
Terminal (VA), Other Ports
(Atlantic/Gulf of Mexico)
European ports Unknown N/A Unknown 20 Possible
Table 3. Proposed Action Design Envelope Maximum Impacts
Proposed Design Effect Measurement Maximum
Action Element Envelope Mechanism Parameter Impact
Element
SFWF Turbine Installation WTG size 12 MW
selection/spacing disturbance area -
Number of turbines 15

Rotor height above mean sea
level

840 feet at peak 105 feet minimum

Monopile Habitat alteration,
foundation physical
installation disturbance

Spacing 1nm

Array area 9 square miles
Number of monopiles 16

Monopile diameter 36 feet/11l m
Footprint area total (with scour 15.6 acres

protection)

Installation method

4,000 kilojoules impact hammer
2,500 strikes/day
80 days total for installation

2-4 hours per pile
30 days of pile driving

Underwater noise (approximate)

227 peak sound pressure level in
decibel (dBpgak) 216 root mean
square decibel (dBgrws)

Inter-array cable  Physical Total length 30 miles
construction disturbance, - - -
turbidity Installation method Cable trenching/burial
4 to 6 feet depth
Disturbance area 87 acres
Long-term disturbance footprint ~ 12.5 acres
Activity duration 30 days
Construction Physical Number of vessels 13
vessels disturbance, noise, - -
and turbidity Anchoring disturbance 821 acres

Vessel noise

171 dBRMS atlm
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Proposed Design Effect Measurement Maximum
Action Element Envelope Mechanism Parameter Impact
Element
Operation Airborne Rotor swept area (per 424,173 square feet/turbine
disturbance area turbine/total) 6,362,595 square feet total
Cut-in speed Not available
Operational EMF Transmission voltage 34.5kV
Magnetic field 9.14 milligauss (mG) (buried cable)
65.13 mG (exposed cable)
Induced electrical field Buried cable: 1.4 millivolts/meter
(mV/m) Exposed cable: 17 mV/m
Vessel traffic Number of vessels 2
Anchoring disturbance None
Vessel noise 171 dBgus at1 m
SFEC Export cable Installation Total length OCS: 59.7 miles/93.2 km
construction disturbance area NYS: 3.5 miles/5.6 km

Installation method

Cable trenching/burial 4 to 6 feet
depth

Disturbance area

OCS: 73 acres
NYS: 4.4 acres

Long-term disturbance footprint

21.1 acres (OCS)
1.3 acres (NYS)

Activity duration 74 days
Vessel traffic Number of vessels 12
Anchoring disturbance None

Vessel noise

171 dBRMS atlm

Sea-to-shore Cofferdam Cofferdam footprint 1,825 square feet
transition installation - - -
construction Excavation/sidecast 825 cubic yards
Sheet pile size Z-Type typical
Number of sheet piles 100
Underwater noise 185 dBgrus at 10 m
Airborne noise 101 dBA at 50 feet
Piles per day 100
Total pile driving days 2
Construction duration 12 weeks
Substation disturbance footprint 18 acres
Operation Operational EMF Transmission voltage 138 kv
EMF generation — ocean 76.62
Induced electrical field —ocean 17 mV/m
Vessel traffic Number of vessels None

Source: Denes et al. (2020b).

14



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Table 4. Estimated Proposed Action Vessel Use Parameters during South Fork Wind Farm and South Fork Export Cable Construction

Construction Vessel Type No. of Each Avg. Speed of Estimated Work Duration (days) Supply Trips to Estimated
Element Type of Vessel ~ Vessel (knots) Port (1-way) Number of
Federal New York Other State Miles Traveled
Waters State Waters Waters

SFWEF installation Floating/jack-up crane barge 1 10 75 0 0 4 200
Towing tug 2 11 45 0 0 15 750
Material barge 2 4 30 0 50 5 250
Anchor handling tug 1 11 45 0 0 30 1,500
Rock dumping vessel 1 6.5 30 0 50 10 500
Crew transport vessel 2 23 25 0 25 15 750
Support vessel/inflatable 1 23 45 5 15 25 1,250
Feeder barge: Monco 335 2 4 45 0 0 15 750
Bunkering vessel 1 11 9 1 0 8 400

SFEC and inter-  Transportation barge 1 4 0 0 60 0 0

array cable Fuel bunkering vessel 1 11 25 5 0 6 300
Towing tug 2 11 20 0 0 8 400
Material barge 1 4 20 0 60 8 400
Anchor handling tug 1 11 20 0 0 8 400
Cable-laying vessel 1 124 60 10 0 6 300
Work vessel 1 10 45 0 0 30 1,500
Work vessel support tug 1 11 45 0 0 30 1,500
Crew transport vessel 2 23 60 0 60 30 1,500
Support vessel/inflatable 1 23 30 15 15 20 1,000

Total 25 N/A 674 36 335 273 13,650

Source: CH2M (2018).
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Table 5. Approximate South Fork Wind Farm and South Fork Export Cable Construction Schedule

Proposed Action Construction Milestone Activity Duration Anticipated Timeframe
Element
SFWF Monopile foundation installation 4 months May to December 2023
2023
Inter-array cable installation 4 months 2023
WTG installation 2 months 2023
OSS installation 1 month 2023
SFWF O&M facility 9 to 12 months 2021 to 2022
SFEC Onshore interconnection facility 6 to 9 months September 2021 to May 2022
Sea-to-shore transition 6 to 9 months September 2021 to May 2022
Offshore cable installation 2 months 2023
Onshore cable installation 9 to 12 months September 2021 to May 2022

South Fork Export Cable

The SFEC would have portions in federal waters (SFEC-OCYS), state waters (SFEC-NYS), and onshore
(SFEC-onshore). The export cable would have a transmission capacity of up to 260 kV. The PDE lengths
for the SFEC-OCS and SFEC-NY'S segments total 57.9 and 3.5 miles, respectively, for a potential total
length of 61.4 miles. The marine segments would be constructed using standard marine construction
techniques (Deepwater Wind, LLC 2020) and buried to a target depth of 4 to 6 feet using the same
trenching methods and construction vessels described above for the inter-array cable. Where burial is not
possible, the cable would be laid on the bed surface and covered by a rock layer or concrete blanket
placed by a rock-dumping fallpipe vessel. The effect analysis in this consultation considers the maximum
potential length of each SFEC segment and a trench width of approximately 10 feet.

The SFEC-NYS and SFEC-Onshore components would be connected at a sea-to-shore transition point
approximately 1,750 feet offshore from mean lower low water (MLLW). A horizontal directional drill
would be used to tunnel approximately 65 feet below the beach and 20 to 35 feet below the seabed to the
transition point. The horizontal directional drill may be installed with or without a temporary cofferdam,
which would be either a sheet piled structure or a gravity cell structure placed on the sea floor using
ballast weight. The cofferdam, if required, would be installed between October 1 and May 31. The sheet
pile cofferdam would be placed around the transition point using a crane and vibratory hammer on a
barge. Overall construction of the cofferdam is expected to take 1 to 3 days with vibratory pile driving of
the sheet piles occurring for approximately 18 hours within the installation period window. Removal of
the cofferdam would be done using a vibratory extractor and would be expected to also require 18 hours
for sheet pile removal. No bubble curtain would be used for the cofferdam installation due to the short
time period and operational considerations in shallow water. Removal of the cofferdam using a vibratory
extractor is expected to be acoustically comparable to installation activities. No NMS would be used
during vibratory pile driving. The cofferdam would be dewatered and the overlying substrates excavated
and sidecast to expose the cable tunnel. The sea-to-shore transition cable would be threaded through the
tunnel to the transition point and connected to the SFEC-NY'S. The connected segments would then be
sealed and reburied with native seabed sediments, and the cofferdam would be dismantled and removed
(Deepwater Wind, LLC 2020).

SFEC-Onshore construction would include installation of buried utility vaults and monitoring equipment
at the onshoring site, and excavation of an underground duct bank along the entire cable route. The duct
bank would be constructed entirely within public rights-of-way and an existing rail corridor. The specific
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configuration of the duct bank is not yet determined; however, the ducts would be placed within a 4 x 8—
foot trench along the onshore route. The duct bank would be constructed by clearing existing road or
sidewalk surfaces where necessary, excavating a trench, laying the cable and concrete armoring, and then
reburying. Road surfaces, sidewalks, or railroad prism would be replaced. Disturbed ground would be
revegetated with suitable species where appropriate. SFEC-Onshore segment construction and operation
would not result in effects on the marine environment and is therefore not considered further in this
document.

Operation

SFWF and SFEC operational PDE parameters pertinent to this consultation are described below. The
information presented in this section was obtained from the Volume | Section 3 of the COP (Deepwater
Wind, LLC 2020).

South Fork Wind Farm Repair and Maintenance

The PDE for the SFWF includes up to 15 WTGs with a capacity of up to 12 MW. The number of turbines
would not increase if the Applicant elects to use a lower capacity model. The 12-MW turbines would
stand 472 feet above mean sea level at hub height, with three 358-foot rotors. The rotor-swept area would
extend from 105 feet to a total height of 840 feet above mean sea level.

The SFWF would be remotely monitored and operated from an onshore facility. The Applicant does not
expect the SFEC to require planned maintenance but would maintain a stockpile of transmission cable for
emergency repairs as needed. SFWF WTGs would be regularly inspected and maintained by service
technicians delivered by a dedicated crew transport vessel from a nearby port. Should unplanned
maintenance (e.g., WTG replacement) be required, support vessels may travel directly to the SFWF from
locations that would be determined based on the type of maintenance that is required and vessel
availability. These vessels may originate from the Gulf of Mexico, Atlantic Coast, Europe, or other
worldwide ports. Table 6 represents anticipated vessel traffic from outside of RI/MA during the O&M
phase.

Table 6. Operations and Maintenance Phase Anticipated Trips Outside of Rhode Island-
Massachusetts

State Potential Est. Max. Est. Max. Estimated Total Likelihood
Origin Ports Daily Trips Monthly Trips (30 years) of Use
New York Montauk, Shinnecock Fish Dock <1 7 2,500 Likely
Connecticut New London N/A <1 50 Possible
Europe Unknown at this time N/A <1 30 Likely
Worldwide Unknown at this time N/A <1 1 Unlikely
Other United Paulsboro Marine Terminal (NJ), N/A <1 30 Unlikely
States ports Port of Baltimore (MD), Sparrows

Point (MD), Norfolk International
Terminal (VA), other ports
(Atlantic/Gulf of Mexico)

South Fork Export Cable

The SFEC would operate at a maximum transmission voltage of 132 kV. The SFEC would generate an
induced EMF and heat while carrying current. These effects are addressed in the effects analysis. Like the

17



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

SFWF, the SFEC marine segments would be remotely monitored from an onshore facility. The Applicant
does not expect the SFEC to require planned maintenance but would maintain a stockpile of equipment
and materials for emergency repairs as needed in the unlikely event of mechanical damage to the
transmission cable (e.g., by a ship anchor). Should unplanned maintenance or repairs be required, support
vessels could travel directly to the site from any global port as determined by the availability of vessels
with appropriate capabilities. These would likely be marine service vessels similar in size to those used
for construction and crew transport vessels.

Decommissioning and Site Clearance

The SFWF and SFEC would be decommissioned and removed when these facilities reach the end of their
designed service life; approximately 25 to 30 years. The Applicant’s COP (Deepwater Wind, LCC 2020)
describes the proposed scenario for decommissioning and removal of the SFWF and SFEC at the end of
facility service life. The same types of vessels used during construction would be employed for
decommissioning. This process would emphasize the recovery of valuable materials for recycling. The
WTGs would be removed and the monopiles cut off below the seabed and recovered to a barge for
transport. A cable-laying vessel would be used to remove as much of the inter-array and SFEC
transmission cables from the seabed as practicable to recover and recycle valuable metals. Cable
segments that cannot be easily recovered would be left buried below the seabed or rock armoring. Table 7
represents anticipated vessel traffic from outside of RI/MA during the decommissioning phase.

Table 7. Decommissioning Phase Anticipated Trips Outside of Rhode Island-Massachusetts

State Potential Est. Max. Est. Max. Estimated Likelihood
Origin Ports Daily Trips Monthly Trips Total of Use
New York Montauk, Shinnecock Fish <1 5 15 Possible
Dock
Connecticut New London <1 6 50 Likely
Europe Unknown at this time N/A 1 4 Likely
Worldwide Unknown at this time N/A 1 2 Possible
Other United Paulsboro Marine Terminal N/A 2 4 Possible
States ports (NJ), Port of Baltimore (MD),

Sparrows Point (MD),

Norfolk International Terminal
(VA), Other Ports (Atlantic/Gulf
of Mexico)

In accordance with 30 CFR 585.905 through 585.912, BOEM requires permitted operators to
decommission offshore energy facilities at the end of their design life and restore environment to baseline
conditions to the extent practicable. As detailed in 30 CFR Part 585.902, the lessee must submit an
application and receive approval from BOEM before commencing with the decommissioning process.
Final approval of this application is a separate process from approval of the conceptual decommissioning
methodology in the COP.

Decommissioning is intended to recover valuable recyclable materials, including steel piles, turbines and
related control equipment, and the copper transmission lines. The decommissioning process involves the
same types of equipment and procedures used during Proposed Action construction, absent pile driving,
and would have similar impacts on the environment. Monopile WTG foundations must be removed by
cutting at least 15 feet (4.6 m) below mudline (see 30 CFR 585.910(a)). BOEM assumes the WTG towers
and foundations can be removed using non-explosive severing methods. The inter-array and SFEC
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transmission cables would be extracted to recover valuable metals. Cable segments that cannot be
recovered would be cut and left buried. BOEM anticipated that site clearance of the sea bottom would be
required following removal of the structure. Site clearance procedures are expected to include site scan
sonar and visual surveys using remotely operated vehicle surveys. All vessel strike avoidance measures
would be required for vessel operations associated with decommissioning and site clearance. Site
clearance using high-resolution side scan sonar equipment would operate at frequencies above the hearing
ranges of all listed species (greater than 180 kilohertz [kHz]).

Proposed Mitigation, Monitoring, and Reporting Measures

This section outlines the proposed mitigation, monitoring, and reporting conditions that are intended to
minimize or avoid potential impacts to ESA-listed species. Marine mammal requirements resulting from
the IHA, which has been applied for under the MMPA by Orsted for this Project, would also be required
through the ESA consultation. Notably, the scope of the ESA consultation is broader and covers the life
of the Project where the IHA is only issued for a duration of 1 year for construction of the Project.
Therefore, the scope of some measures such as vessel strike avoidance conditions and reporting
requirements may apply beyond the scope of the IHA. Mitigation measures committed to by the
Applicant through the MMPA process will be included as conditions of the final IHA and will be
requirements. A requirement to follow final IHA conditions that apply to ESA-listed whales will also be
included as a condition in the final record of decision.

A full description of all proposed measures under the Proposed Action is in Table 8.
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Table 8. Proposed Mitigation, Monitoring, and Reporting Measures for Consultation with National Marine Fisheries Service under the
Endangered Species Act

No. Measure Description Project Phase Expected Effects

1 Adaptive Reduce unanticipated impacts on marine trust resources through near-term refinement of exclusion zones by Construction This mitigation measure
refinement of refining pile-driving monitoring protocols based on monthly and/or annual monitoring results, in coordination with would ensure that exclusion
exclusion zones BOEM and NMFS. The sizes of exclusion zones and any modifications may increase zones based on required zones are the appropriate
and monitoring  reporting. size during pile driving.
protocols

2 Passive Use PAM buoys or autonomous PAM devices to record ambient noise and marine mammal species vocalizations ~ Construction, This monitoring measure
acoustic in the Lease Area before, during, and immediately after construction (at least 2 years of operation) to monitor 0O&M, and would not reduce the
monitoring Project noise including vessel noise, pile driving, and WTG operation, and large whale detections in the WDA. decommissioning expected adverse effects on
(PAM) Monitoring would also occur during the decommissioning phase. The total number of PAM stations and array listed species, but the data

configuration will depend on the size of the zone to be monitored, the amount of noise expected in the area, and gathered could be used to
the characteristics of the signals being monitored to accomplish both monitoring during constructions, and also evaluate impacts and

meet post-construction monitoring needs. Results must be provided within 90 days of construction completion and potentially lead to additional
again within 90 days of the 1-year and 2-year anniversary of collection. The underwater acoustic monitoring must mitigation measures, if
follow standardized measurement and processing methods and visualization metrics developed by the Atlantic required (30 CFR
Deepwater Ecosystem Observatory Network (ADEON) for the U.S. Mid- and South Atlantic OCS (see 585.633(b)).
https://adeon.unh.edu/). At least two buoys must be independently deployed within or bordering the Lease Area or

one or more buoys must be deployed in coordination with other acoustic monitoring efforts in the Rl and MA Lease

Areas.

3 Periodic Monitor impacts associated with charter and recreational gear lost from expected increases in fishing around WTG O&M The removal of fishing gear
underwater foundations. Surveys by remotely operated vehicles, divers, or other means will inform frequency and locations of would reduce the expected
surveys, debris removal to decrease ingestion by and entanglement of marine species. adverse effects on sea
reporting, and The results of the surveys will be reported to BOEM (renewable_reporting@boem.gov) by April 30 for the turtles by reducing the
monofilament  nreceding calendar year in which the survey is performed. Reports will be submitted in Word format. Photographic potential for habitat
and other and videographic materials will be provided on a drive in a lossless format such as TIFF or Motion JPEG 2000. modification as well as
fishing gear Reports will include daily survey reports that include the date, contact information of the operator, location and pile hooking, entrapment, injury,
cleanup around  jgenification number, photographic and/or video documentation of the survey and debris encountered, any and death from lost fishing
WIG animals sighted, and the disposition of any located debris (i.e., removed or left in place). Required data and reports gear, and decrease the
foundations may be archived, analyzed, published, and disseminated by BOEM. potential for ingestion by

marine species.

4 Noise mitigation Noise mitigation systems (NMS) are required during impact pile driving activities to reduce the sound pressure Construction The reduction in SPLs will
systems during  levels (SPLs) that are transmitted through the water by at least 10 dB below predicted levels. reduce the area of effects to
pile driving A primary NMS is required, and a secondary NMS is required as a backup or be deployed in addition to the ESA-listed whales, sea

primary NMS to achieve a noise reduction target of -10 dB. turtles, Atlantic sturgeon,
and the prey they feed
upon.

5 Soft start for pile  SFWF must implement soft-start techniques for impact pile driving. The soft start must include an initial set of three  Construction The establishment of soft-
driving strikes from the impact hammer at reduced energy, followed by a 1-minute waiting period. This process must be start protocols would

repeated a total of three times prior to initiation of pile driving. Soft start is required for any impact driving, including minimize the potential for

at the beginning of the day, and at any time following a cessation of impact pile driving of 30 minutes or longer. adverse effects and warn
animals of the pending pile
driving activity in the area
and allow them to leave
before full hammer power is
reached.

6 Pile-driving To ensure that the required -10 dB re 1 yPa noise attenuation is met, field verification during pile driving will be Construction This monitoring measure
sound source conducted. A Sound Source Verification Plan will be submitted to the USACE, BOEM at would not reduce effects but
verification plan  renewable_reporting@boem.gov, and NMFS at incidental.take@noaa.gov for review 90 days prior to the would ensure that the

commencement of field activities for pile driving. Sound source verification must be carried out for the first deployed noise reduction
monopile and first jacket foundation to be installed. Should larger diameter piles be installed, or greater hammer technologies are effective.
size or energy used, additional field measurements must be conducted.

The plan must describe how SFWF will ensure that the location selected is representative of the rest of the piles of

that type to be installed and, in the case that it is not, how additional sites will be selected for sound source

verification or how the results from the first pile can be used to predict actual installation noise propagation for

subsequent piles. The plan must describe how the effectiveness of the sound attenuation methodology will be

evaluated based on the results. The plan must be sufficient to document sound propagation from the pile and

distances to isopleths for potential injury and harassment. The measurements must be compared to the Level A

and Level B harassment zones for marine mammals (and the injury and behavioral disturbance zones for sea

turtles and Atlantic sturgeon).

7 Pile-driving No impact or vibratory pile-driving activities will occur from January 1 to April 30. Construction Time of year restrictions for
time-of-year pile-driving activities would
restriction minimize and avoid

potentially adverse effects to
ESA-listed species that are
more likely to occur in the
area during that time period.

8 Pile-driving To minimize the effects of sun glare on visibility, no impact or vibratory pile driving may begin until at least 1 hour Construction Time of day, visibility and
weather and after (civil) sunrise to ensure effective visual monitoring can be accomplished in all directions. weather restrictions would
time restrictions 1o minimize the potential for pile driving to continue after sunset when visibility will be impaired, no pile driving may ensure that exclusion zones

begin within 1.5 hours of (civil) sunset. are effectively monitored to
) o . . ) minimize and avoid

Pl!e driving must only commence when all e)gc_lusmn zones are fully v_|S|bIe (i.e., are not obscur‘ed by darkness, potentially adverse effects to

rain, fog, etc.) for at least 30 minutes. If conditions (e.g., darkness, rain, fog, etc.) prevent the visual detection of ESA-listed species.

marine mammals in the exclusion zones, construction activities must not be initiated until the full extent of all

exclusion zones are fully visible. The lead Protected Species Observer (PSO) will determine when there is

sufficient light to ensure effective visual monitoring in all directions. SFWF must develop and implement measures

for enhanced monitoring in the event that poor visibility conditions unexpectedly arise and pile driving cannot be

stopped due to safety or operational feasibility. SFWF must prepare and submit an Alternative Monitoring Plan to

NMFS and BOEM for NMFS’ review and approval at least 90 days prior to the planned start of pile driving. This

plan may include deploying additional observers, alternative monitoring technologies (i.e., night vision, thermal,

infrared), and/or PAM with the goal of ensuring the ability to effectively monitor all exclusion zones for all ESA-

listed species in the event of unexpected poor visibility conditions.

9 Pile-driving A final pile-driving monitoring plan must be submitted to BOEM and NMFS for review and approval a minimum of ~ Construction This monitoring measure
monitoring plan 90 days prior to the commencement of pile-driving activities. The plan must: would not minimize adverse
and PSO effects but would ensure the

requirements

Contain information on the visual and PAM components of the monitoring plan;

Ensure that the full extent of the harassment distances from piles are monitored for marine mammals and sea
turtles to ensure that all potential take is documented;

Include the number of PSOs (and Native American1 monitors, if on board), the platforms and/or vessels upon
which they will be deployed, and contact information for the PSO provider(s); and

Include measures for enhanced monitoring capabilities in the event that poor visibility conditions unexpectedly
arise, and pile driving cannot be stopped.

The plan may also include deploying additional PSOs, use of night vision goggles, or use of PAM with the goal of
ensuring the ability to maintain all exclusion zones in the event of unexpected poor visibility conditions. A
communication plan detailing the chain of command, mode of communication, and decision authority must be
described. PSOs must be previously approved by NMFS to conduct mitigation and monitoring duties for pile-
driving activity. An adequate number of PSOs must be used to adequately monitor the area of the exclusion zone.
The size of the exclusion zone may vary with specific time-of-year requirements for NARWSs and should be
described in the plan.

effectiveness of the required
mitigation and monitoring
measures for pile driving.

1 BOEM is not requiring Native American monitors but BOEM encourages engagement and information sharing with Native American Tribes and participation in marine mammal
monitoring programs.
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No. Measure Description Project Phase Expected Effects

10 Pile-driving A pile-driving monitoring plan must be submitted to BOEM and NMFS for review and approval a minimum of 90 Construction The use of visual surveys
monitoring plan  days prior to the commencement of pile-driving activities. The plan must: prior to the initiation of daily
and PSO Ensure that the full extent of the harassment distances (175 dB RMS) from piles are monitored for sea turtles pile-driving activities
reporting to ensure that all potential take is documented; minimizes the potential for
requirements ) . o temporary adverse effects
for sea turtles Include (1,640 feet [500 m]) exclusion zones and exclusion zone modification protocols and approvals on sea turtles during pile

required for modification; driving.
Include _number pf PSOs that will be _used, the platforms and/or vessels upon which they will be deployed, and Monitoring and reporting
contact information for the PSO provider(s); and can be used to evaluate
Include measures for enhanced monitoring capabilities in the event that poor visibility conditions unexpectedly impacts and potentially lead
arise, and pile driving cannot be stopped. to additional mitigation

The plan may also include deploying additional observers, use of night vision goggles with the goal of ensuring the measures, if required.

ability to maintain all exclusion zones in the event of unexpected poor visibility conditions. A communication plan

detailing the chain of command, mode of communication, and decision authority must be described. PSOs must

be previously approved by NMFS to conduct mitigation and monitoring duties for pile-driving activity. A sufficient

number of PSOs must be used to fully monitor the exclusion zone. Daily PSO forms including effort, survey, and

sightings forms, must be submitted to BOEM at renewable_reporting@boem.gov monthly on the 15th day of each

month for the previous calendar month of activities. Required data and reports may be archived, analyzed,

published, and disseminated by BOEM.

11 Pile-driving Before driving any additional piles following underwater noise measurements, SFWF must review the initial field Construction This monitoring measure
noise reporting  measurement results and make any necessary adjustments to the sound attenuation system and/or the exclusion would ensure that the
and clearance or monitoring zones as detailed below. If the initial field measurements indicate that the isopleths of concern are deployed sound mitigation
zone larger than those considered, in coordination with BOEM, NMFS, and USACE, SFWF must ensure that additional systems are effective.
adjustment sound attenuation measures are put in place before additional piles are installed. Additionally, the exclusion and

monitoring zones must be expanded to match the actual distances to the isopleths of concern. If the exclusion
zones are expanded beyond 4,921.3 feet (1,500 m) for marine mammals, additional observers must be deployed
on additional platforms, with each observer responsible for maintaining watch in no more than 180 degrees with a
radius no greater than 0.93 miles (1.5 km). The exclusion zones established in the Proposed Action must be
considered minimum exclusion zones and may not be reduced based on sound source verification results. SFWF
must provide the initial results of the field measurements to NMFS, USACE, and BOEM as soon as they are
available; NMFS, USACE, and BOEM will discuss these as soon as feasible with a target for that discussion of
within two business days of receiving the results. BOEM and NMFS will provide direction to SFWF on whether any
additional modifications to the sound attenuation system or changes to the exclusion or monitoring zones are
required. BOEM must also discuss with NMFS the potential need for re-initiation of consultation if appropriate.

12 Impact pile- To ensure that pile-driving operations are carried out in a way that minimizes the exposure of listed sea turtles to Construction The use of PSO visual
driving noise that may result in injury or behavioral disturbance, PSOs will establish a 1,640.4-foot (500-m) sea turtle monitoring will reduce
exclusion zones exclusion zone for all impact pile-driving activities. adverse effects to sea
(no-go zones) turtles by establishing
for sea turtles exclusion zones that must

be free of sea turtles before
pile-driving activities
commence.

13 Impact pile To ensure that pile-driving operations are carried out in a way that minimizes the exposure of listed whales to noise Construction The establishment and
driving that may result in injury or behavioral disturbance, PSOs will establish a 2,200-m exclusion zone for all impact pile- maintenance of marine
exclusion zones driving activities for all large whales, except NARWSs. For NARWS or any unidentified large cetacean, PSOs will mammal exclusion zones
(no-go zones) establish a 4,686-m exclusion zone. will reduce the potential for
for ESA-listed temporary adverse effects to
whales ESA-listed whales.

14 Vibratory pile PSOs will establish a 1,500-m monitoring zone around all vibratory pile driving activities. Construction The establishment and
driving maintenance of exclusion
exclusion zone zones reduce the potential
for ESA-listed for temporary adverse
whales effects to ESA-listed whales.

15 Protocol when  If a ESA-listed whale or sea turtle is observed entering or within the relevant exclusion zones prior to the initiation ~ Construction The establishment and
ESA-listed of pile-driving activity, pile-driving activity must be delayed (unless activities must proceed for human safety or maintenance of exclusion
whales or sea installation feasibility) until: zones will reduce adverse
tslijrtl!l?: da:ieurin The animal is verified to have voluntarily left and is heading away from the exclusion area; or g‘feﬁ;s dbr?(/:::mt'”g exposure
prge—pile drivin% 30 minutes have elapsed without re-detection of the animal P g
exclusion

16 Enhanced time- Should a NARW be observed/detected within the exclusion zone, pile-driving activities must stop (unless activites ~ Construction The establishment of
of-year pile- must proceed for human safety or installation feasibility concerns) and may not resume until: enhanced time-of-year
driving The following day, or until a follow-up aerial or vessel-based survey is able to confirm all NARW(s) have requirements for NARWs
shutdown and departed a 6.2-mile (10-km) extended exclusion zone, as determined by the lead PSO after a full day of will reduce impacts by
restart monitoring to confirm NARW(s) have left the 6.21-mile (10-km) exclusion zone (May 1 to 14); limiting marine mammal
procedures for ) - ) ) exposure to pile driving.
NARWSs (May 1 Confirmation that all NARW(s) have left the 6.21-mile (10-km) exclusion zone (November 1 to December 31);
to May 14 and or
November 1 to Confirmation that all of NARW(s) have left the 0.62-mile (1-km) exclusion zone after 60 minutes of monitoring
December 31) (May 15 to October 31).

17 Submittal of raw  If an ESA-listed whale or sea turtle in the exclusion zone results in a shutdown or a power-down, it should be Construction The data gathered during
field data reported to BOEM within 24 hours at renewable_reporting@boem.gov. In addition, the raw data collected in the these observations could be
collection of field, must be submitted by the PSO provider and include the daily form, including the date, time, species, pile used to evaluate impacts
observations of  identification number, GPS coordinates, time and distance of the animal when sighted, time the shutdown or and potentially lead to
ESA listed power-down occurred, behavior of the animal, direction of travel, time the animal left the exclusion zone, time the additional mitigation
species in the pile driver was restarted or powered back up, and any photographs that may have been taken. This data report measures, if required (30
pile-driving must be submitted to BOEM at renewable_reporting@boem.gov monthly on the 15th day of each month for the CFR 585.633(b)).

exclusion zone

previous calendar month of activities.
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No. Measure Description Project Phase Expected Effects

18 PSO and PSOs must be previously approved by NMFS to conduct mitigation and monitoring duties for pile-driving activity. ~ construction and  This mitigation measure
reporting An sufficient number of PSOs must be used to fully monitor the exclusion zone. Daily PSO forms including O&M WOUId be used to eyaluate
requirements electronic effort, survey, and sightings forms, must be submitted to BOEM at renewable_reporting@boem.gov impacts and potentially lead
for pile driving  monthly on the 15th day of each month for the previous calendar month of activities. Required data and reports to additional mitigation

may be archived, analyzed, published, and disseminated by BOEM. Qggsgézség Sf(etg‘)”ed (30
Detection Information for Protected Species During Vessel Operations ' '
Date (YYYY-MM-DD)

Sighting ID (01, 02 or sequential sighting number for that day) (multiple sightings of same animal or group should
use the same ID)

Date and Time at first detection in UTC (YY-MM-DDT HH:MM)

Time at last detection in UTC (YY-MM-DDT HH:MM)

PSO Name(s) (Last, First)

Effort (On=source on; Off = source off)

Latitude (decimal degrees dd.ddddd), Longitude (decimal degrees dd.ddddd)

Compass heading of vessel (degrees)

Water depth (meters)

Swell height (meters)

Beaufort scale

Precipitation

Visibility (km)

Cloud coverage (%)

Glare

Sightings including common name, scientific name, or family

Certainty of identification

Number of adults

Number of juveniles

Total number of animals

Bearing to animal(s) when first detected (ship heading + clock face)

Range from vessel (reticle distance in meters)

Description (include features such as overall size; shape of head; color and pattern; size, shape, and position of
dorsal fin; height, direction, and shape of blow, etc.)

Detection narrative (note behavior, especially changes in relation to survey activity and distance from source
vessel)

Direction of travel / first approach (relative to vessel)

Behaviors observed: Indicate behaviors and behavioral changes observed in sequential order (use behavioral
codes)

If any bow-riding behavior is observed, record total duration during detection (HH:MM)

Initial heading of animal(s) (degrees)

Final heading of animal(s) (degrees)

Source activity at initial detection

Source activity at final detection (on or off)

Exclusion zone size during detection (meters)

Was the animal inside the exclusion zone?

Closest distance to vessel (reticle distance in meters)

Time at closest approach (UTC HH:MM)

Time animal entered exclusion zone (UTC HH:MM)

Time animal left exclusion zone (UTC HH:MM)

If observed/detected during ramp up / power up: First distance (reticle distance in meters). Closest distance (reticle
distance in meters), Last distance (reticle distance in meters), Behavior at final detection

Shut-down or power-down occurrences

Detections with PAM

Monitoring Effort Information During Pile Driving Operations

Date

Effort (ON=source on; OFF= source off)

If visual, how many PSOs on watch at one time?

PSOs (Last, First)

Start time of observations

End time of observations

Duration of visual observation

Wind Speed (knots), from direction

Beaufort scale

Swell (meters)

Water depth (meters)

Visibility (km)

Glare severity

Block name and number

Location: Latitude and Longitude

19 Injured/protecte  Any potential takes, strikes, or dead/injured protected species regardless of the cause, should be reported Construction, This monitoring measure
d species immediately, but no later than 24 hours of the take, to NMFS Protected Resources Division, 0O&M, and would ensure monitoring of
reporting incidental.take@noaa.gov; NOAA Fisheries 24-hour Stranding Hotline number (866-755-6622); and BOEM at decommissioning mitigation effectiveness and

renewable_reporting@boem.gov. compliance. The data
In the event that an injured or dead marine mammal or sea turtle is sighted, SFWF must report the incident to gathered could be used to
NMFS Protected Resources Division, incidental.take@noaa.gov; NOAA Fisheries 24-hour Stranding Hotline evaluate impacts and
number (866-755-6622); and BOEM at renewable_reporting@boem.gov as soon as feasible, but no later than 24 potentially lead to additional
hours from the sighting. The report must include the following information: (1) time, date, and location mitigation measures, if
(latitude/longitude) of the first discovery (and updated location information if known and applicable); (2) species required (30 CFR §
identification (if known) or description of the animal(s) involved; (3) condition of the animal(s) (including carcass 585.633(b)).

condition if the animal is dead); (4) observed behaviors of the animal(s), if alive; (5) if available, photographs or

video footage of the animal(s); and (6) general circumstances under which the animal was discovered. Staff

responding to the hotline call will provide any instructions for handling or disposing of any injured or dead animals

by individuals authorized to collect, possess, and transport sea turtles.

In the event of a suspected or confirmed vessel strike of a sea turtle by any Project vessel, SFWF must report the

incident to NMFS Protected Resources Division, incidental.take@noaa.gov; NOAA Fisheries 24-hour Stranding

Hotline (866-755-6622); and BOEM at renewable_reporting@boem.gov as soon as feasible. The report must

include the following information: (1) time, date, and location (latitude/longitude) of the incident; (2) species

identification (if known) or description of the animal(s) involved; (c) vessel's speed during and leading up to the

incident; (4) vessel's course/heading and what operations were being conducted (if applicable); (5) status of all

sound sources in use; (6) description of avoidance measures/ requirements that were in place at the time of the

strike and what additional measures were taken, if any, to avoid strike; (7) environmental conditions (e.g., wind

speed and direction, Beaufort scale, cloud cover, visibility) immediately preceding the strike; (8) estimated size and

length of animal that was struck; (9) description of the behavior of the animal immediately preceding and following

the strike; (11) estimated fate of the animal (e.g., dead, injured but alive, injured and moving, blood or tissue

observed in the water, status unknown, disappeared); and (12) to the extent practicable, photographs or video

footage of the animal(s).

In addition, any occurrence of dead non-ESA-listed fish of 10 or more individual fish within established exclusion

and/or monitoring zones must also be reported to BOEM at renewable_reporting@boem.gov as soon as feasible.

20 Automatic The USCG may require the installation of operational AlS on vessels associated with the construction and Construction, The use of AIS would
identification operation of the Project. AIS may also be required to mark the location of WTGs and the ESP. AIS may be O&M, and monitor the number of
system (AIS) on required to monitor the number of vessels and traffic patterns for analysis and compliance with vessel speed decommissioning vessels and traffic patterns
Project requirements, and to make identification of infrastructure easier for non-Project vessels. during the course of Project
construction construction, O&M, and
and operations decommissioning as well as
vessels, make the identification and
turbines, and avoidance of proposed-
ESPs Project infrastructure easier;

and ensure that proposed-
Project vessels comply with
speed restrictions.
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21 Marine debris Marine debris is defined by BSEE as any object or fragment of wood, metal, glass, rubber, plastic, cloth, paper, or  Construction and  Training of crew and
awareness and  any other manmade item or material that is lost or discarded in the marine environment. SFWF must ensure that 0&M personnel would decrease
elimination vessel operators, employees, and contractors engaged in offshore activities pursuant to the COP are briefed on the incidences of marine

marine debris prevention. BOEM must ensure that SFWF employees and contractors receive training to debris, which could
understand and implement best practices to ensure that debris is not intentionally or accidentally discharged into decrease the potential for
coastal or marine environments. Training must occur for all employees and contract personnel on the proper entanglement or ingestion of
storage and disposal practices at-sea to reduce the likelihood of accidental discharge of marine debris at all at-sea debris by listed species.
and dockside operations that can impact protected species through entanglement or incidental ingestion. Training

must include the environmental and socioeconomic impacts associated with marine trash and debris, as well as

their responsibilities for ensuring that trash and debris are not intentionally or accidentally discharged into coastal

and marine environments. In the event that any materials unexpectedly enter the water, personnel must follow

best practices to recover it if conditions are safe to do so, or notify the appropriate officials if conditions are unsafe.

Briefing materials on marine debris awareness, prevention, and protected species are available at

https://www.bsee.gov/debris

22 Exclusion zones Reduce the potential for impacts to NARWSs through the use of continuous PAM, and visual monitoring by PSOs Construction The use of PAM and PSO
(no-go zones) during pile-driving activities following standard protocols and data collection requirements specified by BOEM. visual monitoring to ensure
for NARWs PSOs will establish the following exclusion zones for NARWs 60 minutes prior to pile-driving activities through 30 that exclusion zones are

minutes post-completion of pile-driving activity: free of NARWSs before r pile-
At all times of year that pile driving takes place, for purposes of monitoring the exclusion zone, any large whale driving activities can
sighted by a PSO within 3,281 feet (1,000 m [a NARW exclusion zone]) that cannot be identified to species commence, and to record
must be treated as if it were a NARW. Additionally, a NARW observation at any distance from the pile must be any observations of NARW
treated as an observation within the exclusion zone and trigger any required delays or shutdowns in pile prior to commencement of
installation. pile-driving through 30
_ ) . minutes post pile-driving.
From November 1 to December 31 and May 1 to May 14, establish a 6.21-mile (10-km) exclusion zone for
NARWSs (SFWF may have the option to use aerial or vessel-based surveys to clear the area from May 1 to
May 14 at NMFS discretion).
For any piles driven May 15 to May 31, the exclusion zone must be extended from 3,281 feet (1,000 m) to
6,562 feet (2 km) for monopiles and 5,249 feet (1,600 m) for jacket (i.e., half distance to Level B threshold) to
minimize the extent of any take of NARWS.
For any pile driving June 1 to October 31, establish a 5,249-foot (1-km) clearance zone for NARW with the
exception as follows. Where the predicted Level B harassment zone will overlap with a DMA or Right Whale
Slow Zone, the exclusion zone must be extended from 3,281 feet to 6,562 feet (1 to 2 km) for monopiles and
5,249 feet (1,600 m) for jacket piles (i.e., half distance to Level B threshold) to minimize the extent of any take
of NARWS.
For all pile-driving activity, SFWF must designate clearance zones with radial distances as follows:
All other mysticete whales (including humpback, fin, sei, and minke whale): 1,649-foot (500-m) exclusion zone
at all times;
Monitoring must occur over the entire Level B distance to document impacts and any potential take.

23 NARW PAM A PAM plan describing all equipment, procedures, and protocols will be prepared and submitted to BOEM and Construction The use of PAM and PSOs

monitoring NMEFS at least 90 days prior to initiation of pile-driving activities. The PAM system must be designed such that better ensures that
detection capability extends to 6.21 miles (10 km) from the pile-driving location. If the PAM operator has at least exclusion zones are free of
75% confidence that a vocalization originated from a NARW within 6.21 miles (10 km) of the pile-driving location, NARWSs before pile-driving
the PAM operator must determine that a NARW has been detected. activites commence, and
SFWF must continue to deploy the PAM system that is in place May 1- through May 31 and implement an monitors any NARWSs in the
extended PAM monitoring zone of 6.21 miles (10 km) around any pile to be driven with all detections of NARWs area during and after pile
provided to the visual PSO to increase situational awareness and to be considered as pile driving is planned. driving.
At all times of year that pile driving takes place, any PAM detection of a NARW within the clearance/exclusion
zone (May 1-May 14: radius 10,000 m; May 15—December 31: radius 6,000 m) surrounding a pile must be
treated the same as a visual observation and trigger any required delays in pile installation.
Between June 1 and October 31, if a DMA or Right Whale Slow Zone is designated that overlaps with a predicted
Level B harassment zone from a pile to be installed, the PAM system in place during this period must be extended
to the largest practicable detection zone to increase situational awareness of the visual PSOs and for purposes of
planning pile installation. At all times of year any visual or PAM detection in the seasonal exclusion zones must
trigger any required delays or shutdowns in pile installation.

24 Protocols for If an ESA-listed species is observed entering or within the relevant exclusion zone during pile driving, the hammer  Construction The establishment of
shutdown and must be shut down (unless activities must proceed for human safety or installation feasibility) until: shutdown and power-down
power-down The animal is verified to have voluntarily left and is heading away from the exclusion area; or protocols may decrease the
when ESA- ] . . ] potential for impacts to ESA-
listed species 30 minutes have elapsed without re-detection for ESA-listed whales; or listed species.
are sighted 60 minutes have elapsed without re-detection for sea turtles; or
gﬁ\r/lll;]]% pile Enhanced time-of-year NARW protocols are followed.

If shutdown is called for but SFWF determines shutdown is not technically feasible due to human safety concerns
or to maintain installation feasibility, reduced hammer energy must be implemented, when the lead engineer
determines it is technically feasible to do so.
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25 Weekly and During the pile driving/construction period, SFWF must compile and submit weekly reports that document start and Construction This monitoring measure
monthly pile- stop of all pile driving daily, the start and stop of associated observation periods by the PSOs, details on the would gather data that could

driving reports

deployment of PSOs, and a record of all observations of marine mammals and sea turtles. These weekly reports
must be submitted by the POS providers to BOEM at renewable_reporting@boem.gov and NMFS at
incidental.take@noaa.gov and can consist of raw data. Weekly reports are due on Wednesday for the previous
week (Sunday-Saturday). Required data and reports may be archived, analyzed, published, and disseminated by
BOEM.

PSO data must be reported weekly (Sunday through Saturday) from the start of visual and/or PAM effort during
construction activities, and every week thereafter until the final reporting period. Weekly reports are due on
Wednesday for the previous week. Any editing, review, and quality assurance checks must only be completed by
the PSO provider prior to submission. Monthly summary reports must be submitted by the SFWF in coordination
with PSO providers as needed. Qualified PSOs must monitor watch and exclusion zones when using geological
and geophysical equipment that may adversely affect protected species.

Reporting Instructions
SFWF must submit a monthly summary report of construction activities on the 15th of each month including
summaries of pile driving, vessel operations (including port departures, number, type of vessel, and route),
protected species sightings, vessel strike-avoidance measures taken, and any shutdowns or potential takes that
may have occurred.
SFWF must require PSO providers to submit PSO data in Excel format every 7 days.
Data must be collected in accordance with standard reporting forms, software tools, or electronic data forms
approved by BOEM for the particular activity.
Forms must be filled out for each vessel with PSOs aboard.
Do not use NA for unfilled cells; leave them empty.
Submit report in Word and Excel formats (do not submit a pdf).
All dates must be entered as YYYY-MM-DD.
All times must be entered in 24 Hour UTC as HH:MM.
Please note that new entries should be made on the Effort form each time a pile segment or weather conditions
change, and at least once an hour as a minimum.
Both weekly and monthly reports must be submitted to BOEM at renewable_reporting@boem.gov. Always
check forms for completeness and resolve any problems before submittal. Name the file: Lease#
ProjectName_PSOData_YearMonthDay to YearMonthDay.xIs

The following Project, Operations, Detection, and Effort data fields are required to be reported in Excel format as
weekly reports during construction. These data may be generated through software applications or otherwise
recorded electronically by PSOs. Applications developed to record PSO data are encouraged as long as the data
fields listed below can be recorded and exported to Excel. Alternatively, BOEM has developed an Excel
spreadsheet with all the necessary data fields that is available upon request.

Project Information for Pile Driving
Project Name
Lease Number
State Coastal Zones
PSO Contractor(s)
Vessel Name(s)
Reporting dates
Sound sources including hammer type(s) and power levels used
Visual monitoring equipment used (e.g., bionics, magnification, IR cameras, etc.)
Distance finding method used
PSO names and training
Observation height above sea surface
Operations Information for Pile Driving
Date
Hammer type (make and model)
Greatest hammer power used for each pile
Pile identifier and pile number for the day (e.g., pile 2 of 3 for the day)
Pile diameters
Pile length
Pile locations (latitude and longitude)
Time pre-exclusion visual monitoring began in UTC (HH:MM)
Time pre-exclusion monitoring ended in UTC (HH:MM)
Time pre-exclusion PAM monitoring began in UTC (HH:MM)
Time PAM monitoring ended in UTC (HH:MM)
Duration of pre-exclusion and PAM visual monitoring
Time power up/ramp up began
Time equipment full power was reached
Duration of power up/ramp up
Time pile driving began (hammer on)
Time pile-driving activity ended (hammer off)
Duration of activity
Did a shutdown/powerdown occur?
Time shutdown was called for (UTC)
Time equipment was shutdown (UTC)
Record any habitat or prey observations
Record any marine debris sighted
Detection Information for Protected Species
Date (YYYY-MM-DD)
Sighting ID (VO01, V02, or sequential sighting number for that day) (multiple sightings of same animal or group
should use the same ID)
Date and time at first detection in UTC (YY-MM-DDT HH:MM)
Time at last detection in UTC (YY-MM-DDT HH:MM)
PSO name(s) (Last, First)
Effort (On=source on; Off = source off)
Latitude (decimal degrees dd.ddddd), longitude (decimal degrees dd.ddddd)
Compass heading of vessel (degrees)
Water depth (meters)
Swell height (meters)
Beaufort scale
Precipitation
Visibility (km)
Cloud coverage (%)
Glare
Sightings including common name, scientific name, or family
Certainty of identification
Number of adults
Number of juveniles
Total number of animals
Bearing to animal(s) when first detected (ship heading + clock face)
Range from vessel (reticle distance in meters)
Description (include features such as overall size; shape of head; color and pattern; size, shape, and position of
dorsal fin; height, direction, and shape of blow, etc.)
Detection narrative (note behavior, especially changes in relation to survey activity and distance from source
vessel)
Direction of travelffirst approach (relative to vessel)
Behaviors observed: indicate behaviors and behavioral changes observed in sequential order (use behavioral
codes)
If any bow-riding behavior observed, record total duration during detection (HH:MM)
Initial heading of animal(s) (degrees) Final heading of animal(s) (degrees)
Source activity at initial detection
Source activity at final detection (on or off)
Exclusion zone size during detection (meters)
Was the animal inside the exclusion zone?
Closest distance to vessel (reticle distance in meters)
Time at closest approach (UTC HH:MM)
Time animal entered exclusion zone (UTC HH:MM)
Time animal left exclusion zone (UTC HH:MM)
If observed/detected during ramp up/power up: first distance (reticle distance in meters), closest distance (reticle
distance in meters), last distance (reticle distance in meters), behavior at final detection
Shut-down or power-down occurrences
Detections with PAM

be used to evaluate impacts
and potentially lead to
additional mitigation
measures, if required (30
CFR § 585.633(b)).
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Monitoring Effort Information for Pile Driving
Date
Effort (ON=source on; OFF= source off)
If visual, how many PSOs on watch at one time?
PSOs (Last, First)
Start time of observations
End time of observations
Duration of visual observation
Wind speed (knots), from direction
Swell (meters)
Water depth (meters)
Visibility (km)
Glare severity
Block name and number
Location: Latitude and Longitude

26 PSO/PAM PSOs must be provided by a third-party provider. PSOs must have no tasks other than to conduct observational Construction, The mitigation measure
training effort, collect and report data, and communicate with and instruct relevant vessel crew with regard to the presence  O&M, and would ensure that PSOs
requirements of ESA-listed species and mitigation requirements (including brief alerts regarding maritime hazards). decommissioning have appropriate training for

PSOs and/or PAM operators must have completed a commercial PSO training program for the Atlantic with an monitoring ESA-listed
overall examination score of 80% or greater (Baker et. al 2013). Training certificates for individual PSOs must be species during vessel
provided to BOEM upon request. operations and pile driving.
PSOs and PAM operators must be approved by NMFS prior to the start of a survey. Application requirements to

become a NMFS-approved PSO for construction activities can be found at https://www.fisheries.noaa.gov/new-
england-mid-atlantic/careers-and-opportunities/protected-species-observers or for geological and geophysical

surveys by sending an inquiry to nmfs.psoreview@noaa.gov. SFWF must provide to BOEM upon request,

documentation of NMFS approval for individual PSOs.

For the following activities, lead PSOs must be deployed as part of the minimum number of PSOs as follows: at

least one lead PSO must be on duty at any given time as the lead PSO or PSO monitoring coordinator during pile

driving; at least one lead PSO must be present on each HRG survey vessel; PSOs on transit vessels must be

trained, but do not need to be authorized as a lead PSO. Any required lead PSOs must have prior approval from

NMFS to be a lead or unconditionally approved PSO.

PSOs on duty must be clearly listed on daily data logs for each shift.

A sufficient number of PSOs, consistent a with the final IHA, must be deployed to: record data in real time,

effectively monitor the affected area for the Project with visual surveys in all directions around a pile, PAM, and

continuous monitoring of sighted NARWSs in the area during enhanced seasonal monitoring requirements.

PSOs must not be on watch for more than 4 consecutive hours, with at least a 2-hour break after a 4-hour watch.

PSOs must not work for more than 12 hours in any 24-hour period unless an alternative schedule is approved by

BOEM.

Visual monitoring must occur from the most appropriate vantage point on the associated operational platforms that

allows for 360-degree visual coverage around a vessel.

SFWF must ensure that suitable equipment is available to PSOs including binoculars, range-finding equipment, a

digital camera, and electronic data recording devices (e.g., a tablet) to adequately monitor the distance of the

watch and exclusion zones, to determine the distance to protected species during surveys, to record sightings and

verify species identification, and to record data.

Observations must be conducted while free from distractions and in a consistent, systematic, and diligent manner.

27 Vessel crew Project-specific training must be conducted for all vessel crew prior to the start of in-water construction activities. Construction, Training of crew and
training Confirmation of the training and understanding of the requirements must be documented on a training course log 0O&M, and personnel would minimize
requirements sheet. The log sheets must be provided to BOEM upon request. All vessel crewmembers must be briefed in the decommissioning the potential for adverse

identification of sea turtles and marine mammals and in regulations and best practices for avoiding vessel effects to ESA-listed species

collisions. Reference materials must be available aboard all Project vessels for identification of sea turtles and by increasing the

marine mammals. The expectation and process for reporting of sea turtles and marine mammals (including live, effectiveness of mitigation

entangled, and dead individuals) must be clearly communicated and posted in highly visible locations aboard all and monitoring measures

Project vessels, so that there is an expectation for reporting to the designated vessel contact (such as the lookout through educational and

or the vessel captain), as well as a communication channel and process for crew members to do so. training materials and avoid
vessel interactions with
ESA-listed species.

28 Daily pre- PAM and visual surveys must be conducted each day before pile driving begins to establish the numbers, surface  Construction The use of PAM and visual
construction presence, behavior, and travel directions of protected species in the area. These surveys will follow standard surveys prior to the initiation
surveys protocols and data collection specified by BOEM. In addition to standard daily surveys, SFWF must include an of daily pile-driving activities

enhanced survey plan for November—December and May 1-May 31 to minimize risk of exposure of NARWSs to would minimize the potential

pile-driving noise that includes daily pre-construction surveys. for adverse effects on
marine mammals and sea
turtles by identifying
individuals that may be
adversely affected by
acoustic impacts from pile
driving.

29 Vessel strike Vessel operators and crews must maintain a vigilant watch for all marine mammals and slow down, stop their Construction, The mitigation and
avoidance of vessel, or alter course, as appropriate and regardless of vessel size, to avoid striking any marine mammal as long  O&M, and monitoring measure would
ESA-listed as it is safe to do so. Vessel speeds must be reduced to 10 knots or less when mother/calf pairs, pods, or large decommissioning minimize the potential for
whales (non- assemblages of cetaceans are observed within the path of the vessel. adverse effects on marine
geophysical Large whales: Avoidance measures must occur for listed whales or any other unidentified whale sighted within a mammals resulting from
survey vessels)  1g0-degree direction of the forward path of the vessel (90 degrees port to 90 degrees starboard) at a distance of vessel interactions.

1,640 feet (500 m) or less from a survey vessel. Trained crew or PSOs must notify the vessel captain of any whale
within 1,640 feet (500 m) of vessel within this area. The vessel captain must immediately implement strike-
avoidance procedures to maintain a separation distance of 1,640 feet (500 m) from all ESA-listed whales,
changing vessel direction or reducing vessel speed to allow the animal to travel away from the vessel. Any time a
listed whale is within 656 feet (200 m) of an underway vessel, a full stop is required if safety permits. If a whale is
observed but cannot be confirmed as a species other than a NARW, the vessel operator must assume that it is a
NARW and take appropriate action to avoid the animal.

30 Vessel strike During all phases of the Project, vessel operators and crews must maintain a vigilant watch for sea turtles and Construction, This mitigation measure
avoidance of slow down, stop their vessel, or alter course, as appropriate and regardless of vessel size, to avoid striking any sea O&M, and would minimize the potential
sea turtles (non- turtles as long as it is safe to do so. All vessels must maintain a minimum separation distance of 328 feet (100 m)  decommissioning for ship strikes of sea turtles.
geophysical from sea turtles whenever possible. Trained crew lookouts must monitor seaturtlesightings.org daily and prior to
survey vessels) each trip to note and report any observations of sea turtles in the vicinity of the planned transit to all vessel

operators/captains and lookouts on duty that day. If a sea turtle is sighted within 328 feet (100 m) of the operating
vessels’ forward path, the vessel operator must slow down to 4 knots (unless unsafe to do so) and may resume
normal vessel operations once the vessel has passed the sea turtle. If a sea turtle is sighted within 164 feet (50 m)
of the forward path of the operating vessel, the vessel operator must shift to neutral when safe to do so and then
proceed away from the turtle at a speed of 4 knots or less until there is a separation distance of at least 328 feet
(100 m) at which time normal vessel operations may be resumed. Between June 1 and November 30, vessels
must avoid transiting through areas of visible jellyfish aggregations or floating vegetation lines or mats. In the event
that operational safety prevents avoidance of such areas, vessels must slow to 4 knots while transiting through
such areas.

31 Vessel observer SFWF must ensure that vessel operators and crew maintain a vigilant watch for marine mammals, giant manta Construction, The mitigation and
requirements rays or sea turtles by slowing down, altering course, or stopping the vessel to avoid striking marine mammals or 0O&M, and monitoring measure would

sea turtles. Vessel personnel must be provided an Atlantic reference guide that includes and helps identify marine
mammals and sea turtles that may be encountered in the Project area and material regarding NARW SMAs,
sightings information, and reporting. When not on active watch duty, members of the monitoring team must consult
NMFS’ NARW reporting systems for the presence of NARWSs in the Project area. A visual observer aboard the
vessel must monitor a vessel strike-avoidance zone around the vessel. All vessels transiting to and from the WDA
and traveling over 10 knots must have a visual observer on duty at all times. SFWF must also have a trained
lookout on all vessels during all phases of the Project between June 1 and November 30 to observe for sea turtles
and communicate with the captain to take required avoidance measures as soon as possible if one is sighted. If a
vessel is carrying a visual observer for the purposes of maintaining watch for NARWSs, an additional lookout is not
required and this visual observer must maintain watch for whales, giant manta rays and sea turtles. If the trained
lookout is a vessel crewmember, this must be their designated role and primary responsibility while the vessel is
transiting. Any designated crew observers should be trained in the identification of sea turtles and in regulations
and best practices for avoiding vessel strikes. The trained lookout must monitor seaturtlesightings.org prior to each
trip and report any observations of sea turtles in the vicinity of the planned transit to all vessel operators/captains
and lookouts on duty that day.

decommissioning

minimize the potential for
adverse effects on ESA-
listed species.
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32 Vessel speed From November 1 through May 14, all vessels must travel at 10 knots or less when transiting to/from or within the ~ Construction, The mitigation and
requirements WDA, except within Nantucket Sound (unless an active DMA is in place) and except crew transfer vessels as 0&M, and monitoring measure would
November 1 described below. From November 1 through May 14, crew transfer vessels may travel at more than 10 knots if decommissioning minimize the potential for
through May 14 there is at least one visual observer on duty at all times aboard the vessel to visually monitor for large whales, and ship strikes.

real-time PAM is conducted. If a NARW is detected via visual observation or PAM within or approaching the transit
route, all crew transfer vessels must travel at 10 knots or less for the remainder of that day.

33 Vessel speed All vessels, regardless of length, must travel at 10 knots or less within any NMFS-designated DMA, with the Construction, The mitigation and
requirements in  exception of crew transfer vessels as described above. Crew transfer vessels traveling within any designated DMA O&M, and monitoring measure would
DMAs must travel at 10 knots or less, unless NARWSs are confirmed to be clear of the transit route and WDA for two decommissioning minimize the potential for

consecutive days, as confirmed by either vessel-based surveys conducted during daylight hours and PAM, or by ship strikes.
an aerial survey conducted once the lead aerial observer determines adequate visibility. If confirmed clear by one

of these measures, vessels transiting within a DMA must employ at least two visual observers on duty to monitor

for NARWs. If a NARW is observed within or approaching the transit route, vessels must operate at 10 knots or

less until clearance of the transit route for two consecutive days is confirmed by the procedures described above.

34 Vessel speed All vessels greater than or equal to 65 feet (19.8 m) in overall length must comply with the 10-knot speed Construction, This mitigation and
requirements in  restriction in any SMA (see https://www.fisheries.noaa.gov/national/endangered-species-conservation/reducing- O&M, and monitoring measure
SMAs ship-strikes-north-atlantic-right-whales). decommissioning minimizes the potential for

impacts to NARWSs from
vessel interactions.

35 Reporting of all  If a NARW is observed at any time by PSOs or personnel on any Project vessels, during any Project-related Construction, This monitoring measure
NARW activity or during vessel transit, SFWF must immediately report the sighting information to NMFS and BOEM (the 0O&M, and would ensure that NMFS,
sightings time, location, and number of animals) to the NOAA Fisheries 24-hour Stranding Hotline number (866-755-6622), = decommissioning BOEM, and other vessels in

the USCG via channel 16, and through the WhaleAlert app (http://www.whalealert.org/). the area are aware of the
NARW'’s presence.

36 Vessel Whenever multiple Project vessels are operating, any visual observations of listed species (marine mammals and  Construction, Communication between
communication  sea turtles) must be communicated to a PSO and/or vessel captains associated with other Project vessels. O&M, and Project vessels would
of threatened decommissioning further reduce potentially
and adverse effects by alerting
endangered vessels to the presence of
species marine mammals in the
sightings area, potentially minimizing

the vessel interactions.

37 Marine mammal Measures will be required under the Data Collection Programmatic Consultation upon completion of the ongoing Construction, The use of PSO visual
and sea turtle consultation with NMFS 0O&M, and monitoring for establishing
geophysical decommissioning that exclusion zones are
survey free of marine mammals or
exclusion zones sea turtles before

geophysical surveys
commence decreases the
potential for behavioral take.

38 Geophysical Measures will be required under the Data Collection Programmatic Consultation upon completion of the ongoing Construction, This monitoring measure
survey off-effort  consultation with NMFS 0O&M, and would be used to evaluate
PSO monitoring decommissioning impacts and potentially lead

to additional mitigation
measures, if required.

39 Geophysical Measures will be required under the Data Collection Programmatic Consultation upon completion of the ongoing Construction, The mitigation and
survey vessel consultation with NMFS O&M, and monitoring measure would
whale strike- decommissioning minimize or avoid potentially
avoidance and adverse effects on ESA-
equipment listed species. The
shutdown shutdown and power-down
protocols protocols would avoid

impacts by ensuring that no
listed species are adversely
affected.

40 Geophysical Measures will be required under the Data Collection Programmatic Consultation upon completion of the ongoing Construction, The use of PSO visual
survey consultation with NMFS O&M, and monitoring and exclusion
clearance of decommissioning zones would avoid adverse
exclusion zone effects to ESA-listed whales.
and restart
protocols
following
shutdowns

41 Sea turtle Measures will be required under the Data Collection Programmatic Consultation upon completion of the ongoing Construction, The use of PSO visual
avoidance and  consultation with NMFS O&M, and monitoring would further
exclusion zones decommissioning reduce the expected
during temporary impacts on sea
geophysical turtles by establishing
surveys exclusion zones that must

be free of sea turtles for
HRG survey activities to
commence.

42 Geophysical Measures will be required under the Data Collection Programmatic Consultation upon completion of the ongoing Construction, The use of PSO visual
survey consultation with NMFS. 0O&M, and monitoring would further

exclusion zone,
power-up, and
re-start
procedures

decommissioning

reduce the expected
temporary impacts on sea
turtles by establishing
exclusion zones that must
be free of sea turtles for
HRG survey activities to
commence or resume.
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SPECIES AND CRITICAL HABITAT CONSIDERED, BUT
DISCOUNTED FROM FURTHER ANALYSIS

Several species and critical habitats have the potential to only be affected by interactions with vessels
outside of the SFWF, SFEC, and supporting ports in the WDA. Primarily, these interactions may be
associated with transits of vessels and the transport of components during construction of the Project. In
other cases, the occurrence of the species is so unlikely or rare that the potential for adverse effects to
occur is discountable. As described in the Proposed Action section above, the action area includes
potential transits from the Gulf of Mexico, Canada, or Europe. Potential interactions with blue whale,
giant manta ray, hawksbill sea turtle, Northeast Atlantic DPS of loggerhead sea turtle, Atlantic salmon,
and ocean whitetip shark are not expected in the SFWF and SFEC footprint, but may be affected by
transits during construction of the Proposed Action from these distant port locations. Likewise, transits
may occur through critical habitat designated for NARWS, but are not expected to adversely affect the
essential features of that critical habitat.

Blue Whale — Endangered

In the North Atlantic Ocean, the range of blue whales (Balaenoptera musculus) extends from the
subtropics to the Greenland Sea. As described in Hayes et al. 2020 (the most recent stock assessment
report), blue whales have been detected and tracked acoustically in much of the North Atlantic with most
of the acoustic detections around the Grand Banks area of Newfoundland and west of the British Isles.
Photo-identification in eastern Canadian waters indicates that blue whales from the St. Lawrence,
Newfoundland; Nova Scotia; New England; and Greenland all belong to the same stock, whereas blue
whales photographed off Iceland and the Azores appear to be part of a separate population (Cetacean and
Turtle Assessment Program [CETAP] 1982; Sears and Calambokidis 2002; Sears and Larsen 2002;
Wenzel et al. 1988). In the action area, blue whales are most frequently sighted in the waters off eastern
Canada, with most of the recent records in the Gulf of St. Lawrence (Hayes et al. 2020), which is outside
the action area. The largest concentrations of blue whales are found in the lower St. Lawrence Estuary
(Comtois et al. 2010; LeSage et al. 2007), which is outside of the action area. Blue whales do not
regularly occur within the United States Exclusive Economic Zone and typically occur further offshore in
areas with depths of 100 m or more (Waring et al. 2010).

Migration patterns for blue whales in the eastern North Atlantic Ocean are poorly understood. However,
blue whales have been documented in winter months off Mauritania in northwest Africa (Baines and
Reichelt 2014); in the Azores, where their arrival is linked to secondary production generated by the
North Atlantic spring phytoplankton bloom (Visser et al. 2011); and traveling through deepwater areas
near the shelf break west of the British Isles (Charif and Clark 2009). Blue whale calls have been detected
in winter on hydrophones along the mid-Atlantic ridge south of the Azores (Nieukirk et al. 2004).

Blue whales have not been documented in the WEA. The rarity of observations in this area is consistent
with the conclusion in Hayes et al. (2020) that the blue whale is best considered as an occasional visitor in
United States Atlantic Exclusive Economic Zone waters and would be rare along the vessel transit route
from East Coast vessel transit routes. Given the rarity of blue whales in this area, it is extremely unlikely
that any blue whales would co-occur in the area with these vessel trips. Similarly, given the rarity of blue
whales along any transit routes from Europe, co-occurrence with any of those trips is not reasonably
expected. However, even if co-occurrence did occur, any effects are extremely unlikely. This is because
the slow transit speed (not exceeding 10 knots) and the use of a dedicated lookout would allow vessel
operators to avoid interactions with any whales along the vessel transit route. Traveling at speeds not
exceeding 10 knots provides a significant reduction in risk of vessel strike because it provides for greater
opportunity for a whale to evade the vessel and also ensures that vessels are operating at such a speed that
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they can make evasive maneuvers in time to avoid a collision (Jensen and Silber 2004; Laist et al. 2001;
Vanderlaan and Taggart 2007). Therefore, based on the unexpected co-occurrence of blue whales and
Project vessels as well as the speed reductions and use of a lookout, any effects to blue whales are
extremely unlikely to occur.

Available sightings data are available at: http://seamap.env.duke.edu/species/180528.

Shortnose Sturgeon — Endangered

The shortnose sturgeon (Acipenser brevirostrum) is anadromous, spawning and growing in freshwater and
foraging in both the estuary of its natal river and shallow marine habitats close to the estuary (Bain 1997;
Fernandes et al. 2010). Although the Hudson and Connecticut Rivers support known populations of
shortnose sturgeon, the estuarine habitats associated with these systems are separated from the WDA by a
minimum of 30 miles of marine habitat. This open water creates an effective movement barrier. Within the
Gulf of Maine, some portion of the shortnose sturgeon population natal to the Kennebec River make
nearshore coastal migrations north to at least the Penobscot River and south to the Merrimack River. Despite
intense study of shortnose sturgeon in New England, there is only one recorded occurrence of a shortnose
sturgeon making a coastal migration outside of the Gulf of Maine. In autumn 2014, a shortnose sturgeon was
caught in the Merrimack River (Massachusetts) carrying a tag that was implanted in the Connecticut River in
2001 (personal communication Kieffer and Savoy 2014, as cited in NMFS 2020a). The genetic
differentiation between the Connecticut and Merrimack River sturgeon populations is a reflection of the
rarity of these types of movements. Based on this information, shortnose sturgeon are not likely to occur in
the action area, and effects of the Proposed Action on the shortnose sturgeon are not anticipated.

Giant Manta Ray — Threatened

The giant manta ray (Manta birostris) inhabits temperate, tropical, and subtropical waters worldwide,
between 35°N and 35°S latitudes. In the western Atlantic Ocean, this includes South Carolina south to
Brazil and Bermuda. Sighting records of giant manta rays in the Mid-Atlantic and New England are rare,
but individuals have been observed as far north as New Jersey (Miller and Klimovich 2017) and Block
Island (Gudger 1922). Giant manta rays travel long distances during seasonal migrations and may be
found in upwelling waters at the shelf break south of the Project area. There is a small chance that the
Project vessels traveling between the WDA and Europe could traverse some upwelling areas. The species
could also be encountered in the action area associated with Project vessels moving between the WDA
and ports in the Gulf of Mexico or the Southeast United States Based on the low potential for occurrence
in the WDA and the probable low encounter rate by vessels in the action area, effects of the Proposed
Action on the giant manta ray are not anticipated. Additionally, the general mitigation and monitoring
measures proposed for all Project vessels to watch out for and avoid all giant manta rays would further
reduce the chance of any adverse effects to the species from the Proposed Action.

Hawksbill Sea Turtle — Endangered

The hawksbill sea turtle (Eretmochelys imbricata) is found in tropical and subtropical regions of the
Atlantic, Pacific, and Indian Oceans and is uncommon in the waters of the continental United States.
Hawksbills are typically associated with coral reefs, such as those found in the Caribbean and Central
America. Occurrence north of Florida is rare (NMFS and USFWS 1993). Hawksbill sea turtles are a
circumtropical species that in the Atlantic Ocean is most commonly observed between 30°N and 30°S
latitude. In the western Atlantic, hawksbills are typically found in the Caribbean Sea and the Gulf of
Mexico off the coasts of Florida and Texas. No nesting beaches exist in the action area. United States
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records of species occurrence near the proposed wind farm area are rare. The Ocean Biogeographic
Information System Spatial Ecological Analysis of Megavertebrate Populations (OBIS-SEAMAP)
database (Halpin et al. 2009) contains only six hawksbill turtle observation records for the region. These
include two verified stranding records, both from Martha’s Vineyard in 1911, and four shipboard survey
records at and seaward of the shelf break to the east and south of the action area. The species was not
observed in recent, multi-year aerial and shipboard surveys of the RI/MA WEA (Kraus et al. 2016). These
historical observations are considered extralimital because the action area and surroundings are outside
the normal range of hawksbill turtles. The small number of individuals observed were most likely stunned
by exposure to unusual cold-water events and transported northward into the region by the Gulf Stream.
These occurrences are not representative of normal behaviors or distribution, and the affected individuals
would likely die without human intervention. Extralimital occurrence is not representative of even
occasional individual or population behavior, meaning effectively that this species does not occur in the
action area and would not be affected by the construction, O&M, and decommissioning of the Proposed
Action. However, hawksbills could be present in vessel transit area originating or returning to ports in the
Gulf of Mexico. Despite their potential presence, their densities are expected to be low in the deeper
water transit routes expected to be taken by vessels. In addition to encounters between vessels and
hawksbills is expected to be discountable due to the mitigation and monitoring measures proposed for all
Project vessels to watch out for and avoid all sea turtles. The Proposed Action is not expected to result in
any adverse effects to hawksbill sea turtles.

Gulf of Maine Distinct Population Segment of Atlantic
Salmon - Endangered

The only remaining populations of the Gulf of Maine DPS of the Atlantic salmon (Salmo salar) are in
Maine. Smolts migrate from their natal river to foraging grounds in the North Atlantic, and after one or
more winters at sea, adults return to their natal river to spawn. Atlantic salmon are not known to occur in
the WEA,; the only potion of the action area that may overlap with their distribution is their migration
route in the GOM, which may be transited by vessels from Canada. There is no evidence of interactions
between vessels and Atlantic salmon. Vessel strikes are not identified as a threat in the listing
determination (74 Federal Register 29344) or the recent recovery plan (NMFS and USFWS 2019a), and
there is no information to suggest that vessels in the ocean have any effects on migrating Atlantic salmon.
Therefore, effects to Atlantic salmon are not expected even if migrating individuals co-occur with Project
vessels moving between the Project site and ports in Canada.

Oceanic Whitetip Shark — Threatened

The oceanic whitetip shark (Carcharhinus longimanus) is typically found offshore in the open ocean, on
the OCS, or around oceanic islands in water deeper 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 Ocean, oceanic whitetip sharks occur from Maine to
Argentina, including the Caribbean and Gulf of Mexico. In the central and eastern Atlantic Ocean, the
species occurs from Madeira, Portugal, south to the Gulf of Guinea, and possibly in the Mediterranean
Sea. Oceanic whitetip sharks are not known to occur in the WDA,; the only portion of the action area that
overlaps with their distribution is the open ocean waters that may be transited by vessels from Europe.
Vessel strikes are not identified as a threat in the status review (Young et al. 2017), listing determination
(83 Federal Register 4153), or the recovery outline (NMFS 2018d). There is no information to suggest
that vessels in the ocean have any effects on oceanic whitetip sharks. Therefore, effects to this species are
not expected even if migrating individuals co-occur with Project vessels.
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Northeast Atlantic Distinct Population Segment of
Loggerhead Sea Turtle

The Northeast Atlantic DPS of loggerhead sea turtle (Caretta caretta) occurs in the northeast Atlantic
Ocean north of the equator, south of 60°N Latitude, and east of 40°W Longitude except in the vicinity of
the Strait of Gibraltar where the eastern boundary is 5°36’ W Longitude. The only portion of the action
area where Northeast Atlantic DPS loggerheads occur is along the portion of any vessel transit routes
from Europe that are east of 40°W Longitude. In this portion of the action area, co-occurrence of Project
vessels and individual sea turtles is expected to be extremely unlikely; this is because of the dispersed
nature of sea turtles in the open ocean and because of the only intermittent presence of Project vessels.
Together, these make it extremely unlikely that any Northeast Atlantic DPS loggerheads would be struck
by a Project vessel. No other effects to sea turtles from this DPS are anticipated.

Critical Habitat Designated for the North Atlantic Right Whale

On January 27, 2016, NMFS issued a final rule designating critical habitat for NARWSs (81 Federal
Register 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). The
proposed vessel transit routes to be used for some Project vessels may originate from Canada, the Gulf of
Mexico, or Europe.

As identified in the final rule (81 Federal Register 4837), the physical and biological features essential to
the conservation of the NARW that provide foraging area functions in Unit 1 are as followings:

e The physical oceanographic conditions and structures of the Gulf of Maine and Georges Bank
region that combine to distribute and aggregate Calanus finmarchicus (a copepod species
abundant in the Atlantic Ocean) for right whale foraging, namely prevailing currents and
circulation patterns, bathymetric features (basins, banks, and channels), oceanic fronts, density
gradients, and temperature regimes

e Low flow velocities in Jordan, Wilkinson, and Georges Basins that allow diapausing Calanus
finmarchicus to aggregate passively below the convective layer so that the copepods are retained
in the basins

e Late stage Calanus finmarchicus in dense aggregations in the Gulf of Maine and Georges Bank
region

e Diapausing Calanus finmarchicus in aggregations in the Gulf of Maine and Georges Bank region

This BA considers whether the Proposed Action would have any effects to NARW critical habitat Unit 1.
Copepods in critical habitat originate from Jordan, Wilkinson, and Georges Basin. The effects of the
Proposed Action, including those of vessels going to/from Canada, do not extend to these areas, and
effects to the generation of copepods in these areas that could be attributable to the Proposed Action are
not expected. The Proposed Action would 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. 2020); can cause wakes that will result in detectable changes in vertical motion and/or
structure in the water column (e.g., Brostrom 2008; Christiansen and Hasager 2005); and can cause
detectable wakes downstream from a wind farm by increased turbidity (Vanhellemont and Ruddick
2014). However, these effects would not extend more than a few hundred meters from each foundation.
The Vineyard Wind project is a significant distance from NARW critical habitat and, thus, this project is
not anticipated to affect the oceanographic features of critical habitat. Further, the Vineyard Wind project
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is not anticipated to cause changes to the physical or biological features of critical habitat by worsening
climate change, given the energy generated by the project is anticipated to displace electricity generated
by existing fossil-fuel fired plants and to only support existing uses. Therefore, the Proposed Action
would have no effect on NARW critical habitat Unit 1.

In regard to Unit 2, BOEM did not identify any potential effects of the Proposed Action that would affect
calm sea surface conditions of Force 4 or less on the Beaufort Wind Scale, nor affect sea surface
temperatures. No potential effects to water depths were identified that would increase or decrease water
depths between 6 to 28 m and no essential features would be affected by the Proposed Action. Because
these features are not affected, the Proposed Action would not affect the simultaneous co-occurrence of
these features over contiguous areas of at least 231 nm? of ocean waters from November through April.

BOEM did not identify any potential effects of the Proposed Action that would affect the ability of
NARW cows and calves to select an area with these features, when they co-occur, within the ranges
specified. The presence of vessels and small acoustic footprint of surveys are not expected to affect the
selection of these critically important features by right whales. As a precaution, and required by federal
regulations, all vessels must maintain a distance of 500 m or greater from any sighted right whale.
Adherence to this requirement would further ensure no adverse effects on the ability of whales to select
an area where these features co-occur.

Following the analysis of the potential effects to NARW northern and southern critical habitat, BOEM
concludes that the Proposed Action would not affect any of the essential features. The Proposed Action
would not affect any critical habitat for NARWS that has been designated under the ESA.

Critical Habitat Designated for the Northwest Atlantic Distinct
Population Segment of Loggerhead Sea Turtle

BOEM analyzed the primary constituent elements of loggerhead nearshore reproductive habitat, foraging
habitat, winter habitat, breeding habitat, migratory habitat, and Sargassum (floating species of algae)
habitat. There is no critical habitat designated for the Northwest Atlantic DPS of loggerhead sea turtle in
the North Atlantic Renewable Energy Region. Primarily, winter, breeding, and migratory habitat for this
species occurs in Mid-Atlantic and South Atlantic regions where some vessel transits may occur.
Offshore transits may possibly overlap with Sargassum critical habitat. However, BOEM did not identify
any adverse effects on Sargassum critical habitat resulting from vessel transits.

BOEM did not identify any potential effects of the Proposed Action that would affect nearshore waters
1.6 km (1 mile) offshore the highest density nesting beaches and their adjacent beaches, as identified in
50 CFR 17.951. BOEM did not identify any potential effects of the Proposed Action that would affect the
elements of foraging habitat. Vessel transits would not affect the seafloor or prey items. No effects to
sufficient prey availability and prey quality would occur. As a result of the Proposed Action. The
proposed vessel transits would not impact water temperatures that support loggerhead inhabitance (i.e.,
generally above 10 degrees Celsius [°C]). BOEM did not identify any potential effects of the Proposed
Action that would affect or raise water temperatures to above 10°C from November through April, affect
habitat in continental shelf waters near the western boundary of the Gulf Stream, or change water depths
between 20 and 100 m. Although the Proposed Action may occur in these areas where these features
occur, the temperature and depth features of the habitat would not be affected in any manner that
adversely impacts the critical habitat.
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BOEM did not identify any potential effects of the Proposed Action that would affect high densities of
reproductive male and female loggerheads near the primary Florida migratory corridor and Florida
nesting grounds. Vessel transits would not constrict or concentrate migratory pathways. Vessel transits
would not impede, change, or otherwise alter passage conditions to allow for migration to and from
nesting, breeding, and/or foraging areas.

Following the above analysis of potential impacts of the Proposed Action on loggerhead critical habitat,
BOEM has determined that the Proposed Action would not affect any loggerhead critical habitat
designated under the ESA.

Critical Habitat for All Listed Distinct Population Segments of
Atlantic Sturgeon

Five separate DPSs of Atlantic sturgeon were listed under the ESA in 2012 (77 Federal Register 5880, 77
Federal Register 5914): Chesapeake Bay (endangered), Carolina (endangered), New York Bight
(endangered), South Atlantic (endangered), and Gulf of Maine (threatened). The final rule for Atlantic
sturgeon critical habitat (all listed DPSs) was issued on August 17, 2017 (82 Federal Register 39160).
Included in this rule are 31 units, all rivers, occurring from Maine to Florida. No marine habitats were
identified as critical habitat because the physical and biological features in these habitats essential for the
conservation of Atlantic sturgeon could not be identified. Critical habitat designations for the New York
Bight include the Hudson, Connecticut, and Housatonic Rivers to where the mainstem discharges into
either New York Harbor or Long Island Sound. There is no designated critical habitat for Atlantic
sturgeon in marine waters. No critical habitat has been designated for Atlantic sturgeon within drainages
where potential ports are located (Deepwater Wind, LLC. 2020: Table 3.0-1). Therefore, no critical
habitat for Atlantic sturgeon would be affected by the Proposed Action.

Because effects of the Proposed Action would not extend into critical habitat for Atlantic sturgeon,
BOEM concludes that the Proposed Action would not affect any critical habitat for Atlantic sturgeon that
has been designated under the ESA.

THREATENED AND ENDANGERED SPECIES CONSIDERED
FOR FURTHER ANALYSIS

Nine ESA-listed species under NMFS jurisdiction are considered for further analysis; these include four
large whale species, four sea turtle species, and one fish species. These species and their potential
occurrence in the action area are summarized in Table 9. General information about these species, current
status and threats, use of the action area, and additional information about habitat use that is pertinent to
this consultation are described in the following sections.

34



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment

for the National Marine Fisheries Service

Table 9. Endangered Species Act-Listed Species Considered for Further Analysis

Species Listing Status Critical Habitat Status Known or Likely Occurrence in Action Area
Species Critical Habitat

Marine Mammals

Fin whale Endangered — 6/2/1970 Not designated Yes Not applicable (N/A)

(Balaenoptera physalus) 35 Federal Register 8491

Sei whale Endangered — 6/2/1970 Not designated Yes N/A

(Balaenoptera borealis) 35 Federal Register 8491

NARW Endangered — 6/2/1970 Designated — 1/27/2016 Yes No

(Eubalaena glacialis) 35 Federal Register 8491 81 Federal Register 4838

Sperm whale Endangered — 6/2/1970 Not designated Yes N/A

(Physeter macrocephalus) 35 Federal Register 8491

Sea Turtles

Green sea turtle (North Atlantic DPS) Threatened — 5/6/2016 Not designated Yes N/A

(Chelonia mydas) 81 Federal Register 20057

Kemp’s ridley sea turtle Endangered — 12/2/1970 Proposed — 11/29/1978 Yes No

(Lepidochelys kempii) 35 Federal Register 18319 43 Federal Register 45905

Leatherback sea turtle Endangered — 6/2/1970 Designated — 3/23/1999 Yes No

(Dermochelys coriacea) 35 Federal Register 8491 64 Federal Register 14052

Loggerhead sea turtle Threatened — 9/22/2011 Designated — 7/10/2014 Yes No

(Northwest Atlantic DPS) 76 Federal Register 58868 79 Federal Register 39755

(Caretta caretta)

Fish

Atlantic sturgeon Endangered — 2/6/2012 Designated — 9/18/2017 Yes No

(Acipenser oxyrinchus oxyrinchus)

77 Federal Register 5913

82 Federal Register 39160 for

five DPSs
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Information about species occurrence was drawn from several available sources. These include a directed
survey that characterized large whale and marine reptile occurrence in the RI/MA WEA sponsored by
BOEM (Kraus et al. 2016); a regional survey of marine species known or likely to occur in Rhode Island
coastal and offshore waters (Kenney and Vigness-Raposa 2010); predictive seasonal models of marine
mammal density by species along the Atlantic Coast developed by the Marine-Life Data and Analysis
Team (Curtice et al. 2018); aerial and shipboard species observation data collected by the Atlantic Marine
Assessment Program for Protected Species (NEFSC and SEFSC 2018); the most current marine mammal
stock assessments (Hayes et al. 2020); and other specific research (e.g., Davis et al. 2020). Additional
species-specific sources of information are cited below where appropriate.

Marine Mammals

Four marine mammal species listed under the ESA are known to occur in the action area, all of which are
large whales. These are the fin whale (Balaenoptera physalus), NARW (Eubalaena glacialis), sei whale
(Balaenoptera borealis), and sperm whale (Physeter macrocephalus). Blue whale (Balaenoptera
musculus) has been documented in the vicinity but is unlikely to occur in the action area based on
available data. Estimated densities in the action area in winter (defined as January to March by Denes et
al. [2020b]) and by month from May through December are shown in Table 10. Species descriptions,
status, likelihood, and timing of occurrence in the action area, and information about feeding habits and
hearing ability relevant to this effect analysis are provided in the following sections.
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Table 10. Estimated Density of Endangered Species Act-Listed Whale Species in the Action Area by Month and Season (peak

occurrence periods in bold)

Species Estimated Density (animals/km?)’

Winter May June July August September October November December
Fin whale 0 0.00201 0.00219 0.00264 0.00251 0.00217 0.00145 0.00102 0.00105
NARW 0.0008-0.0027 0.00236 0.00185 < 0.0001 < 0.0001 0.00024 < 0.0001 < 0.0001 0.00082
Sei whale 0 0.00020 0.00013 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Sperm whale 0 < 0.0001 < 0.0001 0.00031 0.00024 0.00010 < 0.0001 < 0.0001 < 0.0001

" Winter (January to March) density based on average of annual estimates from Kraus et al. (2016). Monthly density estimates for May to December from Denes et al. (2020a), as derived from Roberts et al.

(2018). Blue whale monthly and seasonal density estimates derived from Denes et al. (2020a) and timing of acoustic detections summarized by Kraus et al. (2016) and Davis et al. (2020).
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The Mid-Atlantic OCS provides important habitats for several marine mammals, including the ESA-listed
species considered in this consultation. LaBrecque et al. (2015) delineated biologically important areas
(B1As) for multiple marine mammal species, including fin whale, NARW, and sei whale in and near the
action area. Although these areas remain important, their significance may change over time as a result of
emerging ecological trends resulting from climate change. For example, NARW appears to be shifting
northward in response to changes in marine ecosystem productivity caused by climate change and
increasing anthropogenic disturbance (Meyer-Guthbrod et al. 2015, 2018). Sei whales are likely to
demonstrate similar shifts in abundance based on their similar diet and close association with NARW in
the region. Numerous fish and invertebrate species are undergoing or likely to undergo changes in
abundance and distribution shifts in response to climate change impacts (Hare et al. 2016; Rogers et al.
2019). Fin whales and sperm whales are likely to shift their behavior and habitat preferences in response
to these changes in prey availability. Areas that are currently biologically important may become less so
overtime, whereas currently unused areas may become more important. These changes are difficult to
predict with certainty, requiring flexible and adaptive management to ensure species protection into the
future.

Fin Whale

Fin whales are a globally distributed baleen whale species found in the Atlantic, Pacific, and Southern
Hemisphere (NMFS 2010a). Fin whales are listed at the species level under the ESA (35 Federal Register
8491). Critical habitat has not been designated for this species. The International Whaling Commission
has divided this species into discrete stocks by ocean basin, but the biological evidence for these stock
definitions is mixed (Hayes et al. 2020). The western North Atlantic stock is concentrated in the United
States and Canadian Atlantic Exclusive Economic Zones from Cape Hatteras to Nova Scotia (Hayes et al.
2020) and is therefore the most likely source of individuals occurring in the action area. Fin whales are
the most commonly sighted large whale species in this region, accounting for 46% of all sightings in
aerial surveys conducted from 1978 to 1982 (CETAP 1982; Hayes et al. 2018), and make up the majority
of large whale sightings in recent aerial and shipboard surveys (NEFSC and SWFSC 2018; Kraus et al.
2016). They are present throughout this region year-round, but abundance in specific locations varies by
season (Hayes et al. 2017).

SPECIES STATUS

Fin whales have been listed as endangered under the ESA since the Act’s passage in 1973 (35 Federal
Register 8491). Critical habitat has not been designated. The species is also on the International Union for
Conservation of Nature Red List (Kenney and Vigness-Raposa 2010). The best available abundance
estimate for the western North Atlantic stock is 1,618 with a minimum population estimate of 1,234 based
on shipboard and aerial surveys conducted in 2011 (Hayes et al. 2017, 2018). These estimates are
uncertain and likely low given the limitations of the survey. NMFS has not conducted a population trend
analysis due to insufficient data (Hayes et al. 2018). The best available information indicates the gross
annual reproduction rate is 8%, with a mean calving interval of 2.7 years (Hayes et al. 2017, 2018).

OCCURRENCE IN THE ACTION AREA

Fin whales commonly occur in the action area. A portion of a well-known feeding area partially overlaps
the action area. This feeding area extends in a zone east from Montauk, Long Island, New York, to south
of Nantucket (Kenney and Vigness-Raposa 2010; NMFS 2010a) and is a well-known location where fin
whales congregate in dense aggregations and sightings frequently occur (Kenney and Vigness-Raposa
2010). Aerial survey observations collected by Kraus et al. (2016) from 2011 through 2015 and Quintana
et al. (2018) in 2017 and 2018 indicate peak fin whale occurrence in the RI/MA WEA from May to
August; however, the species may be present at varying densities during any month of the year. The
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Marine-Life Data and Analysis Team (Curtice et al. 2018) has assembled available data on fin whale
occurrence to assemble a model of monthly occurrence density off the Atlantic Coast. LaBrecque et al.
(2015) delineated a BIA for fin whale feeding in an area extending from Montauk Point, New York, to the
open ocean south of Martha’s Vineyard between the 49-foot (15-m) and 164-foot (50-m) depth contours.
This BIA encompasses the SFWF footprint. It is used extensively by feeding fin whales from March to
October.

Denes et al. (2020a) compiled these and other data to develop monthly density estimates in the action
area, which are summarized in Table 10. The collective findings of these efforts indicate that fin whales
could occur in the action area during every month of the year. Estimated densities during this period range
from 0.0020 to 0.0026 animals per square kilometer (km?) (Denes et al. 2020a; Roberts et al. 2018).
Kraus et al. (2016) observed fewer individuals from September through March. Fin whale sightings per
unit effort (SPUE) in the RI/MA WEA and larger action area in 2017 and 2018 are displayed by season in
Figure 3 (from Quintana et al. 2018). Seasons are defined as Winter = December, January, and February;
Spring = March, April, and May; Summer = June, July, and August; and Autumn = September, October,
and November. SPUE is symbolized as the extrapolated number of individuals per 1,000 km of aerial
survey observations, assigned to 5 x 5—minute latitude and longitude grid cells (Kraus et al. 2016;
Quintana et al. 2018). As shown, fin whales are most likely to be present in the action area during spring
and summer, but this and prior surveys (Kraus et al. 2016) have documented occurrence in autumn and
winter months. This is consistent with regional occurrence timing derived from regional PAM data, which
indicate that this species is present in the region throughout the year with the lowest likelihood of
occurrence in May and June (Davis et al. 2020).?

FEEDING BEHAVIOR AND HEARING

Fin whales are fast swimmers typically found in social groups of two to seven, often congregating with
other whales in large feeding groups (Hayes et al. 2017). The species returns annually to established
feeding areas and fasts during migration between feeding and calving grounds. The OCS adjacent to New
England supports established summer feeding areas for this species (LaBrecque et al. 2015). Fin whales
in the North Atlantic feed on krill (Meganyctiphanes norvegica and Thysanoessa inermis) and schooling
fish such as capelin (Mallotus villosus), herring (Clupea harengus), and sand lance (Ammodytes spp.),
captured by skimming or lunge feeding (Borobia et al. 1995). Several studies suggest that distribution and
movements of fin whales along the east coast of the United States is influenced by the availability of sand
lance (Kenney and Winn 1986; Payne et al. 1990).

Fin whales and other baleen whales belong to the low-frequency cetacean (LFC) marine mammal hearing
group, which have a generalized hearing range of 7 hertz (Hz) to 35 kHz (NMFS 2018a). Peak hearing
sensitivity of fin whales ranges from 20 to 150 Hz (Erbe 2002).

2 Based on frequency of acoustic detections of fin whales in Davis et al. (2020) designated monitoring region 7: Southern New
England and New York Bight. This monitoring region encompasses the action area.
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Figure 3. Fin whale seasonal sightings per unit effort in the Rhode Island-Massachusetts Wind

Energy Area in 2017 and 2018 (Quintana et al. 2018).
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North Atlantic Right Whale

The NARW is a large baleen whale, ranging from 45 to 55 feet in length and weighing up to 70 tons at
maturity, with females being larger than males. The NARW is recognized as a separate species from the
Southern right whale (Eubalaena australis). These two species are separated into distinct populations in
the northern Atlantic and Pacific Oceans. The North Atlantic population, referred to as the NARW, ranges
from calving grounds in coastal waters of the southeastern United States to primary feeding grounds off
New England, the Canadian Bay of Fundy, the Scotian Shelf, and the Gulf of St. Lawrence. During spring
and summer months, right whales migrate north to the productive waters of the northeast region to feed
and nurse their young. Within the northeast region, feeding habitats have been observed off the coast of
Massachusetts, at Georges Bank, the Great South Channel, in the Gulf of Maine, over the Scotian Shelf,
and in the Bay of Fundy (Brilliant et al. 2015; Hayes et al. 2020). These feeding and calving habitats are
considered high-use areas for the species. Although high-use areas have been established for the right
whale, frequent travel along the east coast of the United States is common. Satellite tags have shown
NARW making round-trip migrations to an area off the southeastern United States and back to Cape Cod
Bay at least twice during the winter (Hayes et al. 2020). Although these historical high-use areas are well
known, NARW distribution during winter is uncertain and may include the Mid-Atlantic OCS to a greater
extent than previously understood (Davis et al. 2017; Hayes et al. 2020).

SPECIES STATUS AND CRITICAL HABITAT

NARWS have been listed as endangered under the ESA since the Act’s passage in 1973 (35 Federal
Register 8491). The species was nearly driven to extinction by commercial whaling efforts over more
than three centuries. The historical size of the western Atlantic population is uncertain but likely
numbered in the tens of thousands (Monsarrat et al. 2016; Reeves et al. 2007). The population has
modestly rebounded after the cessation of commercial whaling, increasing from an estimated low of
approximately 270 individuals in 1990 to a recent peak of approximately 483 in 2010 (Pace et al. 2017).
The population has since exhibited a significant downward trend in abundance as well as changes in
distribution that have increased exposure to vessel strikes, fishing gear entanglement, and other
anthropogenic stressors (Corkeron et al. 2018; Kenney 2018). By 2015, total abundance declined to an
estimated 458 individuals when the rate of unusual mortalities began to accelerate. By 2017, the
population had declined to the most recent estimate of just 428 individuals, which does not include
several additional mortalities recorded during and after that year (Hayes et al. 2020; Pace et al. 2017).
This is a concerning trend given the low reproductive productivity demonstrated by this population
(Hayes et al. 2020).

OCCURRENCE IN THE ACTION AREA

The Mid-Atlantic Bight is an important migratory corridor for NARW traveling between summer feeding
and winter calving grounds on the northern and southern Atlantic coasts. LaBreque et al. (2015) defined
five BIAs in Atlantic waters of New England, all of which were located outside of the action area. The
LaBrecque et al. (2015) delineations reflect NARW observations prior to 2010 that are not representative
of recent shifts in species distribution. NARW occurrence on the Mid-Atlantic OCS is far more prevalent
since 2011 (Davis et al. 2017), indicating an increasingly likelihood of species occurrence in the action
area.

Kraus et al. (2016) observed that NARWS were most commonly present in and near the RI/MA WEA in
the winter and spring and absent in the summer and fall. In contrast, Quintana et al. (2018) observed
similar occurrence patterns in the winter and spring but an increase in observations in the summer and
fall. The change in seasonal occurrence between the 2011 to 2015 (Kraus et al. 2016) and 2017 and 2018
(Quintana et al. 2018) aerial surveys is consistent with an increase trend in acoustic detections on the
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Mid-Atlantic OCS in the summer and autumn (Davis et al. 2017).2 These data suggest an increasing
likelihood of species presence from September through June. NARW SPUE in and near the RI/MA WEA
by season in 2017 and 2018 is summarized in Figure 4. Seasons are defined as Winter = December,
January, and February; Spring = March, April, and May; Summer = June, July, and August; and Autumn
= September, October, and November.

The Marine-Life Data and Analysis Team (Curtice et al. 2018; Roberts et al. 2018) has developed updated
monthly density models of NARW distribution off the Atlantic Coast. Denes et al. (2020a) compiled data
from these and other sources to develop monthly NARW density estimates from May through December.
Collectively, these results indicate this species could occur in the marine component of the action area
from December through June, with the highest probability of occurrence extending from January through
April (see Table 10). NARW density estimates in the RI/MA WEA during this period range from 0.0008
to 0.0027/km? (Kraus et al. 2016).

FEEDING BEHAVIOR AND HEARING

The NARW is primarily planktivorous, preferentially targeting certain calanoid copepod species,
primarily the late juvenile developmental stage of Calanus finmarchicus. This species occurs in dense
patches and demonstrates both diel and seasonal vertical migration patterns (Baumgartner et al. 2011).
Baumgartner et al. (2017) investigated NARW foraging ecology in the Gulf of Maine and southwestern
Scotian Shelf Right using archival tags. Diving behavior was variable but followed distinct patterns
correlated with the vertical distribution of forage species in the water column. Importantly, Baumgartner
et al. found that NARWS spent 72% of their time within 33 feet (10 m) of the surface. Although NARWSs
are always at risk of ship strike when breathing, the tendency to forage near to but below the surface for
extended periods substantially increases this risk (Baumgartner et al. 2017). NARW feeding behavior
varies by region in response to different seasonal and prey availability conditions. For example, NARW
may rely more frequently on skim-feeding when in transit between core habitats or when dense
concentrations of prey are less available (Whitt et al. 2013).

NARW and other baleen whales belong to the LFC marine mammal hearing group, which has a
generalized hearing range of 7 Hz to 35 kHz (NMFS 2018a). Peak hearing sensitivity of NARW is most
likely between 100 to 400 Hz based on recorded vocalization patterns (Erbe 2002).

% Based on frequency of acoustic detections of NARW in Davis et al. (2017) designated monitoring region 7: Southern New
England and New York Bight. This monitoring region encompasses the action area.
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Sei Whale

The sei whale is a large baleen whale species found in subtropical, temperate, and subpolar waters around
the globe, most commonly observed in temperate waters at mid-latitudes. The movement patterns of sei
whales are not well known, but they are typically observed in deeper waters far from the coastline. The
species is notable for its unpredictable distribution, concentrating in specific areas in large numbers for a
period and then abandoning those habitats for years or even decades. The breeding and calving areas used
by this species are unknown (Hayes et al. 2020).

SPECIES STATUS

Sei whales have been ESA-listed as endangered at the species level since the passage of the act in 1973
(35 Federal Register 8491). Critical habitat has not been designated. This species was subjected to intense
commercial whaling pressure in the nineteenth and twentieth centuries, with an estimated 300,000
animals killed for their meat and oil. Commercial whaling ended for this species in 1980, but limited
scientific whaling continues today in Iceland and Japan. Vessel strikes and fishing gear entanglement
pose the greatest risk to the species today (Hayes et al. 2020). The most recent abundance estimate for the
Nova Scotia stock of sei whales is 6,292 adults, based on aerial surveys conducted from 2010 through
2013 (Hayes et al. 2020). The majority of sightings were concentrated in offshore waters between 328 and
3,280 feet (100 and 1,000 m) deep.

OCCURRENCE IN THE ACTION Area

Sei whales are somewhat regularly observed in the Gulf of Maine, and on Georges Bank and Stellwagen
Bank in the summer. These areas appear to be core feeding areas at the southern end of the species range
in the North Atlantic. Baumgartner et al. (2011) reported multiple sei whale observations in the spring in
the Great South Channel from 2004 to 2010, suggesting that these whales are relatively common in the
region. LaBrecque et al. (2015) defined a May to November feeding BIA for sei whales that extends from
the 82-foot (25-m) contour off coastal Maine and Massachusetts east to the 656-foot (200-m) contour in
the central Gulf of Maine, including the northern shelf break area of Georges Bank, the Great South
Channel, and the southern shelf break area of Georges Bank from 328 to 6,562 feet (100-2,000 m). This
feeding BIA does not overlap the action area.

Although most commonly observed in deep waters at the edge of the continental shelf, sei whales
periodically move onto the shelf or even into inshore waters when zooplankton blooms are abundant
(Hayes et al. 2020). The species is most likely to occur in the action area during one of these periods. Sei
whales may be present in the general vicinity year-round but are most commonly present in the spring and
early summer (Davis et al. 2020).* Kraus et al. (2016) and Quintana et al. (2018) observed sei whales in
and near the RI/MA WEA from March through June from 2011 through 2015 and in 2017, respectively,
with the timing of peak occurrence varying by year. Sei whales were absent from the area from August
through February. Sei whale SPUE in the RI/MA WEA in 2017 is displayed by season in Figure 5. As
shown, sightings were generally concentrated to the south and east of the SFWF. This distribution
suggests that sei whales are likely to occur in and near the action area between March and June if recent
patterns of habitat use continue. However, no sei whales were observed in the same study area in 2018
(Quintana et al. 2018).

% Based on frequency of acoustic detections of sei whales in Davis et al. (2020) designated monitoring region 7: Southern New
England and New York Bight. This monitoring region encompasses the action area. The sei whale detection range of the sensor
network extends up to 12.5 miles (20 km).
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Denes et al. (2020a) compiled cetacean density data for the action area from Roberts et al. (2018) and
other available data sources to develop composite monthly density values. As shown in Table 10, the
assembled data indicate that sei whale density in the action area is generally low, peaking in May and
June at densities ranging from 0.00013 to 0.00020 individuals/km?. Sei whale SPUE in and near the
RI/MA WEA from 2011 to 2015 are displayed by season in Figure 5. As shown, sightings were generally
concentrated to the south and east of the SFWF. This distribution suggests that sei whales are likely to
occur in and near the action area between March and June if recent patterns of habitat use continue.

FEEDING BEHAVIOR AND HEARING

Sei whales are a fast-swimming, highly mobile species that ranges widely on an annual basis (Hayes et al.
2020). The species is notable for its unpredictable distribution, concentrating in specific areas in large
numbers for a period and then abandoning those habitats for years or even decades (Hayes et al. 2020).
The species is typically associated with deeper water, and sightings in United States Atlantic waters are
typically centered on mid-shelf and the shelf edge and slope (Olsen et al. 2009). Sei whales usually travel
alone or in small groups of 2 to 5 animals, occasionally in groups as large as 10 (Hayes et al. 2020).

Potential species occurrence in the action area is likely to be closely tied to feeding behavior and seasonal
availability of preferred prey resources. Sei whales in the North Atlantic preferentially prey on calanoid
copepods, particularly Calanus finmarchicus, over all other zooplankton species (NMFS 2011; Prieto et
al. 2014), demonstrating a clear preference for copepods between June and October, with euphausiids
constituting a larger part of the diet in May and November (NMFS 2011; Prieto et al. 2014). The prey
preferences of sei whales closely resemble those of NARW (Hayes et al. 2020), particularly where the
two species overlap.

Sei whales and other baleen whales belong to the LFC hearing group of marine mammals, which has a
generalized hearing range of 7 Hz to 35 kHz (NMFS 2018a). Peak hearing sensitivity of sei whales ranges
from 1.5 to 3.5 kHz based on recorded vocalization patterns (Erbe 2002).
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Figure 5. Sei whale seasonal sightings per unit effort in the Rhode Island-Massachusetts Wind
Energy Area in 2017 and 2018 (Quintana et al. 2018).
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Sperm Whale

The sperm whale is the largest member of the order Odontocetes, or toothed whales, and the largest
predator on earth. The species is found in tropical, subtropical, and ice-free temperate ocean regions
around the globe. They are most commonly observed in association with continental shelf margins and
marine canyons with depths greater than 2,000 feet and are rarely observed in waters less than 1,000 feet
deep (NMFS 2010b). Geographic distribution appears to be linked to social structure. Females and
juveniles tend to congregate in matrilineal social groups in subtropical waters, whereas males range
widely from the tropics to high latitudes and breed across social groups (Hayes et al. 2020). Sperm whales
in the North Atlantic display sufficient genetic isolation from other Atlantic groupings to justify their
identification as a breeding stock, but insufficient data are available to determine a definitive population
structure (Waring et al. 2015). Sperm whales in and near the action area are most likely members of this
stock or transient males.

SPECIES STATUS

Sperm whales have been listed as endangered under the ESA since the initial passage of the act (35
Federal Register 8491). Critical habitat has not been designated. The species was subjected to intense
commercial whaling pressure in the eighteenth, nineteenth, and early twentieth centuries, resulting in a
prolonged and severe decline in abundance. Sperm whale populations are rebuilding after the cessation of
commercial whaling on the species; the primary threats today are ship collisions and fishing gear
entanglement (Hayes et al. 2020). The most recent abundance estimate for the North Atlantic stock is
4,349; between 1,000 to 3,400 of these individuals occur in United States waters (Hayes et al. 2020).
However, this group is likely part of a larger western North Atlantic population, and that population may
or may not be discrete from the eastern North Atlantic population (Hayes et al. 2020).

OCCURRENCE IN THE ACTION AREA

North Atlantic sperm whales display a distinct seasonal distribution. In the winter, females and juveniles
congregate in large groups east and northeast of Cape Hatteras. In the spring, the center of distribution
shifts northward throughout the central portion of the Mid-Atlantic Bight and the southern portion of
Georges Bank. In the summer, this distribution expands to include areas east and north of Georges Bank
and into the Northeast Channel region. They remain in this broad area through the fall, concentrating in
greatest abundance along the continental shelf south of New England (NMFS 2010b; Scott and Sadove
1997). Notably, this summer and autumn distribution extends into relatively shallow waters on the
continental shelf including the action area (Hayes et al. 2020; Scott and Sadove 1997).

Historical sightings data from 1979 to 2018 indicate that sperm whales may occur in and near the RI/MA
WEA in the summer and autumn in relatively low to moderate numbers (North Atlantic Right Whale
Consortium 2018). Kraus et al. (2016) recorded four sperm whale sightings in and near the RI/MA WEA
between 2011 and 2015. Three of the four sightings occurred in August and September 2012, and one
occurred in June 2015. Because of the limited sample size, Kraus et al. (2016) were not able to calculate
SPUE or estimate abundance in the action area, and specific sighting locations were not provided. Sperm
whale sightings in the region during AMAPPS aerial surveys conducted from 2010 to 2013 are shown in
Figure 6.
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Figure 6. Sperm whale sightings in the Mid-Atlantic Outer Continental Shelf during 2010 to 2013
AMAPPS aerial surveys (NEFSC and SEFSC 2018).

Denes et al. (2020a) compiled cetacean density data for the action area from available data sources and
developed composite monthly density values. As shown in Table 10, the assembled data indicate that
sperm whale density in and near the action area is generally low but with a distinct peak in July and
August at densities ranging from 0.00024 to 0.00031/ km?. Density models developed by Curtice et al.
(2018) indicate this species is likely to occur in the marine component of the action area at low densities
between June and November, with the highest probability of occurrence in July and August. The species
is unlikely to be present from December through April.

FEEDING BEHAVIOR AND HEARING

Sperm whales are predatory specialists known for hunting prey in deep water. The species is amongst the
deepest diving of all marine mammals. Males have been known to dive 3,936 feet (1,200 m), whereas
females dive to at least 3,280 feet (1,000 m); both can continuously dive for more than 1 hour. Sperm
whales are also relatively fast swimmers, capable of swimming at speeds of up to 9 m per second or

20 miles per hour (Aoki et al. 2007). The species preferentially target squid, which make up at least 70%
of the whale’s typical diet (Kawakami 1980; Pauly et al. 1998). Sperm whale are also known to prey on
bottom-oriented organisms such as octopus, fish, shrimp, crab, and sharks (Leatherwood et al. 1988;
Pauly et al. 1998). Sperm whales occurring in and near the action area are likely targeting smaller squid,
crustaceans, and fish common to the shallow waters of the OCS.

Sperm whales belong to the mid-frequency cetacean (MFC) marine mammal hearing group, which has a
generalized hearing range of 150 Hz to 160 kHz (NMFS 2018a). Peak hearing sensitivity of sperm whales
ranges from 5 to 20 kHz based on auditory brainstem response to recorded stimuli (Ridgway and Carder
2001). Sperm whales communicate and search for prey using broadband transient signals between 500 Hz
and 24 kHz, with most sound energy focused in the 2- and 9-kHz range (Lohrasbipeydeh et al. 2012).

Sea Turtles

Five species of sea turtles listed under the ESA are known to occur in the western North Atlantic and in
the action area. However, hawksbill sea turtle are rare in the WDA and may only occur within potential
vessel transit routes originating from the Gulf of Mexico. As previously mentioned, potential effects to
hawksbills from the Proposed Action would be discountable due to the low number of vessels transits and
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low likelihood of co-occurrence of hawksbills and vessels in the transit routes. Therefore, this section
further analyzes the potential effects to the Northwest Atlantic DPS of loggerhead sea turtle, Kemp’s
ridley sea turtle (Lepidochelys kempii), leatherback sea turtle (Dermochelys coriacea), and North Atlantic
DPS of green sea turtle (Chelonia mydas). In general, the available data suggest that the relative
abundance in the WDA is greatest for loggerhead, followed by Kemp’s ridley, leatherback, and green sea
turtle. A notably higher density of leatherback sea turtles is present during autumn. However, Kraus et al.
(2016) sighted three species of sea turtles in the waters around the Massachusetts Lease Area from
October 2011 through June 2015: leatherback sea turtle (161 sightings), loggerhead sea turtle (87
sightings), and Kemp’s ridley sea turtles (six sightings), suggesting that leatherbacks may be more
abundant in the offshore Lease Area, but Kemp’s ridleys may be more abundant in nearshore areas, which
would correspond with known habitat preferences for these species. Information about species occurrence
in the action area was obtained from aerial surveys (Kraus et al. 2016; NEFSC and SEFSC 2018; North
Atlantic Right Whale Consortium 2018), regional historical data (Kenney and Vigness-Raposa 2010),
bycatch data (NMFS 2018c), and sea turtle stranding records from the OBIS-SEAMAP database (Halpin
et al. 2009).

Denes et al. (2020a) compiled estimated seasonal densities for Kemp’s ridley, leatherback, and
loggerhead sea turtles in the action area using data obtained from the U.S. Navy Operating Area Density
Estimate and OBIS-SEAMAP databases (DoN 2007, 2012; Halpin et al. 2009). These estimates, provided
in Table 11, are approximate and reflect the limitations of current survey methods, which include variable
adult detection rates under different weather conditions, poor juvenile detection ability, and incomplete
coverage of nearshore habitats used by juveniles and subadults. Denes et al. (2019a) did not attempt to
estimate green sea turtle densities because suitable data for the region are limited. The action area is at the
extreme end of the species range and occurrence in the action area is rare at best, usually individual
temperature-shocked turtles that are outside of their typical habitat range. No green sea turtles were
positively identified in the Kraus et al. (2016) aerial surveys.

Aerial surveys of sea turtle occurrence in the RI/MA WEA were conducted from 2011 through 2020. Sea
turtle sightings and number of individuals sighted by season in aerial surveys of the RI/MA WEA are
summarized in Table 12. SPUE for all sea turtle species in the action area are displayed graphically in
Figure 7. Species descriptions, status, likelihood of occurrence in the action area, and information about
feeding habits and hearing ability relevant to this effect analysis are provided in the following sections.

Table 11. Estimated Seasonal Densities of Endangered Species Act-Listed Turtles in the Wind
Development Area

Species Density (animals/km?)
Winter Spring Summer Fall
(December—February) (March—-May) (June- August) (September— November)
Kemp’s ridley sea turtle 0.009 0.009 0.009 0.009
Leatherback sea turtle 0.000 0.000 0.0063 0.0087
Loggerhead sea turtle” 0.035 0.035 0.038 0.035

Note: Seasonal density estimates of Kemp’s ridley and loggerhead sea turtles are compiled from various sources summarized and incorporated by
reference from Denes et al. (2020a).

*Leatherback densities are average densities derived from aerial surveys in the MA/RI WEAs between 2011 and 2015 (Krause et al. 2016)

49



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Table 12. Summary of Endangered Species Act-Listed Sea Turtle Sightings and Estimated
Number of Individuals Observed by Season in Aerial Surveys of the Rhode Island-Massachusetts
Wind Energy Area from 2011 to 2015

Species Winter Spring Summer Fall

Sightings Rate (animals/1,000 km)

All turtles 0 0.19 8.66 10.46
Kemp'’s ridley sea turtle 0 0 0 0

Leatherback sea turtle 0 0.08 4.65 4.59
Loggerhead sea turtle 0 0.07 1.52 3.97

Source: Kraus et al. (2016).

The Wellfleet Bay Wildlife Sanctuary strandings data are shown in Figure 8. The Northeast Fisheries
Observer Program statistical area 537 encompasses the waters from the southern shores of Martha’s
Vineyard and Nantucket south to the OCS waters off New York (NMFS 2018¢). NMFS bycatch data in
this area indicate that a total of 31 turtles (four leatherback, two green, 20 loggerhead, and five
unidentified hard-shelled turtles) were incidentally caught in monkfish, squid, and skate fishery gear from
2008 through 2017 (NMFS 2018c). These data under-represent the actual number of bycaught turtles due
to the limited observer coverage for each fishery. The turtles were caught from June through December,
with the majority in July (18 of 31) and August (five of 31). In area 538, which includes the waters from
the south shore of Cape Cod to the southern shores of Martha’s Vineyard and Nantucket, one loggerhead
sea turtle was incidentally caught in August of 2014 (NMFS 2018c).
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Figure 8. Sea turtle stranding in the geographic region of the Project from
1979 to 2016.

The suitability of Mid-Atlantic OCS sea turtle foraging habitats is shifting as a result of current climate
change trends. For example, pelagic foraging habitats for leatherback sea turtles in the North Atlantic are
strongly associated with the 59 degrees Fahrenheit (°F) (15°C) isotherm, which is shifting northward at a
rate of approximately 124 miles (200 km) per decade (McMahon and Hays 2006). Other sea turtle species
are likely to shift their range in response to changing temperature conditions and changes in the
distribution of preferred prey (Hawkes et al. 2009). Numerous fish and invertebrate species on the Mid-
Atlantic OCS are currently undergoing or likely to undergo changes in abundance and distribution in
response to climate change impacts (Hare et al. 2016; Rogers et al. 2019). The implications of these range
shifts are difficult to predict and will likely vary by species. For example, loggerhead sea turtles exhibit a
high degree of dietary flexibility (Plotkin et al. 1993; Ruckdeschel and Shoop 1988; Seney and Musick
2007) and may more readily adapt to changes in ecosystem structure than dietary specialists like
leatherbacks. Rare species like green sea turtles that are currently at the northern limit of their range could
become more common in the action area as summer temperature conditions become more favorable.
Resource managers will need to consider these trends and adapt management to meet evolving species
requirements to ensure their long-term conservation.

North Atlantic Distinct Population Segment of Green Sea Turtle

The green sea turtle is the largest of the hard-shelled sea turtles, growing to a maximum length of
approximately 4 feet (1.2 m) and weighing up to 440 pounds (200 kilograms [kg]) (NMFS and USFWS
1991). The species inhabits tropical and subtropical waters around the globe. They are most commonly
observed feeding in shallow waters of reefs, bays, inlets, lagoons, and shoals that are abundant in algae or
marine grass, such as eelgrass (Zostera marina) (NMFS and USFWS 2007a). Individuals display fidelity
for specific nesting habitats, which are concentrated in lower latitudes well south of the action area. The
primary breeding areas in the United States are located in southeast Florida (NMFS and USFWS 1991).
In summer, the distribution of foraging subadults and adults can expand to include subtropical waters at
higher latitudes. Juveniles and subadults are occasionally observed in Atlantic coastal waters as far north
as Massachusetts (NMFS and USFWS 1991), including Cape Cod Bay (CETAP 1982), and may be
present in the action area.
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SPECIES STATUS

The green sea turtle was originally listed under the ESA in 1978 as threatened across its range. The listing
was subsequently updated in 2016 (81 Federal Register 20057), confirming threatened status across the
range, with specific breeding populations in Florida and the Pacific Coast of Mexico listed as endangered
(NMFS 2011). The primary nesting beaches are Costa Rica, Mexico, United States (Florida), and Cuba.
According to Seminoff et al. (2014), nesting trends are generally increasing for this DPS. Critical habitat
has not been designated. The species was listed on the basis of significant population declines resulting
from egg harvesting, incidental mortality in commercial fisheries, and nesting habitat loss. Current threats
to the species include nesting habitat degradation and artificial lighting effects resulting from coastal
development, and degradation and loss of seagrass and marine algae foraging resources. Illegal harvest of
eggs and mature adults and incidental fisheries mortality remain significant threats, particularly outside
the United States. Predation on depleted population groups and diseases (e.g., fibropapillomatosis) are
also emerging risks (NMFS and USFWS 2007a).

OCCURRENCE IN THE ACTION AREA

Kenney and Vigness-Raposa (2010) recorded one confirmed sighting within the RI/MA WEA in 2005.
Five green turtle sightings were recorded off the Long Island shoreline 10 to 30 miles southwest of the
WEA in aerial surveys conducted from 2010 to 2013 (NEFSC and SEFSC 2018), but none were
positively identified in multi-season aerial surveys of the RI/MA WEAs from October 2011 to June 2015
(Kraus et al. 2016). However, the aerial survey methods used in the region to date are unable to reliably
detect juvenile turtles and do not cover the shallow nearshore habitats most commonly used by this
species. Although green turtles are expected to be relatively uncommon, their occurrence is likely
underestimated in the WDA. Although green sea turtles are relatively uncommon compared to other
species in the WDA portion of the action area, they may still be present. Denes et al. (2019a) did not
attempt to estimate green sea turtle density in the action area to support modeling of hydroacoustic
impacts because no accurate estimate is available.

Juvenile green sea turtles represented 6% of 293 cold-stunned turtle stranding records collected in inshore
waters of Long Island Sound from 1981 to 1997 (Gerle et al. 1998) and represent the lowest number of
overall stranding between 1979 and 2016 (Figure 8). These and other sources of information indicate that
juvenile green turtles occur periodically in shallow nearshore waters of Long Island Sound and the coastal
bays of New England (Morreale et al. 1992; Massachusetts Audubon 2012), but their presence offshore in
the Lease Area is also possible.

Based on the available information, green sea turtle occurrence in the action area appears to be low but
cannot be ruled out. They would most likely occur as juveniles or subadults in the shallow coastal waters
adjacent to the Long Island shoreline and, potentially, in Lake Montauk. The species could occur in the
offshore portion of the WDA, but their expected occurrence is low.

FEEDING BEHAVIOR AND HEARING

Green turtles spend most of their lives in coastal foraging grounds including open coastline waters
(NMFS and USFWS 2007a). Green turtles often return to the same foraging grounds following periodic
nesting migrations (Godley et al. 2002). However, some green sea turtles remain in the open ocean habitat
for extended periods, and possibly never recruit to coastal foraging sites (Pelletier et al. 2003). Once
thought to be strictly herbivorous, more recent research indicates that this species also forages on
invertebrates including jellyfish, sponges, sea pens, and pelagic prey while offshore, and sometimes in
coastal habitats (Heithaus et al. 2002).

53



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Piniak et al. (2016) studied hearing sensitivity in green sea turtles and determined species hearing range
extends from 50 Hz to 1.6 kHz, with the greatest sound sensitivity from 200 to 400 Hz. The scientific
understanding of how green turtles use sound and hearing is not well developed.

Kemp’s Ridley Sea Turtle

The Kemp’s ridley sea turtle is one of the smallest of sea turtle species. Adults can weigh between 70.5
and 108 pounds (32 and 49 kg) and reach up to 24 to 28 inches (60 to 70 centimeters) in length (NMFS
and USFWS 2007b). The population was severely decimated in 1985 because of intensive egg collection
and fishery bycatch, with only 702 nests counted during the entire year (Bevan et al. 2016; NMFS and
USFWS 2015). Recent models indicate a persistent reduction in survival and/or recruitment to the nesting
population suggesting that the population is not recovering (NMFS and USFWS 2015). Evaluations of
hypothesized causes of the nesting setback, including the Deepwater Horizon oil spill in 2010, have been
inconclusive, and experts suggest that various natural and anthropogenic causes could have contributed to
the nesting setback either separately or synergistically (Caillouet et al. 2018). The preferred diet of the
Kemp’s ridley sea turtle is crabs, although they may also prey on fish, jellyfish, and mollusks (NMFS and
USFWS 2007b). Kemp’s ridley sea turtles are most commonly found in the Gulf of Mexico and along the
United States Atlantic Coast. The species is coastally oriented, rarely venturing into waters deeper than
160 feet (50 m). They are primarily associated with mud and sand-bottomed habitats where primary prey
species are found (NMFS and USFWS 2007b). Most nesting areas are in the western Gulf of Mexico,
primarily Tamaulipas and Veracruz, Mexico. Some nesting occurs periodically in Texas and few other
United States, occasionally extending up the Atlantic Coast to North Carolina.

SPECIES STATUS

The Kemp’s ridley sea turtle was listed as endangered at the species level with the passage of the ESA in
1970 (35 Federal Register 18319). The species has experienced large population declines due to egg
harvesting, loss of nesting habitat to coastal development and related human activity, bycatch in
commercial fisheries, vessel strikes, and other anthropogenic and natural threats. The species began to
recover in abundance and nesting productivity since conservation measures were initiated following
listing. However, since 2009, the number of successful nests has declined markedly (NMFS and USFWS
2015). Potential explanations for this trend, including the Deepwater Horizon oil spill in 2010, have
proven inconclusive, suggesting that the decline in nesting may be due to a combination of natural and
anthropogenic stressors (Caillouet et al. 2018). Population models indicate a persistent reduction in
survival and/or nesting adult recruitment, suggesting that the species is not recovering. Current threats
include incidental fisheries mortality, ingestion, and entanglement in marine debris, and vessel strikes
(NMFS and USFWS 2015).

OCCURRENCE IN THE ACTION AREA

Juvenile and subadult Kemp’s ridley sea turtles are known to travel as far north as Long Island Sound and
Cape Cod Bay during summer and autumn foraging (NMFS, USFWS and SEAMARNAT 2011). Visual
sighting data are limited because this small species is difficult to observe using aerial survey methods
(Kraus et al. 2016), and most surveys do not cover its preferred shallow bay and estuary habitats.
However, Kraus et al. (2016) recorded six observations in the RI/MA WEA over 4 years, all in August
and September 2012. The sighting data were insufficient for calculating SPUE for this species (Kraus et
al. 2016). Other aerial surveys efforts conducted in the region between 1998 and 2017 have observational
records of species occurrence in the waters surrounding the RI/ME WEA during the autumn (September
to November) at densities ranging from 10 to 40 individuals per 1,000 km (North Atlantic Right Whale
Consortium 2018; NEFSC and SEFSC 2018). Juvenile Kemp’s ridley sea turtles represented 66% of 293
cold-stunned turtle stranding records collected in inshore waters of Long Island Sound from 1981 to 1997
(Gerle et al. 1998) and represent the greatest number of sea turtle strandings in most years (see Figure 8).
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During spring and summer, juvenile Kemp’s ridleys generally occur in the shallow coastal waters of the
northern Gulf of Mexico from south Texas to north Florida and along the United States Atlantic coast
from southern Florida to the Mid-Atlantic and New England. In addition, the NEFSC caught a juvenile
Kemp’s ridley during a recent research project in deep water south of Georges Bank (NEFSC unpublished
data, as cited in NMFS [2020a]). In the fall, most Kemp’s ridleys migrate to deeper or more southern,
warmer waters and remain there through the winter (Schmid 1998). As adults, many turtles remain in the
Gulf of Mexico, with only occasional occurrence in the Atlantic Ocean (NMFS, USFWS and
SEAMARNAT 2011). Adult habitat largely consists of sandy and muddy areas in shallow, nearshore
waters less than 120 feet (37 m) deep (Landry and Seney 2008; Shaver et al. 2005; Shaver and Rubio
2008), although they can also be found in deeper offshore waters.

Based on this information, juvenile and subadult Kemp’s ridley sea turtle could occur in the action area
from July through September and perhaps as late as October. The highest likelihood of occurrence is in
coastal nearshore areas adjacent to Long Island and, potentially, Lake Montauk Harbor. Occurrence in the
offshore portion of the action area is also possible but unlikely with increasing distance from shore. Denes
et al. (2020a) estimated that Kemp’s ridley sea turtles occur in the action area at a low density of 0.009
individuals/km? across all months for the purpose of hydroacoustic impact modeling (see Table 11).

FEEDING BEHAVIOR AND HEARING

When present in and near the action area, juvenile Kemp’s ridley sea turtles are foraging primarily in
inshore waters. Kemp’s ridley sea turtles are generalist feeders that prey on a variety of species, including
crustaceans, mollusks, fish, jellyfish, and tunicates, and forage on aquatic vegetation. The species is also
known to ingest natural and anthropogenic debris (Burke et al. 1993, 1994; Witzell and Schmid 2005).
Crabs compose most of the diet of juveniles foraging in NYS waters (Burke et al. 1993, 1994; Morreale et
al. 1992; Morreale and Standora 1998).

Dow Piniak et al. (2012) concluded that sea turtle hearing is generally confined to lower frequency ranges
below 1.6 kHz, with the greatest hearing sensitivity between 100 and 700 Hz, varying by species. Bartol
and Ketten (2006) determined that Kemp’s ridley hearing is more limited, ranging from 100 to 500 Hz,
with greatest sensitivity between 100 and 200 Hz. The scientific understanding of how Kemp’s ridley sea
turtles use sound and hearing is not well developed.

Leatherback Sea Turtle

The leatherback sea turtle is the largest sea turtle in the world and one of the largest living reptiles (NMFS
2012). Adults can reach up to 2,000 pounds (900 kg) and can be more than 6 feet (2 m) long (NMFS
2012; NMFS and USFWS 2007c¢). The species has unique characteristics that distinguish it from other sea
turtles. Instead of bony plates, it has a carapace consisting of a leather-like outer layer of oil-saturated
connective tissue covering a nearly continuous layer of small dermal bones (NMFS and USFWS 1992).
Unlike other predatory sea turtles with crushing jaws, the leatherback has evolved a sharp-edged jaw for
consuming soft-bodied oceanic prey such as jellyfish and salps (NMFS 2012).

The leatherback is the most globally distributed sea turtle species, ranging broadly from tropical and
subtropical to temperate regions of the world’s oceans (NMFS and USFWS 1992). The species nests on
tropical and subtropical beaches. Nesting beaches in the United States is concentrated in southeastern
Florida from Brevard County south to Broward County (NMFS and USFWS 1992; USFWS 2015).
Leatherbacks are a pelagically oriented species, but they are often observed in coastal waters along the
United States continental shelf (NMFS and USFWS 1992). Leatherbacks have been sighted along the
entire coast of the eastern United States from the Gulf of Maine in the north and south to Puerto Rico, the
Gulf of Mexico, and the U.S. Virgin Islands (NMFS and USFWS 1992).
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SPECIES STATUS

The leatherback sea turtle was listed as endangered at the species level with the passage of the ESA in
1970 (35 Federal Register 18319). Critical habitat was designated in 1999 and covers core nesting and
breeding areas, migratory habitat, and offshore foraging and overwintering areas along the Atlantic and
Gulf Coasts of the United States (64 Federal Register 14052). The population estimate (total number of
adults) in the Atlantic is 34,000 to 94,000 (NMFS and USFWS 2013; TEWG 2007). Aside from the
western Caribbean, nesting trends at all other Atlantic nesting sites are generally stable or increasing
(NMFS and USFWS 2013; TEWG 2007). Critical habitat does not occur in the action area. Primary
threats to the species include illegal harvesting of eggs, nesting habitat loss, and shoreline development.
In-water threats include incidental catch and mortality from commercial fisheries, vessel strikes,
anthropogenic noise, marine debris, oil pollution, and predation by native and exotic species (NMFS and
USFWS 1992).

OCCURRENCE IN THE ACTION AREA

Leatherback sea turtles are commonly observed in and near the action area. The high observation
frequency compared to other turtle species is a function of both distribution and large body size.
Leatherbacks are a predominantly pelagic species that ranges into cooler waters at higher latitudes than
other sea turtles, and their large body size makes the species easier to observe in aerial and shipboard
surveys. The CETAP regularly documented leatherback sea turtles on the OCS between Cape Hatteras
and Nova Scotia during summer months in aerial and shipboard surveys conducted from 1978 through
1988. The greatest concentrations were observed between Long Island and the Gulf of Maine (Shoop and
Kenney 1992). AMAPPS surveys conducted from 2010 through 2013 routinely documented leatherbacks
in the action area and surrounding areas during summer months (NEFSC and SEFSC 2018). Leatherbacks
were the most frequently sighted sea turtle species in monthly aerial surveys of the RI/MA WEA from
October 2011 through June 2015. Kraus et al. (2016) recorded 153 observations (161 animals) in monthly
aerial surveys, all between May and November, with a strong peak in August (see Table 12). Leatherback
SPUE in the RI/MA WEA from 2011 to 2015 are displayed by season in Figure 9. As shown, most of the
observations were clustered to the east of the action area south of Nantucket Island; however, several
summer observations were recorded in immediate proximity to the SFWF. Leatherbacks tagged off
Massachusetts showed a strong affinity to the northeast United States continental shelf before dispersing
widely throughout the northwest Atlantic (Dodge et al. 2014). From the tagged turtles in this study, there
was a strong seasonal component to habitat selection, with most leatherbacks remaining in temperate
latitudes in the summer and early autumn and moving into subtropical and tropical habitat in the late
autumn, winter, and spring. Leatherback turtles might initiate migration when the abundance of their prey
declines (Sherrill-Mix et al. 2008).

Based on this information, leatherback sea turtles are likely to occur in the action area between May and
November, with the highest probability of occurrence from July through September.
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Figure 9. Leatherback sea turtle seasonal sightings per unit effort in the Rhode Island-
Massachusetts Wind Energy Area (Kraus et al. 2016).
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FEEDING BEHAVIOR AND HEARING

Leatherback sea turtles from nesting areas in the southern United States, Central and South America, and
the Caribbean migrate to the open ocean waters of the North Atlantic OCS in spring and early summer to
feed, spending up to 4 months in the region before returning south in autumn. Leatherbacks are dietary
specialists, feeding almost exclusively on jellyfish, siphonophores, and salps, and migratory behavior is
closely tied to the availability of pelagic prey resources (Eckert et al. 2012; NMFS and USFWS 1992).
James et al. (2005) studied migratory behavior using satellite tags and observed that the timing of
southerly migration ranges widely, extending from mid-August to mid-December, but with a distinct peak
in October. The continental slope to the east and south of Cape Cod and the OCS south of Nantucket
appear to be hotspots, where several tagged turtles congregated to feed for extended periods. The latter
comports with Kraus et al. (2016), who recorded most of their leatherback sightings in the same area
(Figure 9). The migratory corridors between breeding and northerly feeding areas appear to vary widely,
with some individuals traveling through the OCS and others using the open ocean far from shore (James
et al. 2005).

Dow Piniak et al. (2012) determined that the hearing range of leatherback sea turtles extends from
approximately 50 to 1,200 Hz, which is comparable to the general hearing range of turtles across species
groups. Leatherbacks greatest hearing sensitivity is between 100 and 400 Hz. The scientific understanding
of how leatherback turtles use sound and hearing is not well developed.

Northwest Atlantic Distinct Population Segment of Loggerhead Sea
Turtle

The loggerhead sea turtle is a globally distributed species found in temperate and tropical regions of the
Atlantic, Pacific, and Indian Oceans (NMFS and USFWS 2008). Loggerheads are the most common sea
turtle species observed in offshore and nearshore waters along the United States East Coast, and virtually
all of these individuals belong to the Northwest Atlantic DPS. Most of the loggerhead sea turtles nesting
in the eastern United States occur from North Carolina through southwest Florida. Some nesting also
occurs in southern Virginia and along the Gulf of Mexico coast westward into Texas (NMFS and USFWS
2008). Foraging loggerhead sea turtles range widely—they have been observed along the entire Atlantic
Coast of the United States as far north as the Gulf of Maine (Shoop and Kenney 1992) and northward into
Canadian waters. The loggerhead is distinguished from other sea turtle species by a relatively large head
with powerful jaws evolved for capturing and crushing hard-shelled organisms (NMFS 2012). It preys on
crustaceans, mollusks, jellyfish, small finfish, and other marine organisms (NMFS and USFWS 2008).

SPECIES STATUS

The Northwest Atlantic DPS of loggerhead sea turtle was listed as federally threatened under the ESA
effective on October 24, 2011 (76 Federal Register 58868). The regional abundance estimate in the
Northwest Atlantic Continental Shelf in 2010 was approximately 588,000 adults and juveniles of
sufficient size to be identified during aerial surveys (interquartile range of 382,000 to 817,000; NEFSC
and SEFSC 2011). Although some progress has been made since publication of the 2008 loggerhead sea
turtle recovery plan (NMFS and USFWS 2008), the recovery units have not met most of the critical
benchmark recovery criterion (NMFS and USFWS 2019b). Critical habitat has not been designated.
Factors affecting the conservation and recovery of this species include beach development, related human
activities that damage nesting habitat, and light pollution (NMFS and USFWS 2008). In-water threats
include bycatch in commercial fisheries, vessel strikes, anthropogenic noise, marine debris, legal and
illegal harvest, oil pollution, and predation by native and exotic species (NMFS and USFWS 2008).
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OCCURRENCE IN THE ACTION AREA

In southern New England loggerhead sea turtles can be found seasonally, primarily in the summer and
autumn months when surface temperatures range from 44.6°F to 86°F (7°C to 30°C) (Kenney and
Vigness-Raposa 2010; Shoop and Kenney 1992). Loggerheads are absent from southern New England
during winter months (Kenney and Vigness-Raposa 2010; Shoop and Kenney 1992). During the CETAP
surveys, one of the largest observed aggregations of loggerheads was documented in shallow shelf waters
northeast of Long Island (Shoop and Kenney 1992). Loggerheads were most frequently observed in areas
ranging from 72 to 160 feet (22 and 49 m) deep. Over 80% of all sightings were in waters less than 262
feet (80 m), suggesting a preference for relatively shallow OCS habitats (Shoop and Kenney 1992).
Juvenile loggerheads are prevalent in the nearshore waters of Long Island from July through mid-October
(Morreale et al. 1992; Morreale and Standora 1998), accounting for more than 50% of live strandings and
incidental captures (Morreale and Standora 1998). Extensive tagging results suggest that tagged
loggerheads occur on the continental shelf along the United States Atlantic from Florida to North
Carolina year-round but also highlight the importance of summer foraging areas on the Mid-Atlantic
shelf, northerly which includes the Action Area (Winton et al. 2018).

The loggerhead was the most frequently observed sea turtle species in 2010 to 2013 AMAPPS aerial
surveys of the Atlantic continental shelf. Large concentrations were regularly observed in proximity to the
RI/MA WEA (NEFSC and SEFSC 2018). Kraus et al. (2016) observed loggerhead sea turtles within the
RI/MA WEA in the spring, summer, and autumn, with the greatest density of observations in August and
September. Loggerhead SPUE in the RI/MA WEA from 2011 to 2015 are displayed by season in Figure
10. Denes et al. (2019a) estimated a species density ranging from 0.35 individuals/km? in the spring and
autumn and a peak density of 0.38 individuals/km? in the summer (Table 11).

Collectively, the available information indicates that loggerhead sea turtles are likely to occur in the
action area as adults, subadults, and juveniles from the late spring through early autumn. The highest
probability of occurrence is in August and September.

FEEDING BEHAVIOR AND HEARING

The loggerhead sea turtle has a powerful beak and crushing jaws specially adapted to feed on hard-bodied
benthic invertebrates, including crustaceans and mollusks. Mollusks and crabs are primary food items for
juvenile loggerheads (Burke et al. 1993). Although loggerheads are dietary specialists, the species
demonstrates the ability to adjust their diet in response to changes in prey availability in different
geographies (Plotkin et al. 1993; Ruckdeschel and Shoop 1988). For example, loggerheads in the Gulf of
Mexico feed primarily on crabs, but sea pens are also a major part of the diet. Loggerheads in Chesapeake
Bay, Virginia, primarily targeted horseshoe crabs (Limulus polyphemus) in the early to mid-1980s but
subsequently shifted their diet to blue crabs in the late 1980s, and then to finfish from discarded fishery
bycatch in the mid-1990s (Seney and Musick 2007).

Martin et al. (2012) and Lavender et al. (2014) used behavioral and auditory brainstem response methods
to identify the hearing range of loggerhead sea turtles. Both teams identified a generalized hearing range
from 50 Hz to 1.1 kHz, with greatest hearing sensitivity between 100 and 400 Hz. The scientific
understanding of how loggerhead sea turtles use sound and hearing is not well developed.
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Figure 10. Loggerhead sea turtle seasonal sightings per unit effort in the Rhode Island-
Massachusetts Wind Energy Area (Kraus et al. 2016).
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Marine Fish

The only ESA-listed fish species considered for analysis in this BA is the Atlantic sturgeon. There are
five DPSs of Atlantic sturgeon present or likely to be present in the action area.

Atlantic Sturgeon

The Atlantic sturgeon is a large bottom-feeding fish that grows up to 14 feet (4.2 m), reaches weights up
to 600 pounds (270 kg), and lives up to 60 years. The species is anadromous and spawns in medium to
large rivers on the United States Atlantic Coast. It is known to inhabit 38 major estuarine and associated
riverine systems in the eastern United States and Canada (ASSRT 2007) from Labrador Inlet, Labrador,
Canada, to Cape Canaveral, Florida (77 Federal Register 5879).

Adult and subadult Atlantic sturgeon range widely across the Atlantic OCS, feeding primarily on benthic

invertebrates and small fish on or near the seabed. They appear to congregate in areas providing favorable
foraging conditions (Stein et al. 2004a, 2004b), exhibit dietary flexibility, and can adapt to changing prey

availability (Guilbard et al. 2007; Johnson et al. 1997).

Male Atlantic sturgeon generally do not reach maturity until at least 12 years and females as late as 19
years (Dovel and Berggren 1983). Their interannual spawning period can range from 3 to 5 years, and
adults inhabit marine waters either all year during non-spawning years or seasonally during spawning
years (Bain 1997). Tagging data show that while at sea, adults intermix with populations from other rivers
(Collins et al. 2000, as cited in ASSRT 2007). Despite their ability to range widely along the Atlantic
coast, tagging and genetic studies indicate high site fidelity in natal rivers and very low gene flow among
populations (Dovel and Berggren 1983; Grunwald et al. 2008; Savoy and Pacileo 2003).

SPECIES STATUS

Five separate DPSs of Atlantic sturgeon were listed under the ESA in 2012 (77 Federal Register 5880, 77
Federal Register 5914): Chesapeake Bay (endangered), Carolina (endangered), New York Bight
(endangered), South Atlantic (endangered), and Gulf of Maine (threatened). Final determinations listing
the Atlantic sturgeon New York Bight and Chesapeake Bay DPSs as endangered, Gulf of Maine DPS as
threatened (77 Federal Register 5880), and Carolina and South Atlantic DPSs as endangered (77 Federal
Register 5914) were issued in February 2012, and the rulings became effective on April 6, 2012. Atlantic
sturgeon originating from rivers in Canada are not currently listed.

As part of the final rule listing, factors leading to the five statutory ESA listing factors were identified: 1)
present or threatened destruction, modification, or curtailment of its habitat or range; 2) overutilization for
commercial, recreational, scientific, or educational purposes; 3) predation or disease; 4) inadequacy of
existing regulatory mechanisms; or 5) other natural or manmade factors affecting their continued
existence. The listing rule from 2012 included the following threats to recovery of Atlantic sturgeon:
destruction of habitat or range, dams and tidal turbines, dredging and blasting, and degradation of water
quality (77 Federal Register 5880).

The species has suffered significant population declines across its range as a result of historical overfishing
and degradation of freshwater and estuarine habitats by human development (ASSRT 2007). Bycatch
mortality, water quality degradation, and dredging activities remain persistent threats. Some populations are
impacted by unique stressors, such as habitat impediments and apparent ship strikes (ASSRT 2007).

OCCURRENCE IN THE ACTION AREA

The Atlantic sturgeon demonstrates strong spawning habitat fidelity and extensive migratory behavior
(Savoy et al. 2017). Adults and subadults migrate extensively along the Atlantic coastal shelf (Erickson et
al. 2011; Savoy et al. 2017), and all life stages use the coastal nearshore zone as a migratory corridor
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between river systems (ASSRT 2007; Eyler et al. 2004). Erickson et al. (2011) found that adults remain in
nearshore and shelf habitats ranging from 6 to 125 feet (2 to 38 m) in depth, preferring shallower waters
in the summer and autumn and deeper waters in the winter and spring. Data from capture records, tagging
studies, and other research efforts (Damon-Randall et al. 2013; Dunton et al. 2010; Stein et al. 20044,
2004b; Zollett 2009) indicate the potential for occurrence in the action area during all months of the year.
Individuals from every Atlantic sturgeon DPS have been captured in the Virginian marine ecoregion
(Cook and Auster 2007; Wirgin et al. 2015a, 2015b), which extends from Cape Cod, Massachusetts, to
Cape Lookout, North Carolina.

Adult and subadult endangered Atlantic sturgeon are expected to occur in offshore waters within the action
area throughout the year but appear to be present in lower numbers in the summer (Stein et al. 2004b).
Dunton et al. (2015) caught sturgeon as bycatch in waters less than 50 feet deep during the New York
summer flounder fishery, and Atlantic sturgeon occurred along eastern Long Island in all seasons except
for the winter, with the highest frequency in the spring and fall. The species migrates along coastal New
York from April to June and from October to November (Dunton et al. 2015). Ingram et al. (2019) studied
Atlantic sturgeon distribution using acoustic tags and determined peak seasonal occurrence in the offshore
waters of the OCS from November through January, whereas tagged individuals were uncommon or absent
from July to September. The authors reported that the transition from coastal to offshore areas, predictably
associated with photoperiod and river temperature, typically occurred in the autumn and winter months.

Migratory adults and sub-adults have been collected in shallow nearshore areas of the continental shelf
(32.9-164 feet [1L0-50 m]) on any variety of bottom types (silt, sand, gravel, or clay). Evidence suggests
that Atlantic sturgeon orient to specific coastal features that provide foraging opportunities linked to
depth-specific concentrations of fauna. Concentration areas of Atlantic sturgeon near Chesapeake Bay
and North Carolina were strongly correlated with the coastal features formed by the bay mouth, inlets,
and the physical and biological features produced by outflow plumes (Kingsford and Suthers 1994, as
cited in Stein et al. 2004a). They are also known to commonly aggregate in areas that presumably provide
optimal foraging opportunities, such as the Bay of Fundy, Massachusetts Bay, Rhode Island, New Jersey,
and Delaware Bay (Dovel and Berggren 1983; Johnson et al. 1997; Rochard et al. 1997; Kynard et al.
2000; Eyler et al. 2004; Stein et al. 2004a; Dadswell 2006, as cited in ASSRT 2007).

Stein et al. (2004a, 2004b) reviewed 21 years of sturgeon bycatch records in the Mid-Atlantic OCS to
identify regional patterns of habitat use and association with specific habitat types. Atlantic sturgeon were
routinely captured in waters within and in immediate proximity to the action area, most commonly in
waters ranging from 33 to 164 feet (10-50 m) deep. Sturgeon in this area were most frequently associated
with coarse gravel substrates within a narrow depth range, presumably associated with depth-specific
concentrations of preferred prey fauna.

Collectively, this information indicates that Atlantic sturgeon are likely to occur in the action area as
subadults and adults,® and that individuals from every extant DPS could be present in the action area
during any month of the year.

FEEDING BEHAVIOR AND HEARING

Atlantic sturgeon are opportunistic predators that feed primarily on benthic invertebrates but will adjust
their diet to exploit other types of prey resources when available. For example, Johnson et al. (1997) found
that polychaetes composed approximately 86% of the diet of adult Atlantic sturgeon captured in the New
York Bight. Isopods, amphipods, clams, and fish larvae composed the remainder of the diet, with the latter
accounting for up to 3.6% of diet in some years. In contrast, Guilbard et al. (2007) observed that small fish

® Subadults are defined as sexually immature individuals between 30 and 59 inches (760 to 1,500 mm) total length; adults are
defined as sexually mature individuals greater than 59 inches (1,500 mm) (NOAA 2018a).
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accounted for up to 38% of subadult Atlantic sturgeon diet in the St. Lawrence River estuarine transition
zone during summer, but less than 1% in fall. The remainder of the diet consisted primarily of amphipods,
oligochaetes, chironomids, and nematodes with the relative importance of each varying by season.

Meyer et al. (2010) and Lovell et al. (2005) studied the auditory system morphology and hearing ability
of lake sturgeon (Acipenser fulvescens), a closely related species. The Acipenseridae (sturgeon family)
have a well-developed inner ear that is independent of the swim bladder. The results of these studies
indicate a generalized hearing range from 50 to approximately 700 Hz, with greatest sensitivity between
100 and 300 Hz.

ENVIRONMENTAL BASELINE

The environmental baseline consists of existing habitat conditions in the action area and listed species use
of the action area, considering the past and present impacts of the following:

o All federal, state, or private actions and other human activities that have influenced the condition
of the action area

e The anticipated impacts of all proposed federal proposed actions that have already undergone
formal or early Section 7 consultation

e The impact of state or private actions that are contemporaneous with the consultation in process
(50 CFR 402.02)

The Applicant conducted detailed surveys of the action area during COP development. Those surveys are
the most current information available for characterizing baseline conditions and are relied upon here
supported by other appropriate sources of information where available.

Seabed and Water Column Habitat Conditions

The marine component of the action area extends from the SFWF portion of the action area located near
Cox Ledge in Rhode Island Sound on the OCS of southern New England westward to the coastal nearshore
of Long Island associated with the SFEC landing (see Figure 1). This portion of the OCS is located in the
Virginian subprovince of the Northeast Atlantic Temperate Marine bioregion (Cook and Auster 2007). The
marine component of the action area is divided into three subareas for the purpose of describing the
environmental baseline: the SFWF, the section of the SFEC located in federal waters on the OCS (i.e., the
SFEC-0CS), and the section of the SFEC located in NY'S waters (i.e., SFEC-NYS) (see Figure 1).

Marine ecosystems in the action area are described using the Coastal and Marine Ecological
Classification Standard (CMECS), a classification system based on biogeographic setting for the area of
interest (FGDC 2012). CMECS provides a comprehensive framework for characterizing ocean and
coastal environments and living systems using categorical descriptors for physical, biological, and
chemical parameters relevant to each specific environment type (FGDC 2012). The CMECS
biogeographic setting for the entire action area is the Temperate Northern Atlantic Realm, Cold
Temperate Northwest Atlantic Province, Virginian Ecoregion. The CMECS aquatic setting, substrate, and
biotic components for the three Proposed Action subareas are described in Table 13.

The biotic component of the CMECS classifies living organisms of the seabed and water column based on
physical habitat associations across a range of spatial scales. This component is organized into a five-level
branched hierarchy: biotic setting, biotic class, biotic subclass, biotic group, and biotic community. The
biotic subclass is a useful classification category for characterizing the aquatic ecosystem in the action area.
Biotic component classifications in the SFWF and SFEC footprints are defined by the dominance of life
forms, taxa, or other classifiers observed in surveys of the site. Biotic component classification in the O&M
facility footprint is based on available literature for Lake Montauk. In the case of photographs, dominance
is assigned to the taxa with the greatest percentage cover in the photograph (FGDC 2012).
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Table 13. Coastal and Marine Ecological Classification Standard Aquatic Setting, Substrate Group,
and Biotic Subclasses in the Action Area

Proposed Action CMECS Component
Element
Agquatic Setting Substrate Group Biotic Subclass
System Subsystem Tidal Zone
SFWF and SFEC Marine Offshore Subtidal ~ Gravel Soft Sediment Fauna
offshore Gravelly Attached Fauna
Inferred Fauna
SFEC nearshore Marine Nearshore Subtidal Gravelly Soft Sediment Fauna
Inferred Fauna
SFWF O&M facility Estuarine Coastal Intertidal ~ Sand Soft Sediment Fauna
Subtidal Muddy Sand Inferred Fauna

Aquatic Vascular Vegetation
Benthic Macroalgae
Emergent Tidal Marsh

Seabed Conditions

The Applicant conducted surveys of substrate conditions and associated benthic fauna in the SFWF and
SFEC Proposed Action footprint (Fugro 2018a, 2018b; Inspire Environmental 2018). Three benthic
habitat types were documented in the three subareas within the action area. Sand sheets were the
dominant habitat type throughout the marine component of the action area, with sand and mobile gravel
present in portions of the SFWF and the SFEC, particularly along the SFEC-OCS. Patchy cobbles and
boulders on sand were only observed within and directly around the SFWF, concentrated predominantly
on the western side of the SFWF footprint. Ripples and low-relief mounds and hummocks were the
dominant bedforms associated with these habitat types, indicating a dynamic and mobile bed environment
(Fugro 2018a, 2018b; Inspire Environmental 2018).

The O&M facility would be located in Lake Montauk Harbor, a shallow coastal embayment surrounded
by natural and developed shorelines. The facility would be sited in developed harbor areas adjacent to the
federally maintained navigation channel and boat basin at the northern end of the bay. Subtidal depths in
this area range from -2 to -20 feet MLLW (USACE 2018). The surrounding shorelines are mostly
bulkhead, armored, or otherwise modified and intertidal habitats been dredged to provide vessel access.
Some limited areas of undredged shoreline supporting eelgrass are present on the eastern side of the
navigation channel (NYSDS 2014). Substrates within and adjacent to the navigation channel are primarily
sand, transitioning to sand and silt within the boat basin and the southern end of the lake.

The dominant CMECS biotic subclass across the SFWF was Soft Sediment Fauna (see COP Appendix N
[Inspire Environmental 2018]). The Soft Sediment Fauna subclass includes any invertebrate that creates a
permanent or semi-permanent home in the substrate. Invertebrates that move slowly over the sediment
surface but are not capable of moving outside of the boundaries of the subclass within 1 day are also
included. Most of the invertebrates associated with the Soft Sediment Fauna possess specialized organs
for burrowing, digging, embedding, tube-building, anchoring, or locomotion in soft substrates.
Invertebrates associated with the Soft Sediment Fauna subclass include worm-like invertebrates (e.g.,
oligochetes, polychaetes, flatworms [Platyhelminthes], and nematodes [Nematoda]); burrowing
amphipods, mysids, and copepods; crabs (Brachyura); sand dollars (Clypeasteroida); starfish
(Asteroidea); and sea urchins (Echinoidea) (FGDC 2012; see COP Appendix N). Economically important
species, including sea scallops, horseshoe crabs (Limulidae), surf clams, and the ocean quahog, are also
associated with the Soft Sediment Fauna subclass.
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The second dominant CMECS biotic subclass (i.e., co-dominant subclass) across the SFWF and offshore
SFEC identified during surveys was Attached Fauna. The Attached Fauna subclass often co-occurs with the
Soft Sediment Fauna subclass. Invertebrates classified as Attached Fauna maintain contact with hard
substrate surfaces, including firmly attached, crawling, resting, interstitial, or clinging invertebrates.
Attached invertebrates may be found on, between, or under rocks or other hard substrates or substrate
mixes. These invertebrates use pedal discs, cement, byssal threads, feet, claws, appendages, spines, suction,
negative buoyancy, or other means to stay in contact with the hard substrate, and may or may not be
capable of slow movement over the substrate. Invertebrates typically associated with the Attached Fauna
subclass include sea anemones, barnacles, corals, mussels, oysters, some crabs, small shrimp, amphipods,
starfish, and sea urchins (FGDC 2012; see COP Appendix N). Economically important species, notably
lobster and squid, are also associated with the Attached Fauna subclass. These hard substrate areas serve as
important nursery habitat for juvenile lobster and substrate upon which squid lay their eggs.

Dominant CMECS biotic subclasses in Lake Montauk included Benthic Macroalgae, Aquatic Vascular
Vegetation, and Emergent Tidal Marsh, as well as Soft Sediment Fauna. Macroalgae is associated
primarily with artificial hard surfaces (e.g., the jetty at the harbor mouth), eelgrass occurs in shallow
nearshore areas throughout the inner harbor, and emergent tidal marsh vegetation is most prevalent along
undeveloped shorelines at the southern end of the lake. Lake Montauk supports commercial harvest of
scallops and oysters, including oyster aquaculture. Scallops, crabs, shrimp, periwinkles, clams, oysters,
and slipper shells periodically occur within the lake. Grass shrimp are the most abundant species
encountered in ongoing biological surveys (NYSDS 2014).

Benthic habitats in the SFWF and SFEC are subjected to regular disturbance by commercial fishing
activity. Bottom-disturbing methods like bottom trawls, scallop and clam dredges, and lobster pots are the
dominant gear types used in the area (Deepwater Wind, LLC 2018). Chronic disturbance of benthic
habitat communities by commercial fishing activities can negatively impact community structure and
diversity and limit recovery, potentially for long time periods (Nilsson and Rosenberg 2003; Rosenberg et
al. 2003). In contrast, benthic communities that are adapted to naturally dynamic environments like those
present in the action area tend to recover from disturbance relatively quickly (Dernie et al. 2003).
Montauk Harbor is routinely dredged to maintain navigation and desired berthing depths. Regular
dredging-related disturbance has similar effects on benthic community structure.

Water Column Conditions

The marine component of the action area is located in coastal and open waters of the Atlantic OCS. Water
depths in the three Proposed Action subareas range from 108 to 125 feet (33—38 m) below MLLW in the
SFWEF, 85 to 154 feet (26-47 m) in the SFEC-OCS, and 30 to 85 feet (9-26 m) in the SFEC-NYS. Water
depths in the surrounding area are similar. The regional waters off the coast of Rhode Island,
Massachusetts, and Long Island, New York, are a transitional zone separating Narragansett Bay and Long
Island Sound from the OCS (BOEM 2013). These waters straddle the Mid-Atlantic and New England
ecoregions and support a diverse and abundant community of marine organisms in the region.

The Mid-Atlantic cold pool is a seasonal oceanographic feature that provides important ecological functions
for marine species through its influence on regional biological oceanography (Chen 2018; Lentz 2017).
Changes in the size and seasonal duration of the cold pool over the past five decades have been associated
with shifts in the fish community composition of the Mid-Atlantic Bight (Chen 2018; Saba and Munroe
2019). The WDA and neighboring WEAs are located on the approximate northern boundary of the cold pool.

Water quality conditions in the action area are described below.
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Underwater Noise

Kraus et al. (2016) surveyed the ambient underwater noise environment in the RI/MA WEA as part of a
broader study of large whale and sea turtle use of marine habitats in this wind energy development area.
The SFWEF lies within a dynamic ambient noise environment, with natural background noise contributed
by natural wind and wave action, a diverse community of vocalizing cetaceans, and other organisms.
Anthropogenic noise sources, including commercial shipping traffic in high-use shipping lanes in
proximity to the action area, also contributed ambient sound.

Acoustic monitoring sensor locations in and around the RI/MA WEA are depicted in Figure 11. As
shown, sensors RI-1, RI-2, and RI-3 effectively surround the SFWF, whereas the remaining sensor
locations are in the more seaward portion of the WEA. Figure 12 displays 50" percentile power spectral
density and cumulative percentile distribution of peak ambient sound levels measured between November
2011 and March 2015. Depending on location, ambient underwater sound levels within the RI/MA WEA
varied from 96 to 103 dB in the 70.8- to 224-Hz frequency band at least 50% of the recording time, with
peak ambient noise levels reaching as high as 125 dB on the western side of the SFWF in proximity to the
Narraganset Bay and Buzzards Bay shipping lanes (Kraus et al. 2016). Low-frequency sound from large
marine vessel traffic in these and other major shipping lanes to the east (Boston Harbor) and south (New
York) are the dominant sources of underwater noise in the action area.

Figure 11. Acoustic monitoring locations near the action area (Kraus et al. 2016).
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Figure 12. Power spectral density plot and cumulative percentage distribution of sound levels within a 20- to 477-Hz frequency band at
ambient underwater noise monitoring locations in the action area (Kraus et al. 2016).
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Water Quality

The SFWF and SFEC-OCS are located in offshore marine waters where available water quality data are

limited. Broadly speaking, ambient water quality in these areas is expected to be generally representative
of the regional ocean environment and subject to constant oceanic circulation that disperses, dilutes, and

biodegrades anthropogenic pollutants from upland and shoreline sources (BOEM 2013).

The SFEC-NYS is located in coastal marine waters of NYS where available water quality data are also
limited. The EPA classified coastal water quality conditions nationally for the 2010 National Coastal
Condition Assessment (EPA 2016). The 2010 National Coastal Condition Assessment used physical and
chemical indicators to rate water quality, including phosphorus, nitrogen, dissolved oxygen, salinity, water
clarity, pH, and chlorophyll a. The most recent National Coastal Condition Report rated coastal water
quality from Maine to North Carolina as “good” to “fair” (EPA 2012). This survey included four sampling
locations near the SFWF and SFEC, all of which were within Block Island Sound. EPA (2016) rated all
National Coastal Condition Report parameters in the fair to good categories at all four of these locations.

Water quality conditions in Lake Montauk generally meet state and federal requirements for contact
recreation and shellfishing, although portions of the waterbody are closed to shellfish harvest based on
proximity to commercial and recreational moorage facilities. Water clarity, nutrient concentration,
chlorophyll a, and fecal coliform metrics met NYS standards in at least 93% of samples collected in the
center of the lake from 1994 through 2011 (NYSDS 2014). Dissolved oxygen met state standards in all
samples collected during this period. Fecal coliform levels exceed state standards at specific locations
around the lake, associated predominantly with domestic pets and wildlife, with septic systems being a
minor source (NYSDS 2014).

For the purpose of Section 7 consultation, total suspended sediment (TSS) is the pertinent water quality
parameter likely to be measurably affected by the Proposed Action. Ocean waters beyond 3 miles (4.8
km) offshore typically have low concentrations of suspended particles and low turbidity. TSS in Rhode
Island Sound from five studies cited in ACE (2004) ranged from 0.1 to 7.4 milligrams/liter (mg/L) TSS.
Bottom currents may re-suspend silt and fine-grained sands, causing higher suspended particle levels in
benthic waters. Storm events, particularly frequent intense wintertime storms, may also cause a short-term
increase in suspended sediment loads (BOEM 2013). Vinhateiro et al. (2018) assumed that ambient TSS
levels in the marine component of the action area were generally low, less than 10 mg/L. However,
Inspire Environmental (2018) periodically encountered water column turbidity levels high enough to
prevent observation of the benthos during benthic surveys of the Proposed Action area. This occurred
throughout the action area, but most commonly in the shallower waters associated with the SFEC-NYSS.
Based on camera distance to the bed (Inspire Environmental 2018) and observed relationships between
TSS and visibility (West and Scott 2016), this suggests that baseline TSS and turbidity in the action area
are generally low but could periodically exceed 100 mg/L near the channel bed.

Electromagnetic Fields

The natural magnetic field in the action area has a total intensity of approximately 512 to 517 milligauss
(mG) at the seabed, based on modeled magnetic field strength from 2014 through 2019 (NOAA 2018a).
The marine environment continuously generates additional ambient EMF effects. The motion of
electrically conductive seawater through the Earth’s magnetic field induces voltage potential, thereby
creating electrical currents. Surface and internal waves, tides, and coastal ocean currents all create weak
induced electrical and magnetic field effects. Their magnitude at a given time and location are dependent
on the strength of the prevailing magnetic field, site, and time-specific ocean conditions. Other external
factors like electrical storms and solar events can also generate variable EMF effects.
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Following the methods described by Slater et al. (2010), a uniform current of 1 meter per second (m/s)
flowing at right angles to the natural magnetic field in the action area could induce a steady-state
electrical field on the order of 51.5 microvolts per meter (1V/m). Modeled current speeds in the action
area are on the order of 0.1 to 0.35 m/s at the seabed (Vinhateiro et al. 2018), indicating baseline current-
induced electrical field strength on the order of 5 to 15 pV/m at any given time. Wave action would also
induce electrical and magnetic fields at the water surface on the order of 10 to 100 uV/mand 1 to 10 mG,
respectively, depending on wave height, period, and other factors. Although these effects dissipate with
depth, wave action would likely produce detectable EMF effects up to 185 feet (56 m) below the surface
(Slater et al. 2010).

At least seven submarine power and communications cables cross the marine component of the action
area in the SFEC-OCS and SFEC-NYS (NOAA 2011) (Figure 13). The type and power capacity of those
cables is not specified in available information. Electrical telecommunications cables are likely to induce
a weak EMF in the immediate area along the cable path. Gill et al. (2005) observed electrical fields on the
order of 1 to 6.3 uVv/m within 1 m of a typical cable of this type. The heat effects of communication
cables on surrounding sediments are likely to be negligible given the limited transmission power levels
involved. Fiber-optic cables with optical repeaters would not produce EMF or significant heat effects.
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Figure 13. Existing submarine transmission and telecommunications cables in the action area.
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Artificial Light

Vessel traffic and navigational safety lights on buoys and meteorological towers are the only artificial
lighting sources in the open-water portion of analysis area. Land-based artificial light sources become
more predominant approaching the Long Island shoreline.

Vessel Traffic

General vessel traffic in the action area varies, ranging from thousands of large and small vessel trips in
and around major shipping lanes to dozens of vessel trips in the low-traffic areas in the SFWF footprint
(DNV GL 2018). DNV GL 2018 summarized vessel traffic in the WDA based on automatic identification
system (AIS) data from July 18, 2016, through July 18, 2017. The data include eight vessel classes:
cargo/carrier, fishing, other and unidentified, passenger, pleasure, tanker, tanker — oil, and tug and service.
Most vessels sail between 8 and 12 knots. A 5-mile buffer around the WDA was used to determine the
vessel types transiting in the area; AlS data suggest that only fishing, other and unidentified, and pleasure
vessels currently transit within the SFWF. No military vessels operated in this area during this period. In
2016, there were 19,164 vessel crossings of a measurement line between Montauk and Sconticut Neck,
located south of New Bedford in Buzzards Bay. Approximately 75% of these crossings were fishing or
pleasure vessels. Tug and service vessels accounted for 74% of the 7,209 transits originating from
Brooklyn and Staten Island. Fishing and pleasure vessels account for approximately 83% of the vessels
that went into the WDA.

DNV GL (2018) analyzed vessel traffic patterns in the WDA to assess navigation safety risks using a
two-step analysis. The first step relied on quantification of vessel transits through designated cross
sections in proximity to the action area using AlS data for all vessel classes. The second step relied on
Vessel Monitoring System (VMS) data for fishing vessels. Fishing vessels commonly deactivate their
AIS transponders when actively fishing to avoid revealing proprietary fishing areas. The VMS system
provides location data used by NMFS to monitor fishing activity while maintaining confidentiality.

Figure 14 displays AlS vessel tracks and the 20 analysis cross sections in proximity to the Proposed
Action footprint, regional traffic corridors, and port entrances, excluding foreign ports and the Gulf of
Mexico. Vessel transits through each cross section during the study period are displayed in Figure 15.
Vessel classes represented by these results include deep-draft commercial vessels (e.g., cargo/carriers and
tankers), tugs/barges, service, fishing, passenger and recreational vessels, and other or unspecified vessel
types. Annual vessel transits through each analysis cross section are summarized in Figure 15.
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Figure 14. Automatic identification system vessel traffic tracks for June 2016 to July 2017 and
analysis cross sections used for traffic pattern analysis (DNV GL 2018).
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section 1D

Figure 15. Vessel transits from June 2016 to July 2017 by analysis cross section, all vessel
classes (DNV GL 2018).

As shown, the cross sections surrounding the Lease Area (13, 16, and 18) have relatively low annual
traffic counts with less than 30 transits per year. Cross-section 17 has a slightly higher annual traffic count
with 60 transits per year. From cross-section 17, many of the tracks are merging into/out of the Buzzards
Bay inbound traffic lane and do not cross through the Lease Area. In contrast, the approach to
Narraganset Bay (cross-section 5) has a high level of vessel traffic consistent with the presence of several
commercial and recreational port facilities and a major naval and coast guard facility. These results do not
include commercial fishing traffic, which is underrepresented in the AIS data.

DNV GL (2018) analyzed the proportional distribution of vessel types crossing each cross section. Half of
the traffic transiting cross-sections 13 and 16 is from pleasure/recreation vessels with “other” vessels
being the next largest contributor. Cross-section 17, which captures vessels merging in and out of regional
traffic separation zones, shows 55% of the tracks captured

are from deep draft vessels (cargo/carrier and tankers). Approximately 76% of transits through cross-
section 18 are in other, passenger, or recreational vessel categories. Recreational fishing vessels are likely
included in this category or underrepresented in the AlS dataset.

Analysis of VMS data for the action area indicates a high level of commercial fishing activity in and near
the WDA. Fishing vessels typically do not follow the prescribed routes used by other commercial vessel
types and route density patterns are more erratic (DNV GL 2018). VMS vessel activity data are
summarized by fishery type in Figure 16. Note that these heat maps only display low-speed operations
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during actual fishing and not typical vessel speeds when traveling to and from fishing areas. As shown,
the SFWF has been sited in a relatively low-intensity fishing area but is surrounded by areas of high-
intensity activity. The number of fishing vessels represented in these data is unclear, but likely number in
the hundreds based on the 420 fishing vessels active in federal catch share fishery programs in the Mid-
Atlantic and New England as of 2016 (NMFS 2018b). Most of these vessels originate from regional ports
in Rhode Island, Massachusetts, and Long Island (DNV GL 2018).

Routine and accidental releases of small amounts of petroleum during normal vessel operations accounts
for a significant percentage of chronic oil pollution in the world’s oceans (International Fund for Animal
Welfare n.d.; Hampton et al. 2003; Laws 1993; OSPAR 2010; Weise 2002). Small oil releases from
tankers and cargo vessels commonly occur during bilge water discharge and normal engine operations.
Ilicit discharges from shipping traffic are also a global concern. Based on the proximity of the action area
to major shipping lanes and high vessel traffic, chronic low-level oil pollution is likely to be present
throughout the action area.
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Figure 16. Commercial fishing vessel activity in proximity to the Proposed Action area by fishery
type.

EFFECTS OF THE PROPOSED ACTION

The effects of the Proposed Action on the environment were analyzed using the Proposed Action PDE
maximum impact scenario described above in the Proposed Action section. Effects of the action are all
consequences to listed species or critical habitat that are caused by the Proposed Action. This includes the
consequences of other activities that would not occur but for the Proposed Action that are reasonably
certain to occur. Effects were considered relative to the likelihood of species exposure to those effects and
the biological significance of that exposure. Biological significance is evaluated based on the extent and
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duration of exposure relative to established effects thresholds, or where specific thresholds are lacking the
extent and variability of environmental effects relative to baseline conditions described in this BA and
associated documents referenced.

Seabed and Water Column Disturbance

Proposed Action construction would result in direct disturbance to the seabed within the SFWF and along
the SFEC corridor, including temporary construction-related disturbance and long-term alteration of the
seabed by Proposed Action features. These Proposed Action effects are summarized by area and Proposed
Action component in Table 14 and are described in detail below.

Temporary construction-related disturbance in the SFWF would total 858 acres of seabed, comprising
821 acres from construction vessel anchoring and 37 acres for site preparation, trenching, and burial of
the inter-array cable. The vessel anchoring disturbance area estimate is based on the conservative
assumption that three construction vessels would use anchors, three vessels would use spud cans, and all
six construction vessels would visit each of the 16 foundations. SFEC cable placement would temporarily
disturb 73 acres of seabed in the SFEC-OCS and 4.4 acres in the SFEC-NY'S during trenching and burial.
Temporary cofferdam placement and sediment sidecast during sea-to-shore transition construction would
temporarily disturb approximately 0.15 acre of seabed. The affected seabed is composed primarily of
unconsolidated sand and gravel deposits that are regularly reworked by current action (Fugro 2018a,
2018b). Benthic communities that inhabit dynamic bed environments typically recover rapidly from
construction-related disturbance, usually within 1 year (Dernie et al. 2003; Department for Business,
Enterprise and Regulatory Reform 2008).

The footprint of the SFWF WTGs and OSS foundations and associated scour protection in the form of
boulders and concrete mats would modify approximately 28.1 acres of seabed. Approximately 12.5 acres
of scour protection would be required where boulder substrates prevent burial of the inter-array cable. An
estimated 24.4 acres of scour protection would be required for portions of the SFEC cable route where
cable burial is not possible (21.1 and 1.3 acres in the SFEC-OCS and SFEC-NYS, respectively). This
would only occur in areas where boulders or other hard substrates are present on or immediately below
the bed surface. Although these effects would be long term, the placement of additional rock on existing
mixed-boulder substrate would not substantially alter the character of the current habitat.
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Table 14. Summary of Temporary Disturbance and Long-Term, Alteration of the Seabed from
Construction of the South Fork Wind Farm and South Fork Export Cable

Proposed Action Feature Temporary Disturbance Long-Term Alteration
Component (acres) (acres)
SFWF Monopile foundation and scour - 15.6
protection
Foundation cable protection - 5.2
Inter-array cable track preparation, 37.0 --
trenching and burial
Inter-array cable scour protection - 125
Construction vessel anchoring 821 -
Total 858 333
SFEC-OCS Cable track preparation, trenching and 73 -
burial
SFEC cable scour protection - 3.4
Total 73 34
SFEC-NYS Cable track preparation, trenching and 4.4 -
burial
Scour protection - 0.2
Cofferdam 0.15 -
Total 4.55 0.2

In general, effects from temporary disturbance and alteration of the seabed would be limited to the
potential for some short-term displacement of some ESA-listed marine mammal species in the action area
due to temporary turbidity or displacement of prey species. The baleen whale species addressed in this
consultation are pelagic filter feeders that do not forage in or rely on benthic habitats. Sperm whale are
known to prey on bottom-oriented organisms including octopus, fish, shrimp, crab, and sharks. However,
given the limited area affected, temporary seabed disturbance is unlikely to affect the prey base for this
species. Therefore, the effects of the Proposed Action on ESA-listed whales resulting from benthic habitat
alteration are likely to be insignificant.

Leatherback sea turtles are dietary specialists, feeding almost exclusively on pelagic jellyfish, salps, and
siphonophores, rather than prey species affected by benthic habitat alteration. Green, Kemp’s ridley, and
loggerhead sea turtles all feed on benthic organisms; however, benthic habitat disturbances are anticipated
to be temporary and localized and unlikely to affect the availability of prey resources for these species.
The Proposed Action would avoid impacting submerged aquatic vegetation and would therefore avoid
adversely affecting forage resources for green and Kemp’s ridley sea turtles. Although the Proposed
Action would temporarily impact benthic prey resources, those effects would be temporary and limited to
less than 0.0001% of the action area and an even smaller percentage of suitable foraging habitat in
nearshore and offshore areas of the Atlantic OCS. Given that the action area is naturally dynamic and
exposed to anthropogenic disturbance, the species that occur in this region already adjust their foraging
behavior based on prey availability. Kemp’s ridley and green sea turtles are omnivorous species with
flexible diets, and loggerhead sea turtles readily target new prey species to adapt to changing conditions.
Given the limited amount of foraging habitat exposed to construction disturbance, the temporary and
localized nature of these effects, and the ability of these species to adjust their diet in response to resource
availability, the resulting effects of benthic disturbance on these species would be insignificant.
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A similar rationale applies to Atlantic sturgeon. Although Proposed Action construction would kill or
displace preferential prey organisms within the footprint defined by placement of the monopiles, scour
protection, the inter-array cable and SFEC corridors, and the sea-to-shore transition cofferdam and
sidecast, these effects would be temporary in duration and limited to an insignificant (less than 0.0001%)
percentage of available foraging habitat in the action area. Given the limited extent of effects and the
likelihood of rapid recovery to baseline benthic community conditions, the effects of Proposed Action
construction on seabed and water column habitat conditions are likely to be insignificant.

The WTG and SFEC OSS foundations constitute obstacles in the water column that could alter the
normal behavior of aquatic organisms in the SFWF. Although operational noise is recognized as a
potential effect mechanism, insufficient information is available to characterize how the presence of WTG
foundations in the water column would affect the behavior of whales, fish, and other organisms (Long
2017; Thompson et al. 2015). Long (2017) compiled several years of observer data for marine mammal
and bird interactions with tidal and wave energy testing facilities in Scotland. He was unable to identify
any changes in behavior or distribution associated with the presence of ocean energy structures once
construction was complete, concluding that the available data were insufficient to determine the presence
or absence of significant effects.

Other research on the behavioral and displacement effects of offshore structures is equivocal. Delefosse et
al. (2017) reviewed marine mammal sighting data around oil and gas structures in the North Sea and
found no clear evidence of species attraction or displacement. In contrast, Russel et al. (2014) found clear
evidence that seals were attracted to a European wind farm, apparently exploiting the abundant
concentrations of prey produced by artificial reef effects, while Teilmann and Carstensen (2012)
documented the apparent long-term displacement of harbor porpoises from previously occupied habitats
within and around a windfarm in the Baltic Sea.

The NMFS (2020a) biological opinion for the Vineyard Wind project considered the effects of WTG
foundation presence on ESA-listed marine mammals and concluded the following:

The WTGs are proposed to be laid out in a grid-like pattern with spacing of 0.76-1.0 nautical mile
between turbines. The minimum distance between nearest turbines is no less than 0.65 nautical
mile and the maximum distance between nearest turbines is no more than 1.1 nm. The average
spacing between turbines is 0.86 nm. The upper range of whale lengths are as follows: North
Atlantic right whale (59 feet [18 meters]), fin whale (79 feet [24 meters]), sei whale (59 feet [18
meters]), and sperm whales (59 feet [18 meters]). As noted in the BA, for reference, about 103,
59-ft long North Atlantic right whales (large females) would fit end-to-end between two
foundations spaced at 1 nm. Based on a simple assessment of spacing, it does not appear that the
WTGs would be a barrier to the movement of any listed species through the area. (NMFS
2020a:249-250)

Given that the Proposed Action involves a smaller number of turbines sited in a similar configuration, it is
reasonable to conclude that the presence of the SFWF would not pose a barrier to the movement of ESA-
listed marine mammals.

The SFWF monopiles, scour protection, and cable armoring would introduce new, stable hard surfaces to
the marine environment, producing an artificial reef effect (Langhamer 2012; Wilson and Elliot 2009).
These surfaces would be available for colonization by algae and sessile organisms, and would concentrate
fish and other species, potentially altering predator-prey dynamics near the structures. The resulting
effects on ESA-listed species could be neutral or beneficial, depending on how those species interact with
structures in the environment. Overall, these effects are likely be insignificant based on the size of the
affected area relative to the habitat available across the range of each species.

78



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Underwater Noise Effects

NMFS recognizes high underwater sound pressure levels (SPLs) as a possible source of take for ESA-
listed aquatic species, including large whales, sea turtles, and fish occurring in the action area. The
Proposed Action would produce temporary construction-related and long-term operational underwater
noise above levels that may impact listed species. Potential sources include impact and vibratory pile
driving during construction, construction and operational vessel noise, and operational noise from the
WTGs.

For the purpose of this consultation, the action area is defined by the greatest distance from the source
required to attenuate underwater noise below the lowest biologically significant effects threshold for each
listed species group, and/or for their prey and forage species. Potential behavioral and injury-level take of
listed species from pile driving would be restricted to this effect area, with the extent and severity of
effects dependent on the timing of pile driving relative to species occurrence, the type of noise impact,
and species-specific sensitivity. The Applicant conducted Project-specific modeling to characterize the
area affected by underwater noise from impact and vibratory pile driving and from construction vessel
operation, and to estimate the number of each ESA-listed species likely to be exposed to injury and
behavioral level effects from these noise sources. The results of this modeling effort were used to develop
the effects analysis presented in this BA and are described below.

Denes et al. (2020b) modeled maximum underwater noise levels likely to be produced by impact and
vibratory pile-driving activities and Proposed Action construction vessels. They used a refined noise
attenuation model that factors in multiple parameters affecting noise propagation in the marine
environment, producing an accurate estimate of potential effects. The PDE assumptions used in this
analysis are as follows:

e 11-m monopile foundation installation:

o Assumes 1 “difficult” installation scenario requiring 8,000 pile strikes over a 4-hour period
for each pile, and 15 “normal” installations requiring 4,000 pile strikes over a 2-hour period,
using an impact hammer operating at 4,500 kilojoules.

Assumes use of a noise attenuation system achieving a 10-dB reduction in peak noise levels.
Monopile installation would occur between May 1 and December 31.
Aggressive installation scenario: Six piles are driven over 7 days, such that the 16 piles are
installed over a 20-day period. Each installation would be separated by a minimum of 12
hours.
e Sheet pile cofferdam installation and removal:
o Vibratory hammer installation of Z-type steel sheet piles 9 m (30 feet) into the sediment.
o Installation would require 18 hours of hammer operation over a 1- to 3-day period.

o Sheet pile removal using a vibratory extractor, requiring approximately 18 hours of hammer
operation over 1 to 3 days.

o Cofferdam installation and removal would occur as separate events at the beginning and end
of a 6- to 8-month construction period extending from October 1 to May 31.

o Sheet pile removal using a vibratory extractor, requiring approximately 18 hours of hammer
operation over 1 to 3 days.

e Construction vessels: Peak noise levels produced by typical cable-laying and construction support
vessels using dynamic positioning thrusters; model vessels range from 325 to 351 feet (99-107
m) in total length and 4,000 to 6,772 horsepower.
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o HRG surveys: Up to 60 days of HRG survey operations, averaging 70 line km per day at a speed
of 4 knots. Analysis assumes the loudest potential type of HRG survey equipment.

Denes et al. (2020b) used these assumptions to estimate source noise levels and calculate the distance
required to attenuate Proposed Action noise to established injury and behavioral-level effects thresholds
for different species groups based on site-specific substrate and oceanographic conditions in and near the
action area. The biological effects thresholds reflect the current guidance and best available science.
Sound exposure thresholds levels to assess potential effects to ESA-listed species are summarized in
Table 15. Noise-related effects on each listed-species group are discussed in the following sections.
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Table 15. Threshold Levels Modeled to Assess Potential Effects to Threatened and Endangered Species from Impulsive and
Non-Impulsive Noise Sources

Faunal Group Physiological Thresholds Behavioral Threshold

SELcum Le2q (B re 1 pPa?s) Lpk (unweighted, dB re 1 pPa) RMS (unweighted, dB re 1 pPa)

Impulsive Noise

LFC’ 183 219 160
MFC’ 185 230 160
Sea turtles’ 210 207 175
Atlantic sturgeon® 210 207 150
Atlantic sturgeon* 187 206 150

Non-Impulsive Noise

LFC’ 199 N/A™ 120
MFC" 198 N/A™ 120
Sea turtles 1808 N/A™ 175
Atlantic sturgeon N/A N/A™ 150

“Data from NMFS (2018a).
T Data from Popper et al. (2014).

* NMFS recommended criteria for SELcum (for fish 2 2g) and Lpk (for all sizes of fish) (Fisheries Hydroacoustic Working Group 2008); Lp (Andersson et al. 2007; Purser and Radford 2011; Wysocki et al. 2007,
as cited in in NMFS 2020a.

$NMFS recommended threshold at time COP was submitted.
" Threshold not applicable to this source type.
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Marine Mammal Noise Exposure

Cetaceans have well-adapted acoustical and hearing abilities that they rely on for communication,
foraging, mating, predator avoidance, and navigation (Madsen et al. 2006; Weilgart 2007). The Proposed
Action includes several elements (e.g., pile driving, vessel operation, and WTG operation) that produce
underwater noise that could affect marine mammals. These potential effects range in severity from
temporary auditory masking, to increased stress, to permanent injury depending on the nature and
intensity of the noise source, and proximity and duration of exposure (NMFS 2018a; Rolland et al. 2012;
Southall et al. 2007; Williams et al. 2015). Underwater noise can have adverse effects on marine
mammals even in the absence of overt injury or observable behavioral effects. Auditory masking due to
anthropogenic noise can substantially shrink the “communication space” available to marine mammals,
interfering with their ability to identify and locate cohort members, other populations, and other species
(Cholewiak et al. 2018). This has important implications for both individual animals and populations. For
example, noise-related communication disruptions have been associated with increased stress hormone
levels in individual NARW, potentially contributing to immune suppression and depressed reproductive
success (Hatch et al. 2012; Rolland et al. 2012). Davis et al. (2017) documented an evident shift in
NARW distribution over the past decade and identified anthropogenic noise as a probable contributing
factor. The reduced ability to communicate normally across distance may contribute to population
dispersal and fragmentation (Brakes and Dall 2016), which can have important implications for the
conservation of imperiled populations like NARW.

NMFS has released updated technical guidance for assessing the effects of underwater noise on marine
mammals (NMFS 2018a). This guidance considers noise exposure capable of causing a permanent loss of
hearing sensitivity, referred to as a permanent threshold shift (PTS), to be the onset of physical injury and
relies on the current state of the science to define sound exposure thresholds sufficient to cause PTS in
different marine mammal species. NMFS (2018a) provides thresholds for evaluating potential behavioral
disturbance effects on marine mammals from both impulsive and non-impulsive noise sources. Different
taxa are sensitive to different frequencies of sound, and therefore may be more or less prone to
injury-level noise effects depending on the nature and intensity of the noise source. The ESA-listed baleen
whales (Mysticetes) considered in this assessment belong to the LFC hearing group, which is most
sensitive to sound in the 10- to 30-Hz range. The ESA-listed sperm whale belongs to the MFC hearing
group, which is most sensitive to sound in the 150-Hz to 160-kHz range (Southall et al. 2007). Species-
specific hearing and communication frequencies are discussed in the species descriptions above.

Denes et al. (2020a; 2020b) used these thresholds to evaluate the potential effects of Project construction
on marine mammals based on the PDE and the timing and density of species occurrence in the WDA.
These results were in turn used to develop an application for an IHA under the MMPA (CSA 2020). The
IHA represents the best current understanding of potential noise effects on marine mammals resulting
from Project construction. The NMFS (2018a) effect thresholds are also used to evaluate the potential
effects of operational noise based on sound intensity and probability of exposure. Underwater noise
effects from Project construction and operation are addressed below.

PROPOSED ACTION CONSTRUCTION

Denes et al. (2020b) modeled attenuation distances for impact pile driving, vibratory pile driving, HRG
surveys, and construction vessel noise to a selection of marine mammal effect thresholds for different
aspects of Project construction using the PDE. The predicted distances to the threshold distances for each
proposed activity are summarized in Table 16.

As shown, the effect threshold distances vary by marine mammal hearing group and threshold category.
The area of potential PTS injury effects around impact pile driving is largest for the LFC marine mammal
group, extending up to 7,846 m, followed by 32 m for MFC. For both LFC and MFC, the distance for
potential behavioral disturbance extends up to 4,685 m from a pile.
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Table 16. Mean Acoustic Range to Physiological and Behavioral Thresholds by Activity and
Species Group

Construction Species Exposure Distance to Exposure Distance to Exposure Distance to
Activity Group Peak Pressure SELcum (Meters) Behavioral Effects
(meters) (meters)

Monopile foundation LFC 8 7,846 4,684
installation*

MFC 2 32 4,684
Temporary cofferdam LFC N/A 1,470 36,690
installation™ *

MFC N/A 0 20,890
Construction vessel LFC N/A 112 14,654
operation® *

MFC N/A 35 13,483
HRG surveys® LFC 0 1.5 141

MFC 0 <1 141
O&M facility LFC N/A 52 N/A
improvementstt #

MFC N/A 45 N/A

*Values are maximum modeled effect distance estimates for difficult installation of an 11-m monopile using an IHC S-4000 impact hammer with 10-dB
attenuation. A difficult installation would require double the number of hammer strikes anticipated for a typical pile installation. This represents the
worst-case scenario for a single difficult pile; the cumulative injury threshold distances for typical pile installation and specific-specific mean 95%
exposure ranges would be smaller (Denes et al. 2020b).

™ Sheet pile cofferdam installed using a vibratory hammer (Denes et al. 2020b).

§ Maximum threshold distances generated by available HRG equipment types, based on 70 line km/day at a speed of 4 kts (CSA 2020). Project design
criteria for certain types of HRG surveys are being developed through consultation with NMFS and the PDCs are expected to be incorporated into this
consultation.

T Analysis considered use of dynamic positioning thrusters by construction vessels. This analysis did not consider the timing, frequency, and duration of
noise from background vessel traffic in and near the Lease Area. Noise levels produced by construction vessels are expected to be similar to these
background sources.

T Distance to threshold estimated assuming the use of AZ-type sheet piles, with a maximum of 33 piles driven within a 24-hour period.
# Calculated using the methods and associated analysis tools described in NOAA (2018a).

The areas exposed to behavioral and injury-level noise effects from impact pile driving vary depending on
the type of exposure (i.e., single strike, cumulative) and marine mammal hearing group. For example,
when the planned noise attenuation system is operating at a 10-dB effectiveness, an individual NARW
would have to be within 9 m of active impact pile driving to be injured by peak noise from a single pile
strike. In contrast, a right whale that remains within 6,344 m over the 4-hour pile driving session for a
difficult foundation installation could experience permanent cumulative hearing injury. Sperm whales,
which belong to the MFC hearing group, are relatively insensitive to pile-driving noise in comparison to
the other ESA-listed species. Individuals would have to remain within 60 m of pile driving over an entire
4-hour pile-driving session in a given construction day to experience PTS injury.

The PTS threshold distances for vibratory pile driving, HRG surveys, and construction vessel operation
are considerably smaller than those for impact pile driving. NARW and the other LFC marine mammals
would have to remain within 1,470 m of vibratory pile driving for 18 hours to experience potential PTS
effects. PTS distances for the other species and activity types are considerably smaller, less than 112 m
(see Table 16).

Underwater noise from Project construction is likely to cause behavioral effects at greater distances, with
exceptions depending on the noise source and species sensitivity. The threshold distance for potential
behavioral effects on LFCs, specifically NARWS, sei, and fin whales, extends 4,684 m from the source.
The cumulative SEL injury threshold distance is greater than the behavioral threshold distance for this
group, extending 7,846 m from the source (see Table 16). In contrast, the behavioral effect threshold
distance for sperm whales is far larger than the cumulative SEL injury threshold distance (4,684 m versus
32 m, respectively). Non-impulsive intermittent noise sources like vibratory pile driving and construction
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vessels produce less intense peak sound but are capable of causing auditory masking and behavioral
effects at greater distances. Vibratory pile driving and construction vessel noise could cause behavioral
effects on NARW, sei, and fin whales up to 36,690 m and 14,654 m from the source, respectively, and on
sperm whales up to 20,890 and 13,483 m from the source, respectively (see Table 16).

ESA-listed marine mammal species in this region are not expected to remain near the cofferdam location
for an extended amount of time. Additionally, documented aversion responses in many marine mammal
species indicate they are likely to avoid the area while vibratory pile-driving activities occur (Ellison et al.
2011). LFCs within approximately 59 km (36.7 miles) of the SFEC sea-to-shore transition could
experience behavioral effects from vibratory pile-driving noise during temporary cofferdam installation,
excluding areas sheltered by Long Island and other land masses (see Table 16). Although vibratory pile-
driving noise can cause behavioral effects at greater distances compared to impact pile-driving noise, the
overall sound levels are less intense and less likely to cause injury. LFCs would have to remain within
1.47 km (0.91 mile) over an entire 18-hour vibratory pile-driving event to experience permanent hearing
injury. MFCs are less sensitive to the intense, low-frequency sounds produced by vibratory pile driving
and would not be expected to experience hearing injury (see Table 16). CSA (2020) evaluated potential
marine mammal exposure to two 18-hour periods of vibratory pile driving occurring between October 1
and May 31 and concluded that cofferdam installation would not result in PTS effects on any of the ESA-
listed marine mammal species likely to occur in this component of the action area.

The PTS and behavioral threshold distances shown for each species group are useful for characterizing
the size of the potential exposure area. Quantifying the potential number of individual marine mammal
exposures requires consideration of the timing and duration of the activity relative to species occurrence,
occurrence density, and the effectiveness of applicant proposed EPMs and additional mitigation measures
required as a condition of Project approval.

The Proposed Action includes a range of measures to avoid and minimize marine mammal exposure to
injurious pile-driving noise. The Project would adhere to timing restrictions to avoid periods of peak
NARW occurrence to the greatest extent practicable. The Project would implement clearance zones of
4,500 m for NARW and 2,000 m for other ESA-listed whale species around impact pile driving.
Clearance zones must be clear of target species for at least 60 minutes before impact pile driving can
begin. The Project would maintain exclusion zones of 2,000 m around impact pile driving, the area in
which shutdown or other mitigation measures must be implemented if a whale enters that zone while a
noise source is active. The Project would similarly implement clearance and exclusion zones of 500 m for
NARW and 100 m for other ESA-listed whales around HRG activities, and clearance and exclusion zones
of 1,500 m around vibratory pile driving for all ESA-listed species.

The clearance zones would be monitored by Protected Species Observers (PSOs) using PAM, thermal
cameras, and visual observations in real time to ensure that they are clear of respective marine mammal
species for at least 60 minutes prior to implementing impact pile driving. Pile-driving activities would
only commence under visibility and acoustic background conditions suitable to ensure proper site
clearance. Although these measures are likely to be effective, they cannot completely eliminate all risk of
exposure to potentially harmful noise effects.

Denes et al. (2020a) used a proprietary exposure model to estimate the number of individuals of each
ESA-listed species that could be exposed to injury and behavioral-level noise effects under the PDE. The
model uses monthly species-specific marine mammal density information for the Mid-Atlantic OCS
(Roberts et al. 2016, 2017, 2018). CSA (2020) used the results generated by Denes et al. (2020a, 2020b)
and species density developed by Roberts et al. (2016) and Roberts (2018, 2020) to estimate the
maximum number of individuals that could be exposed to PTS-level noise effects (i.e. Level A
harassment) and temporary threshold shift (TTS) or behavioral disturbance (Level B harassment) when
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timing restrictions, PSO monitoring, and other planned EPMs and mitigation measures are considered.
CSA (2020) developed separate estimates for Project noise from impact pile driving, vibratory pile
driving, and HRG surveys. These results are summarized in Table 17.

Table 17. Estimated Number of Individual Endangered Species Act-Listed Marine Mammals
Exposed to Permanent and Temporary Threshold Shifts or Behavioral-Level Noise Effects from
Project Construction

Species Individuals Exposed to PTS" Individuals Exposed to Behavioral Effects
Impact Vibratory HRG Impact Pile Vibratory HRG
Pile Driving Pile Driving Surveys Driving Pile DrivingT Surveys
Fin whale 1 <1 <1 7 2 3
NARW <1 <1 <1 4 3 3
Sei whale <1 <1 <1 1 1 <1
Sperm whale <1 0 0 <1 0 <1

Source: CSA (2020).
* Considers both LE (cumulative SEL re: 1 pPa?s) and Lpk (flat peak SPL re: 1 pPa) exposure. LE = cumulative SEL re: 1 uPa?s.

T Cofferdam installation may occur from October through May. Values shown are the range of estimated monthly individual exposures with the peak
exposure months in parentheses.

As shown in Table 17, CSA (2020) estimates that, with the exception of fin whales, fewer than one of
each ESA-listed marine mammal species would be exposed to PTS injury when planned construction
EPMs and mitigation measures are implemented. Values of < 1 or n/a indicate a discountable risk of PTS
exposure for NARW and blue, sei, and sperm whales. CSA (2020) estimated that up to one individual fin
whale could be exposed to PTS injury from exposure to impact pile driving noise. The likelihood of PTS
effects from exposure to vibratory pile driving and HRG survey noise is discountable for all ESA-listed
marine mammal species.

CSA (2020) estimates that up to six fin whales and four NARW could be exposed to TTS or behavioral
effects from impact pile driving. The number of individuals exposed to TTS and behavioral-level effects
from vibratory pile driving varies depending on the timing of cofferdam installation and removal.
Depending on the month, between one to four individual fin whales, zero to 12 NARW, and zero to one
sei whales could experience TTS or behavioral effects from exposure to vibratory pile driving noise. The
likelihood of blue whale and sperm whale exposure to vibratory pile driving noise sufficient to cause TTS
or behavioral effects is discountable. In addition, up to three fin whales and three NARW could be
exposed to TTS or behavioral effects from HRG survey activities. The likelihood of blue, sei, and sperm
whale exposure to TTS or behavioral effects from HRG surveys is discountable.

PROPOSED ACTION OPERATION

Once operational, transmission of vibrations from the WTG drivetrain and power generator into the steel
monopile foundation would generate underwater noise. WTGs typically produce audible underwater noise
in lower frequency bands that overlap communication frequencies used by some marine mammal species,
presenting the potential for auditory masking and behavioral effects. Concern about the extent and
significance of these potential effects has motivated several research studies and is a topic of ongoing
monitoring and evaluation.

Much of the currently available information on operational noise is based on monitoring of existing
windfarms in Europe. Although useful for characterizing the general range of WTG operational noise
effects, this information is drawn from studies of older generation WTGs and is not necessarily
representative of current generation direct drive systems (Elliot et al. 2019; Tougaard et al. 2020).
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These studies indicate that the typical noise levels produced by older-generation geared WTGs range from
110 to 130 root mean square decibel (dBrms) with 1/3-octave bands in the 12.5- to 500-Hz range, sometimes
louder under extreme operating conditions (Betke et al. 2004; Jansen and de Jong 2016; Madsen et al. 2006;
Marmo et al. 2013; Nedwell and Howell 2004; Tougaard et al. 2009). Operational noise increases
concurrently with ambient wind and wave noise, meaning that noise levels usually remain indistinguishable
from background within a short distance from the source under typical operating conditions.

Madsen et al. (2006) concluded that the noise levels observed at operating wind farms would be unlikely to
impair marine mammal hearing but could disrupt the behavior of individuals in proximity (i.e., within tens
of meters) under low ambient noise conditions. Jansen and de Jong (2016) and Tougaard et al. (2009)
concluded that marine mammals would be able to detect operational noise from WTGs within a few
hundred meters, but the effects would be insignificant. In contrast, Teilmann and Carstensen (2012)
documented apparent long-term behavioral avoidance of historically used habitats by harbor porpoises
following offshore windfarm installation. Although the specific causal factors were unclear, these findings
suggest at least some potential for WTG-related noise to influence the behavior of this particular species.

More recently, Tougaard et al. (2020) concluded that operational noise from multiple WTGs could elevate
noise levels within a few kilometers of large windfarm operations under low ambient noise conditions and
recommended further consideration of cumulative noise effects in Project planning and assessment.
Specifically, although the combined source level of a large wind farm is smaller or comparable to
background noise produced by large cargo ships, the cumulative noise effects of multiple large wind
farms constructed in coastal and shelf waters should not be ignored. This is particularly applicable to
development in areas having low background noise levels where a change in the noise environment could
result in negative effects on marine mammals and other species. Tougaard et al. (2020) caution that their
analysis is based on monitoring data for older generation WTG designs that are not necessarily
representative of the noise levels produced by modern direct drive systems.

More recently, Elliot et al. (2019) summarized findings from hydroacoustic monitoring of operational
noise from the Block Island Windfarm (BIWF). The BIWF is composed of five Haliade 150 6-MW
direct-drive WTGs on jacketed foundations located approximately 30 km west of the proposed SFWF.
Operational noise from the direct-drive WTGs at the Block Island Windfarm were generally lower than
those observed for older generation WTGs, particularly when weighted by the hearing sensitivity of
different marine mammal species. Elliot et al. (2019) presented a representative high operational noise
scenario at an observed wind speed of 15 m/s (approximately 33 miles per hour), which is summarized in
Table 18. As shown, the BIWF WTGs produced frequency weighted instantaneous noise levels of 103
and 79 dB SEL for the LFC and MFC marine mammal hearing groups in the 10-Hz to 8-kHz frequency
band, respectively. Frequency weighted noise levels for the LFC and MFC hearing groups were higher for
the 10-Hz to 20-kHz frequency band at 122.5- and 123.3-dB SEL, respectively.

Table 18. Frequency Weighted Underwater Noise Levels at 50 Meters from an Operational 6-
megawatt Wind Turbine Generator at the Block Island Windfarm

Species Hearing Group Instantaneous dB SEL" Cumulative dB SELT

10 Hz to 8 kHz 10 Hz to 20 kHz 10 Hz to 8 kHz 10 Hz to 20 kHz
Unweighted 121.2 127.1 170.6 176.5
LFC (NARW, fin whale, sei whale) 103.0 1225 1524 171.9
MFC (sperm whale) 79.0 123.3 128.4 172.7

Source: Elliot et al. (2019).
* 1-second SEL re 1 pPaS? at 15 m/s (33 mph) wind speed.
T Cumulative SEL re 1 pPaS? assuming continuous 24 exposure at 50 m from WTG foundation operating at 15 m/s.
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The observed range of operational BIWF WTG noise overlaps the lower and upper limits of the 1/3
octave bands regularly used by several members of the LFC hearing group for communication. For
example, NARW and fin whale communication is concentrated in the 36- to 891-Hz and 15- to 22-Hz
frequency bands, respectively (Cholewiak et al. 2018). This suggests that WTG noise could theoretically
mask or interfere with communication, but this is unlikely because the noise levels produced are low in
intensity and likely difficult to distinguish from background within a short distance of the source. For
example, the weighted operational noise level of 103-dB SEL in the 10-Hz to 8-kHz frequency band
would attenuate to the 50" percentile of ambient noise levels in the RI/MA WEA observed by Kraus et al.
(2016) within a few hundred meters. The operational case summarized in Table 18 occurred under high
wind speed conditions when ambient wind and wave noise levels are higher. Normal operational noise
levels are lower, meaning that the distance required to attenuate WTG noise to background levels is likely
less than estimated here.

Sperm whales communicate and search for prey using broadband transient signals between 500 Hz and 24
kHz, with most sound energy focused in the 2- and 9-kHz range (Lohrasbipeydeh et al. 2012). This
suggests that weighted operational noise of 79 dB in the 10-Hz to 8-kHz range would be below the 50"
percentile of ambient noise levels in the WDA. Again, the noise levels presented in Table 18 represent a
worse case and likely overrepresent typical conditions.

Elliot et al. (2019) also estimated cumulative SEL for the BIWF WTGs assuming continuous 24-hour
exposure for a stationary receptor located 50 m from the source (see Table 18). The frequency weighted
cumulative SEL is below established PTS effect thresholds for the LFC and MFC marine mammal
hearing groups (199- and 183-dB SEL, respectively). Therefore, even this unlikely exposure scenario
would not result in permanent hearing injury to the ESA-listed marine mammal species likely to occur in
the action area.

Based on this information, operational noise effects of the Proposed Action on ESA-listed marine
mammals would be insignificant. This determination is consistent with the findings reached by NMFS
(2020a) in the biological opinion for the Vineyard Wind project. NMFS determined that underwater noise
effects on ESA-listed marine mammals from this project, which is comparable to but larger in scale than
the Proposed Action, would be insignificant. They based this determination on the conclusion that
operational noise would drop below ambient noise levels within 50 m from each WTG, and ESA-listed
whales are unlikely to approach WTG foundations within that distance and would therefore not
experience meaningful noise effects.

EFFECTS ON PREY ORGANISMS

Effects on marine mammals from underwater noise impacts on prey organisms are likely to be
insignificant based on the sensitivity of preferred forage species to underwater noise. Broadly speaking,
the ESA-listed marine mammals occurring in the action area feed primarily on zooplankton and
invertebrates, with fish a variable but relatively minor component of the diet. Additional detail on primary
prey species that are likely to occur in the action area are described in the species descriptions section of
this BA.

The susceptibility of invertebrates to human-made sounds is unclear, and there is currently insufficient
scientific basis to establish biological effects thresholds (NOAA 2016). The available research on the
topic is limited and relatively recent (Carroll et al. 2016; Edmonds et al. 2016; Hawkins and Popper 2014;
Pine et al. 2012; Weilgart 2018). This research indicates that invertebrate sound sensitivity is restricted to
particle motion, the effect of which dissipates rapidly such that any effects are highly localized to the
immediate proximity (i.e., less than 1 m) from the noise source (Edmonds et al. 2016). This indicates that
the invertebrate forage base for marine mammals is unlikely to be measurably affected by underwater
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noise resulting from the Proposed Action. For this reason, the effects of underwater noise on the prey base
for NARW and sei whales are likely to be insignificant because these species are dietary specialists that
feed primarily on invertebrate zooplankton.

Fin whales and sperm whales periodically feed on fish, with fin whales preferentially targeting schooling
forage fish like sand lance and capelin when available in abundance. Denes et al. (2020b) modeled
underwater noise attenuation distances from SFWF and SFEC construction for a range of fish thresholds
(Table 15). Effect distances vary depending on fish size. Applying the FHWA (2008) cumulative injury
criteria for impulsive sounds, small fish (< 2 grams) and large fish (> 2 grams) within 16,277 m and
12,746 m of the source, respectively, could be exposed to non-lethal and lethal injuries within these
ranges (see Table 23).

These results suggest some potential for temporary effects on the availability of fish prey for fin whales
and sperm whales. This potential would be mitigated to some extent by EPMs and mitigation measures
protecting marine mammals when those species and their fish prey resources co-occur. Although fish
within these threshold distances may be injured or Killed, resulting effects on marine mammals would be
limited in extent and short term in duration relative to natural variability. For example, capelin are a
primary forage species targeted by fin whales when they are available in abundance. Capelin and other
marine forage fish like herring, anchovies, and sardines have short lifespans and variable recruitment
rates. Species with this type of reproductive strategy commonly display rapid and dramatic changes in
abundance from year to year in response to environmental variability (Leggett and Frank 1990; Sinclair
1988; Shikon et al. 2019), and shifts in distribution in response to changing climatic conditions
(Carscadden et al. 2013). Fin whale predation on capelin is preferential, reflecting adaptation to the
natural variability of this resource. In this context, the loss of even large schools of capelin to underwater
noise is unlikely to have a significant effect on fin whales. Similarly, sperm whales are wide ranging
adaptive predators that only occasionally prey on types of organisms likely to occur in the action area
(Leatherwood et al. 1988; Pauly et al. 1998). This species would likely be able to adapt to short-term and
localized changes in availability of fish prey.

Based on the nature and limited extent of underwater noise effects on prey organisms, the effects of this
impact mechanism on ESA-listed marine mammals are expected to be insignificant.

Sea Turtle Noise Exposure

The biological significance of hearing in sea turtles is not well studied and a subject of debate (Piniak et
al. 2016; Popper et al. 2014). Although sea turtles have relatively unspecialized ears relative to other
vertebrate species, their auditory organs appear to be specifically adapted to underwater hearing (Dow
Piniak et al. 2012). Studies indicate that hearing in sea turtles is confined to lower frequencies, below
1,600 Hz, with the range of highest sensitivity between 100 and 700 Hz (Dow Piniak et al. 2012), with
some variation between species (Bartol and Ketten 2006; Dow Piniak et al. 2012; Martin et al. 2012;
Piniak et al. 2016). Available information on species-specific hearing ranges and peak hearing sensitivity
are summarized by species in this section.

The current literature and effect analysis guidance regarding sensitivity to underwater noise effects vary
depending on the source. Popper et al. (2014) suggest that exposure thresholds of 207 dBpeak or 210
dBseL would likely protect sea turtles from physical injury. Exposure modeling was completed that
applied these threshold criteria to sea turtles. Since modeling was completed, new thresholds developed
by the U.S. Navy are the recommended criteria to be used for sea turtles (Department of the Navy 2017)
(Tables 19-22). Exposure modeling will be updated as may be required through consultation with NMFS.
For potential behavioral effects, a threshold of 175 dBrums for impulsive sounds based on observed
avoidance behavior during airgun blasts for all sound types.
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Table 19. Acoustic Thresholds for Potential Injury and Temporary Threshold Shifts for Sea Turtles
(Threshold SPLpk) from Impact Pile Driving

Faunal Grou
P Threshold Mean Acoustic Range (m) to Threshold

SPLpk

(dBre 1 pPa) 0-dB Attenuation  6-dB Attenuation  10-db Attenuation  12-db attenuation

Sea turtlesM 207 633 226 115 87

Notes: Mean acoustic ranges to zero to peak SPL (SPLk) acoustic threshold criteria, sea turtles (Popper et al. 2014), due to impact pile driving of an
11-m monopile with 0, 6, 10, and 12 dB broadband noise attenuation (Denes et al. 2018).

M = threshold for mortality or potential mortality; dB re 1 uPa? s = decibel referenced to 1 micropascal squared second;
SELcum = sound exposure level accumulated over 24 hours.

Table 20. Acoustic Thresholds for Potential Injury for Sea Turtles (Threshold SELcum) from Impact
Pile Driving

Faunal .
Group Threshold Mean Acoustic Range (m) to Threshold
SELcum
2
(dBrelpPa®s)  g.4p Attenuation 6-dB Attenuation 10-dB Attenuation 12-dB Attenuation
Standard Difficult Standard Difficult Standard Difficult Standard Difficult
Sea turtlesM 210 1,972 2,755 883 1,317 447 709 291 514

Note: Mean acoustic ranges to cumulative sound exposure level (SELcum) acoustic thresholds for sea turtles (Popper et al. 2014), due to impact pile
driving of an 11-m pile for a standard scenario (~4,500 strikes) and a difficult to drive pile scenario (~8,000 strikes) with 0, 6, 10, and 12 dB broadband
noise attenuation (Denes et al. 2018).

M= threshold for mortality or potential mortality; dB re 1 uPa? s = decibel referenced to 1 micropascal squared second,;

SELum = sound exposure level accumulated over 24 hours.

Table 21. Acoustic Thresholds for Potential Behavioral Disturbance for Sea Turtles (Threshold
SPLms) from Impact Pile Driving

Faunal Group Threshold Mean Acoustic Range (m) to Threshold

SPLms
(dBreluPa) 4B Attenuation 6-dB Attenuation  10-dB Attenuation  12-dB Attenuation

Sea turtles 175 3,492 2,283 1,685 1,322

Note: Mean acoustic range to unweighted root-mean-square SPL (SPLms) acoustic threshold for sea turtles (Blackstock et al. 2017), due to impact pile
driving of an 11-m pile with 0, 6, 10, and 12 dB broadband noise attenuation (Denes et al. 2018).

dB re 1 pPa = decibel referenced to 1 micropascal; SPLims = root-mean-square SPL.

PROPOSED ACTION CONSTRUCTION

Denes et al. (2020b) modeled attenuation distances for impact pile driving, vibratory pile driving, and
construction vessel noise to a selection of sea turtle effect thresholds. They considered a range of
attenuation scenarios for impact pile driving of all 16 proposed piles. The 10-dB attenuation scenario
results are the PDE analyzed in this BA. These results summarizing impacts due to the driving of all 16
piles for the Proposed Action are presented in Table 20. Turtles within 709 m (2,326 feet) of impact pile
driving could experience hearing injury if using the Popper et al. (2014) 210-dBSEL threshold. Although
the use of PSOs and other measures would effectively minimize the risk of exposure to injury-level
effects, individual turtles could be harmed by impact pile-driving noise during Proposed Action
construction.

Denes et al. (2020b) define an injury threshold of 180 dBrms for exposure of sea turtles to continuous
sound sources like vibratory pile driving or vessel propulsion systems. This threshold assumes that a
temporary hearing threshold shift could occur after 12 hours of continuous exposure at or above this level.
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Applying a sound attenuation of -10 dB from the proposed mitigation measures to reduce the source level,
sea turtles would have to be within 101.7 feet (31 m) of vibratory pile driving and would not experience
any potentially injurious levels from construction vessels (Denes et al. 2020b). The likelihood of potential
injury to sea turtles in discountable due to the small impact range and avoidance of the noise or vessel
presence at greater distances from the non-impact pile driving construction activities. Although the
avoidance response is expected to be advantageous to avoid potential hearing injury, the behavioral
response may still disturb the natural behavior of sea turtles at a range of about 53 meters from the
construction activity. Denes et al. (2019a) modeled only one sea turtle behavioral effect threshold: the
175-dBrws threshold defined by Blackstock et al. (2017). As shown in Denes et al. 2020b, sea turtles
within 174 feet (53 m) of vibratory pile driving would likely be exposed noise level that could result
behavioral responses including avoidance. Construction vessel noise is below the 175-dBrms behavioral
effects threshold. This small disturbance distance will have discountable effects on the resting, foraging
success, and other natural behaviors of sea turtles.

Although no adverse effects to sea turtles are expected during vibratory pile driving and cable
construction, Denes et al. (2020) used a proprietary exposure model to estimate the number of individuals
of each ESA-listed species that could be exposed to injury and behavioral-level noise effects from impact
pile driving. The model uses species-specific sea turtle density information for the Mid-Atlantic OCS, and
swimming speed and diving behavior parameters to characterize individual risk and duration of exposure
to injury level effects. This exposure analysis considered the same PDE scenario as for marine mammals,
described above. Model results for the 10-dB attenuation scenario are presented in Table 22.

Table 22. Weekly Maximum Estimated Number of Sea Turtles Exposed to Injury-Level Noise
Effects from Impact Pile Driving of Six 11-m-Diameter Piles under a Standard and Difficult-to-Drive
Pile Scenario, Assuming 10-dB Attenuation

Species Estimated Number of Animals Exposed

Cumulative Injury (Lg) Peak Injury (Lpk) Behavioral (Lp)
Kemp'’s ridley sea turtle <0.01 <0.01 2
Leatherback sea turtle <0.01 <0.01 2
Loggerhead sea turtle <0.01 <0.01 8

Source: Denes et al. (2020).
Note: Lpk = flat peak SPL re: 1 pPa; LE = cumulative SEL re: 1 uPa2s; Lp = Root mean square SPL greater than 175 dB re: 1 uPa2/s.

As shown, the Denes et al. (2020b) analysis predicted that less than one individual of each ESA-listed sea
turtle species would be exposed to injury from cumulative and single pile strike exposure under the 10-dB
attenuation scenario. Green sea turtles were not modeled due to the unavailability of reliable density
estimates in this region. However, sea turtles may occur in the area in greater or lower numbers based on
a number of oceanic and biological factors. Based on the modeling and uncertainty regarding green sea
turtles, BOEM assumes that on a weekly basis 2 loggerheads and one individual of leatherbacks, Kemp’s
ridleys, and green sea turtle may occur in the injury zone. However, implementation of the proposed
measures to monitor for sea turtles with PSQOs, delay pile driving when they are sighted, lowering power
levels of the hammer (when possible) when turtles are sighted during pile driving, and some expected
avoidance behavior of sea turtles during pile driving, the likelihood of injury is extremely low.

Denes et al. (2019a) estimated the number of individuals likely to be exposed to behavioral level noise
effects using the density and behavioral modeling methods described above. As shown in Table 21 sea
turtles within 5,528 feet (1,685 m) of impact pile driving would likely exhibit behavioral effects including
avoidance. Based on this exposure modeling, it is estimated that up to two Kemp’s ridley, two
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leatherback, and eight loggerhead sea turtles could be exposed to behavioral effects from each PDE
monopile installation (see Table 23). However, it is important to note that this analysis did not consider
behavioral-level exposure to vibratory pile driving and vessel noise, which is far more extensive than the
exposure area for impact pile driving. Therefore, these results underestimate the number of individuals of
each of these species likely to be exposed to behavioral-level noise effects. Sea turtles may be displaced
from the area during pile driving, may incur an energetic cost to swimming away, may experience stress,
and may experience some reduced foraging rates that day due to engaging in avoidance rather than
foraging behavior. Because these effects would only last during the duration of the pile (an average of 120
minutes), these effects are expected to last a short time and sea turtles would return to normal behavior
once outside of the harassment area or when pile driving stops. Although some short-term effects
resulting from behavioral responses are expected, no long-term adverse effects are anticipated from
impact pile driving associated with the Proposed Action.

Similarly, sea turtle exposure to vibratory pile driving of a cofferdam was modeled. The use of a
cofferdam is being proposed as a possible need for the nearshore SFEC connection and would require
vibratory pile driving of sheet piles. This installation differs from impact pile driving used during SFWF
construction in several ways. The location is close to shore, the duration of the installation is estimated to
be short (roughly 12 to 18 hours), and the source type is non-impulsive rather than impulsive. Given these
differences, both the propagation characteristics of vibratory pile-driving noise and the threshold criteria
are different than for impact pile driving. The unmitigated range to the physiological threshold for sea
turtles is 31 m, and the range to the behavioral threshold is 53 m. The occurrence of sea turtles within the
small period of vibratory pile driving is expected to be low. Additionally, the small threshold ranges and
proposed use of PSOs to watch for protected species would reduce the risk of any adverse effects to
discountable levels.

Proposed Action Operation

Typical underwater noise levels from operating WTGs range from 110 to 130 dBgrwms (Betke et al. 2004;
Jansen and de Jong 2016; Madsen et al. 2006; Marmo et al. 2013; Nedwell and Howell 2004; Tougaard et
al. 2009). These levels are below the current cumulative injury and behavioral effects thresholds for sea
turtles, indicating that operational noise effects on these species are likely to be insignificant.

EFFECTS ON PREY ORGANISMS

Underwater noise is unlikely to result in significant effects on the forage base for ESA-listed sea turtles
occurring in the action area. These species are primarily invertivores or, in the case of green sea turtles,
omnivorous vegetarians. As discussed above, invertebrates like crabs, jellyfish, and mollusks are
insensitive to harmful underwater noise effects at the levels expected to result from the Proposed Action.
Underwater noise could temporarily reduce the availability of fish prey species, but these effects would be
limited in extent and duration. Although loggerhead and Kemp’s ridley sea turtles may periodically prey
on fish, they represent a minor component of a flexible and adaptable diet (see species descriptions). On
the basis of this information, underwater noise is not likely to result in significant effects on forage
resources for ESA-listed sea turtles.

Marine Fish Noise Exposure

The ESA-listed marine fish species known or likely to occur in the action area, Atlantic sturgeon, is a

hearing generalist that is relatively insensitive to sound when compared to fish species that are hearing
specialists. Sturgeon also have different hearing sensitivities based on physiological differences in the
structure of their hearing organs.
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Sturgeons may use hearing to aid in migration and to search for prey. Male sturgeon vocalize during
spawning, suggesting that these species use sounds to find potential mates (Fay and Popper 2000; Meyer
et al. 2010). Sturgeon have a generalized hearing range from 50 to approximately 700 Hz, with greatest
sensitivity between 100 and 300 Hz (Lovell et al. 2005; Meyer et al. 2010). Like other sturgeons, Atlantic
sturgeon have a swim bladder that is physiologically isolated from the inner ear (Lovell et al. 2005;
Meyer et al. 2010; Popper 2005). Following the classification system defined by Popper et al. (2014),
sturgeon belong to the fish hearing group comprising species that possess a swim bladder that is not
involved in hearing. FHWG (2008) suggests that exposure to underwater noise above 206 dBpgak Or 187
dBseL could injure fish weighing more than 2 g, including fish in this hearing group (Table 23).
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Table 23. Underwater Noise Levels Produced by PDE Scenario Assumptions for Pile Driving and Vessel Use during South Fork Wind
Farm and South Fork Export Cable Construction, and Attenuation Distance to Biological Effects Thresholds for Atlantic Sturgeon

Species/Hearing Group Biological Effect Thresholds Attenuation Distance to Effect Threshold (m) by Source Type
Category Metric” Valuet Impact Pile Driving*  Vibratory Pile Driving® Construction Vessel™
Atlantic sturgeon Cumulative SEL Le 187 10,554 - -
Peak injury Lpk 206 132 - -
Behavioral Ly 150 12,746 775 135
Forage/Prey Fish < 2 grams Cumulative SEL Le 183 16,277 - -
Peak injury Lk 206 132 - -
Behavioral Ly 150 12,746 775 135
Forage/Prey Fish = 2 grams Cumulative SEL Le 187 10,554 - -
Peak injury Lok 206 132 - -
Behavioral Ly 150 12,746 775 135

Sources: Denes et al. (2020a, 2020b).

—Threshold not applicable to this source type

* Lpk = Flat peak SPL re: 1 yPa; Lp = Root mean square SPL re: 1 pPa; LE = cumulative sound exposure level (SEL) re: 1 pPa2s

1 Threshold sources: Sturgeon and other fish: LE and Lpk (FHWG 2008); Lp (Andersson et al. 2007; Purser and Radford 2011; and Wysocki et al. 2007, as cited in NMFS 2020a).

I PDE maximum impact scenario for 11-m monopile; “difficult” installation requiring 8,000 strikes/pile over 4 hours using a 4,000- kilojoule impact hammer producing 245 peak dB SEL re: 1 yPa2/Hz/m at 10 m,
30-60 Hz frequency band, assuming 10 dB attenuation.

§ Vibratory installation of Z-type sheet pile, assuming 12 hours of activity producing 185 peak dB SEL re:1 pPa2/Hz/m at 10 m, 50-110 Hz frequency band with no attenuation.

** Continuous dynamic positioning thruster use producing 171 peak dB SEL re: 1 pPa2/Hz/m at 1 m, 300-1000 Hz frequency band with no attenuation.
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PROPOSED ACTION CONSTRUCTION

Denes et al. (2020a) modeled noise attenuation distances for impact pile driving for fish with swim
bladders not involved in hearing (Atlantic sturgeon) under the 10-dB attenuation PDE scenario (see Table
24). Values for fish greater and less than 2 grams were also modeled. As shown, Atlantic sturgeon would
have to be within 132 m of impact pile driving to experience hearing injury from a single pile strike.
Atlantic sturgeon would have to remain within 10,554 m of impact pile driving for one 4-hour pile
installation over a 24-hour period to experience cumulative injury. Behavioral effects, including avoidance,
would occur at much greater distance. Applying the 150-dBrwms fish behavioral threshold (Andersson et al.
2007; Wysocki et al. 2007; and Purser and Radford 2011, as cited in NMFS 2020a), Atlantic sturgeon
within 12,746 m of impact pile driving could experience behavioral effects including avoidance.

Continuous noise sources like vibratory pile driving and vessel noise are generally not associated with
peak or cumulative injury in the fish hearing group containing sturgeon, and no associated noise effect
thresholds have been developed (Popper et al. 2014). Unattenuated vibratory pile driving and vessel
operation would produce noise levels exceeding the 150-dBgrwms behavioral threshold at distances up to
775 and 135 m, respectively.

The likelihood of behavioral avoidance of both pile-driving and vessel noise minimizes the potential for
exposure to impact pile-driving noise over the duration required for cumulative injury, as well as the
likelihood of exposure above the single-strike threshold, and this behavioral response would not
significantly disrupt normal behavioral patterns. These factors render the likelihood of injury level
exposure as insignificant for both species.

PROPOSED ACTION OPERATION

Underwater noise levels produced by operating WTGs range from 110 to 130 dBrwms (Betke et al. 2004;
Jansen and de Jong 2016; Madsen et al. 2006; Marmo et al. 2013; Nedwell and Howell 2004; Tougaard et
al. 2009). As stated in the previous section, continuous noise sources are not associated with injury-level
effects on the fish hearing group containing Atlantic sturgeon. Operational noise levels are also below the
150-dBrwms fish behavioral effects threshold. Collectively, this information supports the conclusion that
operational noise effects on Atlantic sturgeon are likely to be insignificant.

EFFECTS ON PREY ORGANISMS

Although Atlantic sturgeon occasionally eat small fish, the species preys primarily on invertebrates.
Invertebrate sound sensitivity is restricted to particle motion and the affect dissipates rapidly such that any
effects are highly localized to the immediate proximity (i.e., less than 1 m) from the noise source
(Edmonds et al. 2016). This indicates that the invertebrate forage base for Atlantic sturgeon is unlikely to
be measurably affected by underwater noise resulting from the Proposed Action. Although impact pile
driving may temporarily reduce the abundance of forage fish, eggs, and larvae in proximity to the SFWF,
this is unlikely to result in an effect on survival and fitness of either species based on the minimal
contribution of fish to their overall diet.

Water Quality Effects

Construction of the SFWF and SFEC is likely to result in elevated levels of turbidity in the immediate
proximity of bed-disturbing activities like pile driving, placement of scour protection, vessel anchoring,
and burial of the SFEC and inter-array cable. Decommissioning may result in similar levels of turbidity
due to removal of the turbine foundations and cables. Vinhateiro et al. (2018) modeled anticipated TSS
levels and the time required to dissipate those levels to ambient conditions. Within the SFWF, they
predicted that TSS concentrations greater than 10 mg/L would not extend more than 3 m from the
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disturbance source based on the coarser sediment conditions present in this portion of the action area. TSS
levels along the SFEC are expected to remain below 30 mg/L within 100 m of the cable route under most
circumstances. Vinhateiro et al. (2018) estimated that peak TSS concentrations could exceed 1,000 mg/L
in the immediate proximity of the plow, with plumes in excess of 100 mg/L extending several hundred
meters from areas where the hydroplow encounters pockets of fine sediments. These effects would be
temporary, as TSS levels are predicted to return to normal within 1.4 hours of activity completion
(Vinhateiro et al. 2018). However, these effects may be overestimated. Elliot et al. (2017) monitored TSS
levels during construction of the nearby Vineyard Wind offshore energy facility. The observed TSS levels
were far lower than model predictions based on the same methods used by Vinhateiro et al. (2018),
dissipating to baseline levels within meters of disturbance. Given that both the modeled and observed
TSS effects would be short term and within the range of baseline variability, the Proposed Actioned
effects on ESA-listed marine mammal, reptile, and fish species in the action area are likely to be
insignificant. Supporting rationale for this conclusion is provided in the following sections.

For the purpose of this consultation, construction, operation, and decommissioning, best management
practices are expected to avoid and minimize water quality impacts from accidental spills or releases of
pollutants over the life of the Proposed Action. Therefore, any associated water quality effects on ESA-
listed species would be insignificant.

Marine Mammal Total Suspended Sediment Exposure

The NMFS Atlantic Region has developed a policy statement on turbidity and TSS effects on ESA-listed
species for the purpose of Section 7 consultation (Johnson 2018). They concluded that elevated TSS
could result in effects on listed whale species under specific circumstances (e.g., high TSS levels over
long periods during dredging operations), but insufficient information is available to make ESA effect
determinations. In general, marine mammals are not subject to impact mechanisms that injure fish (e.g.,
gill clogging, smothering of eggs and larvae) so injury-level effects are unlikely. Behavioral impacts,
including avoidance or changes in behavior, increased stress, and temporary loss of foraging opportunity,
could occur but only at excessive TSS levels (Johnson 2018). Todd et al. (2015) postulated that dredging
and related turbidity impacts could affect the prey base for marine mammals, but the significance of those
effects would be highly dependent on site-specific factors. Small-scale changes from one-time, localized
activities are not likely to have significant effects.

As stated, anticipated TSS levels are limited in magnitude, short term in duration, and likely to be within
the range of baseline variability in the action area; therefore, the resulting effects on ESA-listed marine
mammals would be insignificant.

Sea Turtle Total Suspended Sediment Exposure

NMFS has concluded that, although scientific studies and literature are lacking, the effects of elevated
TSS on ESA-listed sea turtles are likely to be similar to the expected effects on marine mammals
(Johnson 2018). Physical or lethal effects are unlikely to occur because sea turtles are air-breathing and
land-brooding, and therefore do not share the physiological sensitivities of susceptible organisms like fish
and invertebrates. Turtles may alter their behavior in response to elevated TSS levels (e.g., moving away
from an affected area). They may also experience behavioral stressors, like reduced ability to forage and
avoid predators. However, turtles are migratory species that forage over wide areas and would likely be
able to avoid short-term TSS impacts that are limited in severity and extent without consequence.
Moreover, many sea-turtle species routinely forage in nearshore and estuarine environments with
periodically high natural turbidity levels. Therefore, short-term exposure to elevated TSS levels is
unlikely to measurably inhibit foraging (Michel et al. 2013). Given that anticipated TSS levels are
expected to be within the range of variability in the action area, the resulting effects on ESA-listed sea
turtle species would be insignificant.
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Marine Fish Total Suspended Sediment Exposure

Studies of the effects of turbid water on fish suggest that concentrations of suspended solids can reach
thousands of milligrams per liter before an acute reaction is expected (Wilber and Clark 2001). Directed
studies of sturgeon TSS tolerance are currently lacking, but sturgeons, as a whole, are adapted to living in
naturally turbid environments like large rivers and estuaries (Johnson 2018). Although it is difficult to
generalize across species, many estuarine-oriented fish species can tolerate turbidity levels in excess of
1,000 mg/L for short periods without injury or noticeable sublethal effects (Wilber and Clark 2001). This
suggests that sturgeon could tolerate TSS levels produced by the Proposed Action without injury. Given
that Atlantic sturgeon are adapted to naturally turbid environments and the projected effects are within the
range of baseline variability, the effects of elevated TSS levels on this species are likely to be insignificant.

Electromagnetic Field and Heat Effects

Once operational, the SFEC and SFWF inter-array cable would generate induced magnetic field and
electrical field effects adjacent to the seabed along their respective lengths. Electricity transmission
through the cables would also generate heat, sufficient to increase the temperature of the surrounding
sediments and potentially the water column in immediate proximity to the cable. These effects would be
most intense at locations where the cables cannot be buried and are laid on the bed surface covered by an
armoring blanket. Potential EMF and heat effects on the environmental baseline are described below.
Effects on ESA-listed species occurring in the action area are described in the following sections.
Exponent Engineering (2018) modeled potential EMF effects from 34.5- and 138-kV transmission lines at
the bed surface and buried to a depth of 6 feet for the COP. They concluded that the modeled alternatives
would produce EMF effects equivalent or greater than the 66- or 230-kV options; therefore, they are
considered the maximum impact for the purpose of this analysis. Modeled magnetic and induced
electrical field strengths are summarized in Table 24.

Table 24. Modeled Magnetic and Electrical Field Effects from the South Fork Wind Farm Inter-
Array Cable and Export Cable, Maximum Field Strength at Bed Surface Directly Above Cable

Proposed Action Transmission Magnetic Field Strength Electrical Field Strength
Element Voltage (mG) (millivolts/meter)
(kVv)
Surface” Buried? Surface” Buried?
SFWF 345 65.13 9.14 17 14
SFEC 138 76.62 13.74 17 21

Source: Exponent Engineering (2018)
* Cable on bed surface, covered by concrete or rock armoring blanket
T Cable buried at depth of 6 feet

The baseline magnetic field strength in the action area at the seabed is on the order of 510 mG. This is the
static magnetic field of the Earth oriented to magnetic north at a declination of approximately 5 degrees
(NOAA 2018b). The interaction of currents and surface waves with the Earth’s magnetic field are also
likely to induce variable magnetic and electrical field effects on the order of 1 to 10 mG and 10 to 100
millivolts per meter (mV/m), respectively, at the seabed. These field effects operate at or near a frequency
of 0 Hz consistent with the Earth’s static magnetic field. The biological EMF produced by fish and other
marine organisms ranges from 0 to approximately 10 Hz (Bedore and Kajiura 2013). Unlike natural
magnetic field sources, electrical power transmission generates EMF effects at 60 Hz. Therefore,
sufficiently strong EMF effects are potentially detectable by marine life even when EMF levels that are
weaker than the natural levels are present under baseline conditions.
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Normandeau (2011) and Taormina et al. (2018) reviewed potential EMF effects from offshore wind energy
facilities on marine life. They concluded that most marine species may not sense very low-intensity electric
or magnetic fields at the typical AC power transmission frequencies associated with offshore renewable
energy projects. Broadly speaking, although there is some variation between species, the magnetite-based
sensory organs in marine mammals, turtles, and fish are likely unable to detect AC magnetic fields at
intensities below 50 mG (Normandeau 2011). Marine mammals and sea turtles are similarly unlikely to be
able to detect weak induced electrical fields produced by the Proposed Action, whereas electrosensitive fish
species like sturgeon may be able to detect these fields if they are close to the source.

The SFEC and inter-array cables are likely to produce induced magnetic fields ranging from 9.1 to 13.7 mG
at the bed surface, reaching as high as 65.1 to 76.6 mG at locations where the cables lie on the bed surface
(Exponent Engineering 2018). Field strength would diminish rapidly with distance, becoming
indistinguishable from natural variability within 25 feet on either side of the cable path. The magnetic field
effect from unburied cable segments would dissipate below the general 50-mG detection threshold within 3
feet of either side of the cable path (Exponent Engineering 2018). These results indicate that, at the seabed,
the magnetic field produced by buried cable segments would be below the 50-mG detection threshold except
in a few specific locations where it would fall below 50-mG within 3 feet of the cable. The biological
significance of EMF exposure above this detection threshold is unclear but likely negligible for most species
at the levels (< 76.6 mG) and distances (< 3 feet) involved. For example, Woodruff et al. (2012, 2013)
exposed a variety of fish and invertebrate species to magnetic fields ranging from 1,500 to 30,000 mG,
hundreds to thousands of times stronger than the EMF effects likely to result from the Proposed Action, and
were unable to detect any significant physiological or behavioral changes from any test species.

Exponent Engineering (2018) also calculated induced electrical field strength in marine organisms
exposed to the SFEC magnetic field under maximum transmission voltage. Induced field strength is a
function of body size, with larger organisms having greater electrical potential across their longest body
axis. They determined that the maximum induced electrical field experienced by any organism would be
no greater than 0.48 mv/m.

Species-specific sensitivity and the potential effects of EMF exposure on ESA-listed species are
summarized by species groupings in the following sections. The information and conclusions presented
are drawn from the Proposed Action—specific analysis of potential EMF effects on marine life conducted
by Exponent Engineering (2018), a general literature review and analysis of potential EMF effects from
offshore renewable energy projects conducted by Normandeau (2011), and other available reviews and
studies (Gill et al. 2005, 2012; Kilfoyle et al. 2018; Woodruff et al. 2012, 2013).

Heat generated by underwater transmission cables is emerging as a potential concern for wind energy
facility development (Taormina et al. 2018). Buried transmission cables generate heat at levels sufficient
to raise sediment and potentially water temperatures in immediate proximity, depending on the type of
transmission (AC versus DC), power levels, and the types of substrates involved (Emeana et al. 2016;
Taormina et al. 2018). The biological significance of these heat effects is unclear but is likely dependent
on localized conditions. Substrate type has a strong influence on the extent of heat effects. Emeana et al.
(2016) found that electrical cables buried in mixtures of fine to coarse sands and silts, the dominant
substrate types present in the action area, increased substrate temperatures by more than 18°F (10°C)
within 1.3 to 3.2 feet (40-100 centimeters) of the cable. Miiller et al. (2016) modeled heat transmission
from buried submarine cables and determined that heat effects were highly localized and within the range
of natural seasonal variability in temperate environments. Exposed cables had no measurable effect on
water temperatures more than a few inches from the cable in well-flushed open water environments.
Given that most of the SFEC and inter-array cable would be buried at depths greater than 4 feet, the
majority of heat effects would likely be undetectable at the bed surface, and any heat effects from
unburied cable segments would be highly localized and limited in extent.
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Although cable heat could theoretically affect benthic community structure, potentially affecting the
composition and availability of invertebrate prey resources for species like sturgeon, the physical extent
of these effects would be limited relative to the amount of unaffected foraging habitat available in and
near the action area. Therefore, although cable heat effects remain a data gap, the available evidence
suggests that any associated effects on ESA-listed species would be insignificant.

Marine Mammal Electromagnetic Field Exposure

Normandeau (2011) reviewed available evidence on marine mammal sensitivity to human-made EMF in
the scientific literature. Although the scientific evidence is generally limited, available studies suggest
that baleen and toothed whales, including the ESA-listed species known or likely to occur in the action
area, are likely sensitive to magnetic fields based on the presence of magnetosensitive anatomical features
and observed behavioral and physiological responses. Marine mammals are likely to orient to the Earth’s
magnetic field for navigation, suggesting they may have the ability to detect induced magnetic fields from
underwater electrical cables. Assuming a 50-mG sensitivity threshold (Normandeau 2011), marine
mammals could theoretically be able to detect EMF effects from the inter-array and SFEC cables, but
only in close proximity to cable segments lying on the bed surface. Individual marine mammals would
have to be within 3 feet or less of those cable segments to encounter EMF above the 50-mG detection
threshold. Given the low field intensities involved and the limited extent of detectable effects relative to
body size and swimming speed, EMF effects on marine mammals are likely to be insignificant.

Sea Turtle Electromagnetic Field Exposure

Normandeau (2011) conducted a similar review of sea turtle sensitivity to human-made EMF in the
scientific literature. The available evidence indicates that sea turtles are magnetosensitive and orient to the
Earth’s magnetic field for navigation, but they are unlikely to detect magnetic fields below 50 mG.
Normandeau (2011) summarized theoretical concerns in the literature that human-made EMF could
disrupt adult migration to and juvenile migration from nesting beaches. Nesting beaches are not present
within the action area. Although the Proposed Action would produce magnetic field effects above the 50-
mG threshold at selected locations where transmission cables lie on the bed surface, the affected areas
would be localized around unburied cable segments and limited to within 3 feet of the cable surface.
Given the lack of sensitive life stages present, the limited field strength involved, and limited potential for
highly mobile species like sea turtles to encounter field levels above detectable thresholds, the effects of
Proposed Action-related EMF exposure on ESA-listed sea turtles are insignificant and discountable.

Marine Fish Electromagnetic Field Exposure

Atlantic sturgeon are electrosensitive but appear to have relatively low sensitivity to magnetic fields based
on studies of other sturgeon species. Bevelhimer et al. (2013) studied behavioral responses of lake
sturgeon, a species closely related to Atlantic sturgeon, to artificial EMF fields and identified a detection
threshold between 10,000 and 20,000 mG, well above the levels likely to result from the Proposed Action
(i.e. 9.1-76.6 mG). This indicates that Atlantic sturgeon are likely insensitive to magnetic field effects
resulting from the Proposed Action. However, sturgeon may be sensitive to the induced electrical field
generated by the cable.

Atlantic sturgeon have specialized electrosensory organs capable of detecting electrical fields on the order
of 0.5 mV/m (Gill et al. 2012; Normandeau 2011). Exponent Engineering (2018) calculated that the
maximum induced electrical field strength in Atlantic surgeon from the SFWF inter-array cable and the
SFEC would be 0.43 mV/m or less, slightly below the detection threshold for the species. However, this
analysis only considered the field associated with buried cable segments. Based on magnetic field
strength, the induced electrical field in sturgeon in proximity to exposed cable segments is likely to
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exceed the 0.5-mV/m threshold. This suggests that Atlantic sturgeon would likely be able to detect the
induced electrical fields in immediate proximity to exposed cable segments. Sturgeon species have been
reported to respond to low-frequency AC electric signals. For example, migrating Danube sturgeon
(Acipenser gueldenstaedtii) have been reported to slow down when crossing beneath overhead high
voltage cables and speed up once past them (Gill et al. 2012). This is not a useful comparison, however,
because overhead power cables are unshielded and generate relatively powerful induced electrical fields
compared to shielded subsea cables. Insufficient information is available to associate exposure to induced
electrical fields generated by subsea cables with behavioral or physiological effects (Gill et al. 2012).
However, it is important to note that natural electrical field effects generated by wave and current actions
are on the order of 10 to 100 pV/m, many times stronger than the induced field generated by buried cable
segments. Given the range of baseline variability and limited area of detectable effects relative to
available habitat on the OCS, the effects of Atlantic sturgeon exposure to Proposed Action-related EMF
are therefore likely to be insignificant and discountable.

Artificial Light Effects

The SFWF would introduce stationary artificial light sources to the action area. Artificial light has been
shown to alter the invertebrate epifauna and fish community composition and abundance in proximity to
human-made structures (Davies et al. 2015; McConnell et al. 2010; Nightingale et al. 2006) and the vertical
distribution of zooplankton in the water column (Orr et al. 2013). Artificial light in coastal environments is
an established stressor for juvenile sea turtles, which use light to aid in navigation and dispersal and can
become disoriented when exposed to artificial lighting sources, but the significance of artificial light in
offshore environments is less clear (Gless et al. 2008). Collectively, these findings suggest the potential for
effects on ESA-listed marine mammal, sea turtle, and fish species as a result of changes in the distribution
of forage species and predator-prey dynamics. These effects would be limited to the area exposed to
operational light effects over the lifetime of the Project. Orr et al. (2013) summarized available research on
potential operational lighting effects from offshore wind energy facilities. They concluded that the
operational lighting effects on marine mammal, marine turtle, and fish distribution, behavior, and habitat
use were unknown but likely negligible when recommended design and operating practices are
implemented. Specifically, using low-intensity shielded directional lighting on structures, activating work
lights only when needed, and using red navigation lights with low strobe frequency would reduce the
amount of detectable light reaching the water surface to negligible levels. The Applicant has committed to
using the recommended EPMs to avoid and minimize artificial light effects from the SFWF. Therefore, the
effects of artificial light on ESA-listed species are likely to be insignificant.

Vessel Traffic Effects

Construction and operation vessels pose a potential collision risk and generate noise and artificial light.
Vessels also pose a theoretical risk of accidental spills, trash, and debris. Noise and artificial light effects
on ESA-listed species have been addressed in their respective sections. This portion of the effects analysis
addresses potential risks from vessel collisions, oil spills, and release of trash and debris.

Construction would involve approximately 25 vessels of various classes ranging from small inflatables to
construction vessels and barges up to 300 feet in length (see Table 4). Construction vessels would operate
in the action area over a period of approximately 1 year. Normal operations would involve two crew
transport vessels periodically traveling to and from the SFWF from the O&M facility in Montauk Harbor
(Deepwater Wind, LLC 2020).

Regular maintenance typically consists of routine inspections and preventative maintenance activities. It
is anticipated that these activities would require the use of CTVs but would not require the use of other
specialized vessels. The number of visits to the WTGs and OSS during a typical year may vary but is
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estimated to be approximately 5 to 10 visits per year per WTG and approximately 20 to 30 visits per year
to the OSS. The use of specialized vessels (e.g., crane barge, feeder barge) would only be necessary for
major repairs, which are assumed to be a few times over the life of the wind farm. Maintenance activities
can occur year-round but are anticipated to be more active during summer months when weather
conditions are more favorable.

Vessel Strike Risk

Vessel strikes are a known source of injury and mortality for cetaceans, sea turtles, and Atlantic sturgeon.
Increased vessel activity in the action area associated with the construction, operation, and
decommissioning of the Proposed Action would pose a theoretical risk of increased collision-related
injury and mortality for ESA-listed species.

Vessel strike is relatively common with cetaceans (Kraus et al. 2005) and one of the primary causes of
anthropogenic mortality in large whale species (Hayes et al. 2020; Hill et al. 2017; Waring et al. 2011,
2015). NARWs are particularly vulnerable to vessel strikes based on the distribution of preferred habitats
near major shipping lanes and feeding and diving habits (Baumgartner et al. 2017). As much as 75% of
known anthropogenic mortalities of NARWS likely resulting from collisions with large ships along the
United States and Canadian eastern seaboard (Kite-Powell et al. 2007). Risk of collision injury is
commensurate with vessel speed. The probability of a vessel strike increases significantly as speeds
increase above 10 knots (Conn and Silber 2013; Kite-Powell et al. 2007; Laist et al. 2001; Vanderlaan and
Taggart 2007). Vessels operating at speeds exceeding 10 knots under poor visibility conditions have been
associated with the highest risk for vessel strikes of NARWSs (Vanderlaan and Taggart 2007). Collision
risk decreases significantly at speeds below 10 knots (Conn and Silber 2013); however, collisions at
lower speeds are still capable of causing serious injury even when smaller vessels (<20 m length) are
involved (Kelley et al. 2020).

Vessel strikes are also implicated in sea turtle mortality, with collision risk similarly commensurate with
vessel speed although at much lower speeds (Hazel et al. 2007; Shimada et al. 2017). Hazel et al. (2007)
found that green sea turtles were unlikely to actively avoid vessels traveling faster than 2.1 knots (4
km/hour), indicating that voluntary speed restrictions below 10 knots may not be protective for this and
potentially other sea turtle species.

Atlantic sturgeon are also vulnerable to vessel collisions, but the risk is less clear. Vessel strikes are an
identified source of mortality for the species in riverine habitats (Balazik et al. 2012), but the translation
of this risk to open ocean environments is speculative at best.

In general, large vessels travelling at high speeds pose the greatest risk of mortality to ESA-listed marine
mammals, whereas sea turtles and sturgeon are vulnerable to a range of vessel types depending on the
environment. Large vessels used during Proposed Action construction would likely include a cable-laying
vessel (1), a rock-dumping vessel (1), jack-up barge (1), material and feeder barges (6) and tow tugs (4), a
work vessel (1), and a fuel bunkering vessel (1) (see Table 4). Similar vessels would be used during
decommissioning. These vessels would largely remain on station or travel at speeds well below 10 knots
during construction and decommissioning of the SFWF and SFEC. Other vessels used during
construction and decommissioning would include crew transports and inflatable support vessels used for
PSO monitoring. Two crew transport vessels would be used during operation. These vessels would adhere
to speed restrictions and other mitigation measures outlined elsewhere in this document, and in general
are smaller and more maneuverable. For this reason, these vessels would pose a minimal risk of collision
with ESA-listed species.
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The total estimated number of construction trips between local ports (311 trips) and trips outside the
region (66) is 377 one-way trips. Of that total, large construction vessels would make an estimated 153
trips to and from area ports during the construction period, potentially traveling at higher speeds during
transit. For the purpose of this analysis, these vessel trips are assumed to be evenly divided between
baseline vessel traffic cross-sections 13, 17, and 20 when leaving the SFWF and SFEC construction areas,
and all would travel through cross-section 5 to reach Rhode Island ports (see Figure 14). Following this
assumption, this would increase annual vessel transits through cross-section 13 by 165% (relative to 31
baseline transits, see Figure 15, cross-section 17 by 85% (relative to 60 baseline transits), and cross-
section 20 by 100% (relative to 51 baseline transits). Once in the shipping lanes, Proposed Action
construction vessels would produce a modest increase in overall vessel traffic of 12% (relative to 1,296
baseline transits). These estimates do not consider fishing vessel traffic, which annually accounts for over
3,000 trips by over 200 vessels in the action area (NMFS 2020b) (see Figure 16).

Although construction activity would increase overall vessel traffic in and near the action area, this does
not necessarily translate to an increase in collision risk for ESA-listed species. Towed barges account for
28 of the 153 vessel trips. Barges under tow would likely travel at speeds below 5 knots (CH2M 2018),
posing a negligible risk of collisions with whales, sea turtles, and sturgeon. Other construction vessels can
travel at higher speeds in transit to and from port. CH2M (2018) estimated large construction vessel
speeds ranging from 10 to 12.4 knots during transit to and from port. However, the Applicant has agreed
to adhere to all mandatory and voluntary vessel speed restrictions in posted Dynamic Management Areas
and Seasonal Management Areas, limiting speeds to less than 10 knots. In addition, the applicant would
rely on PSOs and adhere to additional speed restrictions to minimize collision risk with whales and sea
turtles. When these factors are considered, Proposed Action construction is not likely to significantly
increase risk of injury and mortality from vessel collisions for any ESA-listed species relative to the
baseline level of risk in the action area. Therefore, the effects of this component of the Proposed Action
on ESA-listed marine mammals, sea turtles, and fishes would be insignificant.

Spill Risk

Proposed Action vessels also pose a potential risk of accidental spills during fuel transfers or collisions
with other vessels or structures during construction and operation. As stated in the water quality section,
chronic low-level oil pollution associated with marine vessel traffic is likely to be present in and near the
action area based on proximity to major shipping lanes and regular vessel traffic. The Applicant would
prepare and adhere to strict spill prevention, control, and countermeasures (SPCC) procedures during all
Proposed Action phases, effectively avoiding the risk of substantial amounts of hydrocarbons entering the
marine environment. Based on the impact avoidance and minimization measures in place, the Proposed
Action is unlikely to result in significant accidental spills of toxic substances in the marine environment
over the lifetime of the Project. For this reason, the Proposed Action is not likely to measurably alter the
baseline levels of oil pollution from existing vessel traffic in and near the action area. Therefore, the risk
to ESA-listed marine mammals, sea turtles, and fishes from accidental spills resulting from the Proposed
Action is insignificant.

Marine Debris and Pollution Risk

Marine debris is a known source of adverse effects on marine mammals (Laist 1997; NOAA-MDP 2014).
BOEM prohibits the discharge or disposal of solid debris into offshore waters during any activity
associated with the construction and operation of offshore energy facilities (30 CFR 250.300). The USCG
similarly prohibits the dumping of trash or debris capable of posing entanglement or ingestion risk
(MARPOL, Annex V, Pub. L.100—220 (101 Stat. 1458)). Given these restrictions, the Proposed Action
would not measurably increase the amount of marine debris and pollution in the action area. Moreover, as
described in Table 8, the additional mitigation measures for the Proposed Action include annual
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inspections of the SFWF over the lifetime of the Proposed Action to find and remove derelict fishing
gear, creating a new mechanism for reducing the amount of marine debris in the action area. The
Proposed Action would not result in a measurable increase in pollution and would incrementally reduce
the amount of marine debris in the environment. Therefore, the effects of this impact mechanism on ESA-
listed marine mammals, sea turtles, and fishes would be insignificant to beneficial.

CONCLUSIONS AND EFFECT DETERMINATIONS

BOEM has concluded that the construction, operation, and future decommissioning of the proposed
SFWF and SFEC Proposed Action may affect and is likely to adversely affect all ESA-listed species
under NMFS jurisdiction that are known to or could occur in the action area, with the exception of the
sperm whale, green sea turtle, and Atlantic sturgeon. The likelihood of green turtle occurrence in the
action area during construction is unlikely, and the operational effects of the action on this species would
be insignificant. The mitigation measures in place, including soft start to pile driving, are anticipated to
reduce the likelihood of impacts to Atlantic sturgeon such that they would not be likely to be adversely
affected. Therefore, the Proposed Action may affect but is not likely to adversely affect these species.
The supporting rationale for these effect determinations are summarized by species in Table 25 and
described further below. No designated critical habitat for NMFS ESA-listed species occurs in the action
area; therefore, the Proposed Action would have no effect on critical habitat.

Table 25. Effect Determination Summary for National Marine Fisheries Service Endangered
Species Act-Listed Species Known or Likely to Occur in the Action Area

Species Effect Determination Rationale
Fin whale May affect, likely to The Proposed Action may affect fin whale because of the following:
adversely affect The species is known to occur in the action area during all months of the
year

Proposed Action construction activities would take place in habitats
known to be used by this species

Fin whales could be exposed to underwater noise from impact and
vibratory pile driving in excess of established effect thresholds

The SFWF would operate in habitats known to be used by this species
The Proposed Action is likely to adversely affect fin whale because of
the following:

Potential for exposure to underwater noise above behavioral and injury-
level thresholds cannot be discounted

Up to 1 fin whale could experience PTS injury from exposure to impact
pile driving noise
Up to 11 fin whales could be exposed to underwater noise in excess of

behavioral effect thresholds from construction-related impact pile driving,
vibratory pile driving and HRG surveys

NARW May affect, likely to The Proposed Action may affect NARW because of the following:
adversely affect The species known to occur in the action area, primarily during winter.

Proposed Action construction activities would take place in habitats
known to be used by this species.

Pile driving would take place when species is least likely to be present,
but individual occurrences cannot be ruled out.

The SFWF would operate in habitats known to be used by this species.
The Proposed Action is likely to adversely affect NARW because of the
following:

Up to 10 NARW could be exposed to underwater noise in excess of

behavioral effect thresholds from construction-related impact pile driving,
vibratory pile driving and HRG surveys.
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Species

Effect Determination

Rationale

Sei whale

May affect, likely to
adversely affect

The Proposed Action may affect sei whale because of the following:

The species known to occur in the vicinity, most commonly during winter
and outside of the action area but presence in action area cannot be ruled
out.

Proposed Action construction activities would take place in habitats that
could be used by this species.

The SFWF would operate in habitats known to be used by this species.
The Proposed Action is likely to adversely affect sei whale because of
the following:

Up to 1 sei whale could be exposed to underwater noise in excess of
behavioral effect thresholds from construction-related impact pile driving,
vibratory pile driving and HRG surveys.

Sperm whale

May affect, not likely to

adversely affect

The Proposed Action may affect sperm whale because of the following:

The species is known to occur in the action area and vicinity, primarily
during summer months when construction would occur.

The Proposed Action is not likely to adversely affect sperm whale
because of the following:

Sperm whales are unlikely to be exposed to construction-related
underwater noise in excess of biological effect thresholds.

All other construction related effects on sperm whale would be
insignificant and/or discountable.

Operational effects on sperm whale would be insignificant.

Green sea turtle

May affect, not likely to

adversely affect

The Proposed Action may affect green sea turtle because of the
following:
This species has been documented in the action area and vicinity.

The Proposed Action is not likely to adversely affect green sea turtle
because of the following:

The likelihood of occurrence during Proposed Action construction is
discountable.

The operational effects of the Proposed Action on sea turtles would be
insignificant.

Kemp’s ridley sea
turtle

Leatherback sea
turtle

NW Atlantic
loggerhead sea
turtle

May affect, likely to
adversely affect

The Proposed Action may affect these ESA-listed sea turtles because of
the following:

The listed species addressed in this consultation are known or likely to
occur in the action area.

These species are most likely to be present during summer months.

Impact pile driving would produce underwater noise above sea turtle
injury and behavioral-level thresholds up to 0.58 and 1.6 miles from the
source, respectively.

Denes et al. (2019a) estimate that 0.5 and 2.65 Kemp'’s ridley, 0.27 and
3.16 leatherback, and 0.39 and 8.33 loggerhead sea turtles could be
exposed to injury and behavioral-level noise effects from impact pile
driving, respectively.
The Proposed Action is likely to adversely affect these ESA-listed sea
turtles because of the following:

Potential for exposure to underwater noise above injury and behavioral-
level thresholds cannot be discounted.
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Species Effect Determination Rationale
Atlantic sturgeon May affect, not likely to The Proposed Action may affect Atlantic sturgeon because of the
adversely affect following:

Adult and subadult sturgeon from all listed DPS could occur in the action
area during any month of the year and could be exposed to operation
effects.

Impact pile driving would produce underwater noise above injury and
behavioral-level thresholds.

The Proposed Action is not likely to adversely affect Atlantic sturgeon
because of the following:

The operational effects of the Proposed Action with proposed mitigation
measures in place on Atlantic sturgeon would be insignificant.

Based on the analysis in this assessment, the construction, O&M, and eventual decommissioning of the
Proposed Action may affect and is likely to adversely affect NMFS ESA-listed species known or
potentially occurring in the action area. This conclusion is based on the following rationale:

1.

The Proposed Action may affect ESA-listed fin whale, sei whale, NARW, sperm whale, Kemp’s
ridley sea turtle, leatherback sea turtle, Northwest Atlantic DPS of loggerhead sea turtle, and
Atlantic sturgeon because these species are known to occur in the action area and would be
exposed to the effects of Proposed Action construction, operation, and decommissioning.

The Proposed Action is likely to adversely affect fin whale, NARW, and sei whale because of
the following:

O

Individual animals could occur in the action area during construction-related pile driving
(May to November).

Impact pile driving would generate underwater noise above LFC injury and behavioral-level
thresholds up to 4.4 and 6.2 miles from the source, respectively.

Vibratory pile driving would produce underwater noise above the LFC injury and behavioral-
level thresholds up to 0.93 and 22.9 miles from the source, respectively.

PSO monitoring may not prevent incidental exposure of individual whales to pile driving
noise above injury and behavioral thresholds.

The Proposed Action is likely to adversely affect sperm whale because of the following:

O

O

Individual sperm whales could occur in the action area during construction-related pile
driving.

Impact and vibratory pile driving would produce underwater noise above marine mammal
behavioral-level thresholds up to 13 and 8.4 miles from the source, respectively.

PSO monitoring may not be able to prevent incidental exposure of individual whales to pile
driving noise above behavioral thresholds.

Sperm whale are unlikely to be exposed to noise above MFC injury thresholds.

The Proposed Action is not likely to adversely affect green sea turtle because of the following

e The likelihood of occurrence in the action area during construction and exposure to
construction-related impacts on the environment is discountable.

e The operational effects of the SFWF on green sea turtles would be insignificant and
discountable.

e The operational effects of the SFEC on green sea turtles would be insignificant.
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5. The Proposed Action is likely to adversely affect Kemp’s ridley, leatherback, and NW Atlantic
loggerhead sea turtles because of the following:
o These species are likely to occur in the action area when construction-related pile driving
occurs.
e Impact pile driving would produce underwater noise above sea turtle injury and
behavioral-level thresholds up to 0.6 and 1.6 miles from the source, respectively.
e PSO monitoring may not be able to prevent incidental exposure of individual turtles to
pile driving noise above injury and behavioral thresholds.

6. The Proposed Action is not likely to adversely affect Atlantic sturgeon because of the following:

o The operational effects of the SFWF on Atlantic sturgeon would be insignificant and
discountable.

o The operational effects of the SFEC on Atlantic sturgeon would be insignificant.

The remaining effects of the Proposed Action on ESA-listed species are likely to be insignificant or
discountable pecause of the following:

1. Other than underwater noise, construction-related disturbance would be short term in duration
and within the range of environmental baseline conditions in the action area (e.g., suspended
sediment plumes) and therefore insignificant.

2. Proposed Action—related vessel activity would not measurably change the level of collision risk
along already-busy transit corridors and construction vessels in the SFWF are anticipated to be
anchored in place or moving at slow speed. Therefore, the risk of injury or death from vessel
collisions would be insignificant and discountable.

3. There is no information to indicate that ESA-listed species would be measurably affected by the
presence of WTG towers, scour protection, and cable armoring. These structures would not
substantially alter marine habitat conditions for ESA-listed species in the action area and would
therefore be insignificant.

4. Operational underwater noise is below behavioral effects thresholds for marine mammals, fish,
and turtles and is therefore insignificant.

5. Operational EMF would be within the range of environmental baseline conditions in the action
area, in most areas below species detectability thresholds, and therefore insignificant.

105



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

REFERENCES

Afsharian, S, Afsharian B, Shiea M. 2020. Perspectives on offshore wind farms development in Great
Lakes. Journal of Marine Science 2(3):11-20.

Andersson M.H., E. Dock-Akerman, R. Ubral-Hedenberg, M.C. Ohman, and P. Sigray. 2007. Swimming
behavior of roach (Rutilus rutilus) and three-spined stickleback (Gasterosteus aculeatus) in
response to wind power noise and single-tone frequencies. Ambio 36(8):636.

Aoki, K., M. Amano, N. Sugiyama, H. Muramoto, M. Suzuki, M. Yoshioka, K. Mori, D. Tokuda, and N.
Miyazaki. 2007. Measurement of swimming speed in sperm whales. 2007 Symposium on
Underwater Technology and Workshop on Scientific Use of Submarine Cables and Related
Technologies. Tokyo, Japan. doi:10.1109/UT.2007.370754.

Atlantic Sturgeon Status Review Team (ASSRT). 2007. Status Review of Atlantic Sturgeon (Acipenser
oxyrinchus oxyrinchus). Prepared by the Atlantic Sturgeon Status Review Team for the National
Marine Fisheries Service, Northeast Regional Office. February 23.

Bain, M.B. 1997. Atlantic and shortnose sturgeons of the Hudson River: Common and divergent life
history attributes. Environmental Biology of Fishes 48:347-358.

Baker K., D. Epperson, G. Gitschlag, H. Goldstein, J. Lewandowski, K. Skrupky, B. Smith, and T. Turk.
2013. National Standards for a Protected Species Observer and Data Management Program: A
Model Using Geological and Geophysical Surveys. NOAA Technical Memorandum NMFS-
OPR-49. U.S. Department of Commerce, National Oceanic and Atmospheric Administration,
National Marine Fisheries Service.

Balazik, M.T., K.J. Reine, A.J. Spells, C.A. Fredrickson, M.L. Fine, G.C. Garman, and S.P. Mclninch.
2012. The potential for vessel interactions with adult Atlantic sturgeon in the James River,
Virginia. North American Journal of Fisheries Management 32(6):1062—-10609.

Bartol, S.M., and D.R. Ketten. 2006. Turtle and Tuna Hearing. In Sea Turtle and Pelagic Fish Sensory
Biology: Developing Techniques to Reduce Sea Turtle Bycatch in Longline Fisheries, edited by
Y. Swimmer and R. Brill, pp. 98-105. NOAA Technical Memorandum. NMFS-PIFSC-7. Pacific
Islands Fisheries Science Center, U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, National Marine Fisheries Service. December.

Baumgartner, M.F., N.S.J. Lysiak, C.S. Schuman, J. Urban-Rich, and F.W. Wenzel. 2011. Diel vertical
migration behavior of Calanus finmarchicus and its influence on right and sei whale occurrence.
Marine Ecological Progress Series 423:167-184.

Baumgartner, M.F., F.W. Wenzel, N.S.J. Lysiak, and M.R. Patrician. 2017. North Atlantic right whale
foraging ecology and its role in human-caused mortality. Marine Ecological Progress Series
581:165-181.

Bedore, C.N., and S.M. Kajiura. 2013. Bioelectric fields of marine organisms: Voltage and frequency
contributions to detectability by electroreceptive predators. Physiological and Biochemical
Zoology 86(3):298-311.

Betke. K., M. Schultz-von Glahn, and R. Matuscheck. 2004. Underwater noise emissions from offshore
wind turbines. Paper presented at the 2004 CFA/DAGA Conference, Strasbourg France.

106



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Bevan, E., T. Wibbels, B.M. Najera, L. Sarti, L., F.l. Martinez, J.M. Cuevas, B.J. Gallaway, L.J. Pena,
and P.M. Burchfield. 2016. Estimating the historic size and current status of the Kemp’s ridley
sea turtle (Lepidochelys kempii) population. Ecosphere 7(3):e01244. doi:10.1002/ecs2.1244.

Bevelhimer, M.S., G.F. Cada, A.M. Fortner, P.E. Schweizer, and K. Riemer. 2013. Behavioral responses
of representative freshwater fish species to electromagnetic fields. Transactions of the American
Fisheries Society 142(3):802-813.

Blackstock, S.A., J.0. Fayton, P.H. Hulton, T.E. Moll, K.K. Jenkins, S. Kotecki, E. Henderson, S. Rider,
C. Martin, et al. 2017. Quantifying Acoustic Impacts on Marine Mammals and Sea Turtles:
Methods and Analytical Approach for Phase 11l Training and Testing. Newport, Rhode Island:
Naval Undersea Warfare Center Division.

Borobia, M., P.J. Gearing, Y. Simard, J.N. Gearing, and P. Beland. 1995. Blubber fatty acids of finback
and humpback whales from the Gulf of St. Lawrence. Marine Biology 122:341-353.

Brakes, P., and S.R.X. Dall. 2016. Marine mammal behavior: A review of conservation implications.
Frontiers in Marine Science 3. doi:10.3389/fmars.2016.00087.

Brilliant, S.W., A.S.M. Vanderlaan, R.W. Rangeley, and C.T. Taggert. 2015. Quantitative estimates of
the movement and distribution of North Atlantic right whales along the northeast coast of North
America. Endangered Species Research 27(1):141-154.

Brostrom, G. 2008. On the influence of large wind farms on the upper ocean circulation. Journal of
Marine Systems 74(1-2):585-591.

Bureau of Ocean Energy Management (BOEM). 2013. Commercial Wind Lease Issuance and Site
Assessment Activities on the Atlantic Outer Continental Shelf Offshore Rhode Island and
Massachusetts, Revised Environmental Assessment. OCS EIS/EA. BOEM 2013-1131. Office of
Renewable Energy Programs.

. 2015. Guidelines for Providing Geological and Geophysical, Hazards, and Archaeological
Information Pursuant to 30 CFR Part 585. Available at: https://www.boem.gov/sites/default/
files/renewable-energy-program/G_G_Guidelines_Providing_Geophysical_Geotechnical _
Geohazard_Information_Pursuant_to_30_CFR_Part_585.pdf. Accessed December 28, 2020.

Burke, V.J., S.J. Morreale, and E.A. Standora. 1994. Diet of the Kemp’s ridley sea turtle, Lepidochelys
kempii, in New York waters. Fishery Bulletin 92(1):26-32.

Burke, V.J., E.A. Standora, and S.J. Morreale. 1993. Diet of juvenile Kemp’s ridley and loggerhead sea
turtles from Long Island, New York. Copeia 1993(4):1176-1180.

Caillouet, C.W., S.W. Raborn, D.J. Shaver, N.F. Putman, B.J. Gallaway, and K.L. Mansfield. 2018. Did
declining carrying capacity for the Kemp’s ridley sea turtle population within the Gulf of Mexico
contribute to the nesting setback in 2010-2017? Chelonian Conservation and Biology
17(1):123-133.

Carroll, A.G., R. Przeslawski, A. Duncan, M. Ganning, and B. Bruce. 2016. A critical review of the
potential impacts of marine seismic surveys on fish and invertebrates. Marine Pollution Bulletin
114:9-24.

Carscadden, J.E., H. Gjgseter, and H. Vilhjalmsson. 2013. A comparison of recent changes in distribution
of capelin (Mallotus villosus) in the Barents Sea, around Iceland and in the Northwest Atlantic.
Progress in Oceanography 114:64-83.

107



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Cetacean and Turtle Assessment Program (CETAP). 1982. A Characterization of Marine Mammals and
Turtles in the Mid- and North Atlantic Areas of the U.S. Outer Continental Shelf. Final Report,
December 1982. Prepared for the U.S. Department of the Interior, Bureau of Land Management
under Contract #AA51-CT8-48. University of Rhode Island, Graduate School of Oceanography,
Kingston, Rhode Island.

CH2M. 2018. South Fork Wind Farm and South Fork Export Cable Air Emissions Inventory -
Calculations and Methodology. Prepared by CH2M for Deepwater Wind South Fork. Appendix
L in the South Fork Wind Farm Construction and Operations Plan. Prepared for Deepwater
Wind, LLC.

Chen, Z., E. Curchitser, R. Chant, and D. Kang. 2018. Seasonal variability of the cold pool over the Mid-
Atlantic Bight continental shelf. Journal of Geophysical Research: Oceans 123(11):8203-8226.
doi:10.1029/2018JC014148.

Cholewiak, D., C.W. Clark, D. Ponirakis, A. Frankel, L.T. Hatch, D. Risch, et al. 2018. Communicating
amidst the noise: Modeling the aggregate influence of ambient and vessel noise on baleen whale
communication space in a national marine sanctuary. Endangered Species Research 36:59-75.
d0i:10.3354/esr00875.

Christiansen, M.B., and C.B. Hasage. 2005. Wake effects of large offshore wind farms identified from
satellite SAR. Remote Sensing of Environment 98(2-3):251-268.

Collins, M.R., T.1.J. Smith, W.C. Post, and O. Pashuk. 2000. Habitat utilization and biological
characteristics of adult Atlantic sturgeon in two South Carolina rivers. Transactions of the
American Fisheries Society 129:982-988.

Comtois, S., C. Savenkoff, M.-N. Bourassa, J.-C. Brethes, and R. Sears. 2010. Regional distribution and
abundance of blue and humpback whales in the Gulf of St. Lawrence. Canadian Technical
Report of Fisheries and Aquatic Sciences 2877.

Conn, P.B., and G.K. Silber. 2013. Vessel speed restrictions reduce risk of collision-related mortality for
North Atlantic right whales. Ecosphere 4(4):1-15.

Cook, R.R., and P.J. Auster. 2007. A Bioregional Classification of the Continental Shelf of Northeastern
North America for Conservation Analysis and Planning Based on Representation. Marine
Sanctuaries Conservation Series NMSP-07-03. Silver Spring, Maryland: U.S. Department of
Commerce, National Oceanic and Atmospheric Administration, National Marine Sanctuary
Program.

Corkeron, P., P. Hamilton, J. Bannister, P. Best, C. Charlton, K.R. Groch, K. Findlay, V. Rowntree, E.
Vermeulen, and R.M. Pace. 2018. The recovery of North Atlantic right whales, Eubalaena
glacialis, has been constrained by human-caused mortality. Royal Society Open Science
5:180892.

CSA Ocean Sciences Inc. 2020. Marine Mammal, Sea Turtle, and Sturgeon Impacts and Underwater
Acoustic Assessment. Technical appendix for Jacobs Engineering Group Inc.

Curtice, C., J. Cleary, E. Shumchenia, and P. Halpin. 2018. Marine-life Data and Analysis Team (MDAT)
Technical Report on the Methods and Development of Marine-Life Data to Support Regional
Ocean Planning and Management. Prepared by the Duke University Marine Geospatial Ecology
Lab for the Marine-life Data and Analysis Team (MDAT). Available at: http://seamap.env.
duke.edu/models/MDAT/MDAT-Technical-Report.pdf. Accessed September 11, 2018.

108



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Dadswell, M.J. 2006. A review of the status of Atlantic sturgeon in Canada, with comparisons to
populations in the United States and Europe. Fisheries 31:218-229.

Damon-Randall, K., M. Colligan, and J. Crocker. 2013. Composition of Atlantic Sturgeon in Rivers,
Estuaries and in Marine Waters. U.S. Department of Commerce, National Marine Fisheries
Service, Protected Resources Division.

Davies, T.W., M. Coleman, K.M. Griffith, and S.R. Jenkins. 2015. Night-time lighting alters the
composition of marine epifaunal communities. Biology Letters 11:20150080.
d0i:10.1098/rsbl.2015.0080.

Davis, G.E., M.F. Baumgartner, J.M. Bonnell, J. Bell, C. Berchok, J. Bort Thornton, S. Brault, G.
Buchanan, R.A. Charif, D. Cholewiak, C.W. Clark, P. Corkeron, J. Delarue, K. Dudzinski, L.
Hatch, J. Hildebrand, L. Hodge, H. Klinck, S. Kraus, B. Martin, D.K. Mellinger, H. Moors-
Murphy, S. Nieukirk, D.P. Nowacek, S. Parks, A.J. Read, A.N. Rice, D. Risch, A. Sirovié, M.
Soldevilla, K. Stafford, J.E. Stanistreet, E. Summers, S. Todd, A. Warde, and S.M. Van Parijs.
2017. Long-term passive acoustic recordings track the changing distribution of North Atlantic
right whales (Eubalaena glacialis) from 2004 to 2014. Scientific Reports 7(13460):1-12.

Davis, G.E., M.F. Baumgartner, P.J. Corkerson, and 30 others. 2020. Exploring movement patterns and
changing distributions of baleen whales in the western North Atlantic using a decade of passive
acoustic data. Global Change Biology 26:4812—4840.

Deepwater Wind, LLC. 2018. Commercial and Recreational Fisheries Technical Report. Appendix Y in
the South Fork Wind Farm Construction and Operations Plan.

. 2020. Construction and Operations Plan. 30 CFR 585. South Fork Wind Farm. Prepared by
CH2M Hill Engineers, Inc. for Deepwater Wind South Fork, LLC. July.

Delefosse, M., M.L. Rahbek, L. Roesen, and K.T. Clausen. 2017. Marine mammal sightings around oil
and gas installations in the central North Sea. Journal of the Marine Biological Association of the
UK 2017. doi:10.1017/S002531541700040.

Denes, S., M. Weirathmueller, and D. Zeddies. 2020a. Foundation Installation at South Fork Wind Farm -
Animal Exposure Modeling. Prepared by JASCO Applied Sciences (USA) Inc. for Jacobs
Engineering Group Inc. Document 01726, Version 2.0.

. 2020b. Turbine Foundation and Cable Installation at South Fork Wind Farm - Underwater
Acoustic Modeling of Construction Noise. Prepared by JASCO Applied Sciences (USA) Inc. for
Jacobs Engineering Group Inc. Document 01584, Version 4.0.

Department for Business, Enterprise and Regulatory Reform. 2008. Review of Cabling Techniques and
Environmental Effects Applicable to the Offshore Wind Industry. Technical report. January.

Department of the Navy, U.S. (DoN). 2007. Navy OPAREA Density Estimates (NODE) for the Northeast
OPAREAS: Boston, Narragansett Bay, and Atlantic City. Prepared by Geo-Marine, Inc. for the
Department of the Navy, U.S. Fleet Forces Command. Contract #N62470-02 D-9997, CTO 0045.

. 2012. Commander Task Force 20, 4th, and 6th Fleet Navy marine species density database.
Report prepared for the Naval Facilities Engineering Command Atlantic, Norfolk, Virginia.

Dernie, K.M., M.J. Kaiser, E.A. Richardson, and R.M. Warwick. 2003. Recovery of soft sediment
communities and habitats following physical disturbance. Journal of Experimental Marine
Biology and Ecology 285-286:415-434.

109



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

DNV GL. 2018. South Fork Wind Farm Navigation Safety Risk Assessment. Appendix X in the South
Fork Wind Farm Construction and Operations Plan. Prepared for Deepwater Wind, LLC.
Document No. 10057311-HOU-R-01.

Dodge, K.L., B. Galuardi, T.J. Miller, and M.E. Lutcavage. 2014. Leatherback turtle movements, dive
behavior, and habitat characteristics in ecoregions of the Northwest Atlantic Ocean. PL0oS One
9(3):€91726.

Dovel, W.L., and T.J. Berggren. 1983. Atlantic sturgeon of the Hudson River Estuary, New York. New
York Fish and Game Journal 30:140-172.

Dow Piniak, W.E., S.A. Eckert, C.A. Harms, and E.M. Stringer. 2012. Underwater Hearing Sensitivity of
the Leatherback Sea Turtle (Dermochelys coriacea): Assessing the Potential Effect of
Anthropogenic Noise. OCS Study BOEM 2012-01156. Herndon, Virginia: U.S. Department of
the Interior, Bureau of Ocean Energy Management, Headquarters.

Dunton, K.J., A. Jordaan, D.O. Conover, K.A. McKown, L.A. Bonacci, and M.G. Frisk. 2015. Marine
distribution and habitat use of Atlantic sturgeon in New York lead to fisheries interactions and
bycatch. Marine and Coastal Fisheries: Dynamics, Management, and Ecosystem Science
7(1):18-32.

Dunton, K.J., A. Jordaan, K.A. McKown, D.O. Conover, and M.G. Frisk. 2010. Abundance and
distribution of Atlantic sturgeon (Acipenser oxyrinchus) within the northwest Atlantic Ocean,
determined from five fishery-independent surveys. Fishery Bulletin 108: 450-465.

Eckert, K.L., B.P. Wallace, J.G. Frazier, S.A. Eckert, and P.C.H. Pritchard. 2012. Synopsis of the
Biological Data on the Leatherback Sea Turtle (Dermochelys coriacea). Biological Technical
Publication BTP-R4015-2012.Washington, D.C.: U.S. Department of the Interior, U.S. Fish and
Wildlife Service.

Edmonds, N.J., C.J. Firmin, D. Goldsmith, R.C. Faulkner, and D.T. Wood. 2016. A review of crustacean
sensitivity to high amplitude underwater noise: Data needs for effective risk assessment in
relation to UK commercial species. Marine Pollution Bulletin 108(1):5-11.

Elliott, J., K. Smith, D.R. Gallien, and A. Khan. 2017. Observing Cable Laying and Particle Settlement
During the Construction of the Block Island Wind Farm. OCS Study BOEM 2017-027. Final
report to the U.S. Department of the Interior, Bureau of Ocean Energy Management, Office of
Renewable Energy Programs.

Elliott, J., A.A. Khan, Y.-T. Lin, T. Mason, J.H. Miller, A.E. Newhall, G.R. Potty, and K.J. Vigness-
Raposa. 2019. Field Observations during Wind Turbine Operations at the Block Island Wind
Farm, Rhode Island. OCS Study BOEM 2019-028. Final report to the U.S. Department of the
Interior, Bureau of Ocean Energy Management, Office of Renewable Energy Programs.

Ellison, W.T., B.L. Southall, C.W. Clark, and A.S. Frankel. 2011. A new context-based approach to
assess marine mammal behavioral responses to anthropogenic sounds. Conservation Biology
26(1):21-28.

Emeana, C.J., T.J. Hughes, J.K. Dix, T.M. Gernon, T.J. Henstock, C.E.L. Thompson, and J.A. Pilgrim.
2016. The thermal regime around buried submarine high-voltage cables. Geophysical Journal
International 206:1051-1064.

110



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Erbe, C. 2002. Hearing Abilities of Baleen Whales. DRDC Atlantic CR 2002-065. Prepared by TIAPS
Data Systems for Defence Research and Development Canada — Atlantic. October.

Erickson D.L., A. Kahnle, M.J. Millard, E.A. Mora, M. Bryja, A. Higgs, J. Mohler, M. DuFour, G.
Kenney, J. Sweka, and E.K. Pikitch. 2011. Use of pop-up satellite archival tags to identify
oceanic-migratory patterns for adult Atlantic sturgeon, Acipenser oxyrinchus oxyrinchus
Mitchell, 1815. Journal of Applied Ichthyology 27(2):356—365.

Exponent Engineering, P.C. 2018. Deepwater Wind South Fork Wind Farm Onshore Electric and
Magnetic Field Assessment. Appendix K2 in the South Fork Wind Farm Construction and
Operations Plan. Prepared for Deepwater Wind, LLC.

Eyler, S., M. Mangold, and S. Minkkinen. 2004. Atlantic Coast Sturgeon Tagging Database. Summary
report prepared by U.S. Fish and Wildlife Service, Maryland Fishery Resources Office,
Annapolis, Maryland.

Fay, R.R., and A.N. Popper. 2000. Evolution of hearing in vertebrates: The inner ears and processing.
Hearing Research 149(1):1-10.

Federal Geographic Data Committee (FDGC). 2012. Coastal and Marine Ecological Classification
Standard. FGDC-STD-018-2012. Prepared by the Marine and Coastal Spatial Data
Subcommittee.

Fernandes, S.J., G.B. Zydlewski, J.D. Zydlewski, G.S. Wippelhauser, and M.T. Kinnison. 2010. Seasonal
distribution and movements of shortnose sturgeon and Atlantic sturgeon in the Penobscot River
Estuary, Maine. Transactions of the American Fisheries Society 139:1436-1449.
d0i:10.1577/T09-122.1

Fisheries Hydroacoustic Working Group (FHWA). 2008. Agreement in Principal for Interim Criteria for
Injury to Fish from Pile Driving Activities. Memorandum of Agreement between the Federal
Highway Administration, NOAA Fisheries Northwest Regional Office and Southwest Regional
Office, U.S. Fish and Wildlife Service Region 1 and Region 8, California Department of
Transportation, California Department of Fish and Game, and Oregon Department of
Transportation.

Fugro. 2018a. Integrated Geophysical and Geotechnical Site Characterization Report. South Fork Wind
Farm and Export Cable, South Fork Wind Farm COP Survey, Offshore NY/RI/MA, Atlantic
OCS. Appendix H1 in the South Fork Wind Farm Construction and Operations Plan. Report No.
02.1702-1080. Prepared for Deepwater Wind, LLC.

. 2018b. Geotechnical Data Report. South Fork Wind Farm and Export Cable, South Fork Wind
Farm COP Survey, Offshore NY/RI/MA, Atlantic OCS. Appendix H3 in the South Fork Wind
Farm Construction and Operations Plan. Report No 02.1702-1080. Prepared for Deepwater
Wind, LLC.

Gerle, E., R. DiGiovanni, and R.P. Pisciotta. 1998. A fifteen year review of cold-stunned sea turtles in
New York waters. In Proceedings of the Eighteenth International Sea Turtle Symposium,
compiled by F.A. Abreu-Grobois, R. Brisefio, R. Méarquez-Millan, and L. Sarti-Martinez, pp.
222-224. NOAA Technical Memorandum NMFS-SEFSC-436. Miami, Florida: U.S. Department
of Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries
Service, Southeast Fisheries Science Center.

111



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Gill A.B., M. Bartlett, and F. Thomsen. 2012. Potential interactions between diadromous fishes of U.K.
conservation importance and the electromagnetic fields and subsea noise from marine renewable
energy developments. Journal of Fish Biology 81(2):664-695.

Gill, A.B., I. Gloyne-Phillips, K.J. Neal, and J.A. Kimber. 2005. The Potential Effects of Electromagnetic
Fields Generated by Sub-Sea Power Cables Associated with Offshore Wind Farm Developments
on Electrically and Magnetically Sensitive Marine Organisms — A Review. No. COWRIE-EM
FIELD 2-06-2004. Final report prepared by Cranfield University and the Centre for Marine and
Coastal Studies Ltd. for Collaborative Offshore Wind Energy Research Into the Environment.

Gless, J.D., M. Salmon, and J. Wyneken. 2008. Behavioral responses of juvenile leatherbacks
Dermochelys coriacea to lights used in the longline fishery. Endangered Species Research
5:239-247.

Godley, B.J., S. Richardson, A.C. Broderick, M.S. Coyne, F. Glen, and G.C. Hays. 2002. Long-term
satellite telemetry of the movements and habitat utilization by green turtles in the Mediterranean.
Ecography 25:352-362.

Grunwald, C., L. Maceda, J. Waldman, J. Stabile, and I. Wirgin. 2008. Conservation of Atlantic sturgeon
Acipenser oxyrinchus: Delineation of stock structure and distinct population segments.
Conservation Genetics 9:1111-1124.

Gudger, E.W. 1922. The most northerly record of the capture in Atlantic waters of the United States of
the giant ray, Manta birostris. Science 55(1422):338-340.

Guilbard, F., J. Munro, P. Dumont, D. Hatin, and R. Fortin. 2007. Feeding ecology of Atlantic sturgeon
and lake sturgeon co-occurring in the St. Lawrence estuarine transition zone. American Fisheries
Society Symposium 56:85-104.

Halpin, P.N., AJ. Read, E. Fujioka, B.D. Best, B. Donnelly, L.J. Hazen, C. Kot, K. Urian, E. LaBrecque,
et al. 2009. OBIS-SEAMAP: The world data center for marine mammal, sea bird, and sea turtle
distributions. Oceanography 22(2):104-115. doi:10.5670/oceanog.2009.42.

Hampton, S., P.R. Kelly, and H.R. Carter. 2003. Tank vessel operations, seabirds, and chronic oil
pollution in California. Marine Ornithology 31:29-34.

Hare, J.A., W.E. Morrison, M.W. Nelson, M.M. Stachura, E.J. Teeters, R.B. Griffis, M.A. Alexander,
J.D. Scott, L. Alade, R.J. Bell, A.S. Chute, K.L. Curti, T.H. Curtis, D. Kircheis, J.F. Kocik, S.M.
Lucey, C.T. McCandless, L.M. Milke, D.E. Richardson, E. Robillard, H.J. Walsh, M. Conor
McManus, K.E. Marancik, and C.A. Griswold. 2016. A vulnerability assessment of fish and
invertebrates to climate change on the northeast U.S. continental shelf. PLoS One
11(2):e0146756. doi:10.1371/journal.pone.0146756.

Hatch L.T., C.W. Clark, S.M. Van Parijs, A.S. Frankel, and D.W. Ponirakis. 2012. Quantifying loss of
acoustic communication space for right whales in and around a U.S. National Marine Sanctuary.
Conservation Biology 26:983—994.

Hawkes, L.A., A.C. Broderick, M.H. Godfrey, and B.J. Godley. 2009. Climate change and marine turtles.
Endangered Species Research 7:137-154.

Hawkins, A.D., and A.N. Popper. 2014. Assessing the impact of underwater sounds on fishes and other
forms of marine life. Acoustics Today 10(2):30-41.

112



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Hayes, S.A., E. Josephson, K. Maze-Foley, and P.E. Rosel (eds.). 2017. U.S. Atlantic and Gulf of Mexico
Marine Mammal Stock Assessments - 2016. NOAA Technical Memorandum NMFS NE-241.
U.S. Department of Commerce, National Marine Fisheries Service.

. 2018. U.S. Atlantic and Gulf of Mexico Marine Mammal Stock Assessments - 2017. NOAA
Technical Memorandum NMFS NE-245. U.S. Department of Commerce, National Marine
Fisheries Service.

. 2020. U.S. Atlantic and Gulf of Mexico Marine Mammal Stock Assessments - 2019. NOAA
Technical Memorandum NMFS NE-264. U.S. Department of Commerce, National Marine
Fisheries Service.

Hazel, J., I.R. Lawler, H. Marsh, and S. Robson. 2007. Vessel speed increases collision risk for the green
turtle Chelonia mydas. Endangered Species Research 3:105-113.

Heithaus, M.R., J.J. McLash, A. Frid, L.W. Dill, and G.J. Marshall. 2002. Novel insights into green sea
turtle behavior using animal-borne video cameras. Journal of the Marine Biological Association
of the UK 82(06):1049-1050.

Hill, A.N., C. Karniski, J. Robbins, T. Pitchford, S. Todd, and R. Asmutis-Silvia. 2017. Vessel collision
injuries on live humpback whales, Megaptera novaeangliae, in the southern Gulf of Maine.
Marine Mammal Science 33(2):558-573.

Ingram, E.C., R.M. Cerrato, K.J. Dunton, and M.G. Frisk. 2019. Endangered Atlantic sturgeon in the New
York Wind Energy Area: Implications of future development in an offshore wind energy site.
Scientific reports 9(1):1-13.

Inspire Environmental. 2018. Pre-Construction Sediment Profile and Plan View Imaging Benthic
Assessment Report. Appendix N in the South Fork Wind Farm Construction and Operations
Plan. Prepared for CH2M Hill and Deepwater Wind, LLC.

International Fund for Animal Welfare. n.d. Chronic Oil Pollution in Europe — A Status Report. Prepared
for the Royal Netherlands Institute for Sea Research.

James, M.C., C.A. Ottensmeyer, and R.A. Myers. 2005. Identification of high-use habitat and threats to
leatherback sea turtles in northern waters: New directions for conservation. Ecology Letters
8(2):195-201.

Jansen, E., and C. de Jong. 2016. Underwater noise measurements in the North Sea in and near the
Princess Amalia Wind Farm in operation. In Proceedings of the Inter-Noise 2016 Conference,
edited by W. Kropp, O. von Estorff, and B. Schulte-Fortkamp, pp. 7846-7858. Berlin, Germany:
Deutsche Gesellschaft Fuer Akustik.

Jensen, A.S., and G.K. Silber. 2004. Large Whale Ship Strike Database. NOAA Technical Memorandum,
NMFS-OPR-25. U.S. Department of Commerce, National Marine Fisheries Service.

Johnson, A. 2018. White Paper on the Effects of Increased Turbidity and Suspended Sediment on ESA-
Listed Species from Projects Occurring in the Greater Atlantic Region. Greater Atlantic Region
Policy Series 18-02. NOAA Fisheries. Available at: https://www.greateratlantic.fisheries.
noaa.gov/policyseries/index.php/GARPS/article/view/8/8. Accessed December 29, 2020.

Johnson, J.H., D.S. Dropkin, B.E. Warkentine, J.W. Rachlin, and W.D. Andrews. 1997. Food habits of
Atlantic sturgeon off the central New Jersey coast. Transactions of the American Fisheries
Society 126:166-170.

113


https://www.greateratlantic.fisheries.noaa.gov/policyseries/index.php/GARPS/article/view/8/8.%20Accessed%20December%2029
https://www.greateratlantic.fisheries.noaa.gov/policyseries/index.php/GARPS/article/view/8/8.%20Accessed%20December%2029

South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Kawakami, T. 1980. A review of sperm whale food. Scientific Reports of the Whales Research Institute
32:199-218.

Kelley, D.E., J.P. Vlasic, and S.W. Brilliant. 2020. Assessing the lethality of ship strikes on whales using
simple biophysical models. Marine Mammal Science. doi:10.1111/mms.12745.

Kenney, R.D. 2018. What if there were no fishing? North Atlantic right whale population trajectories
without entanglement mortality. Endangered Species Research 37:233-237.

Kenney, R.D., and K.J. Vigness-Raposa. 2010. Marine Mammals and Sea Turtles of Narragansett Bay,
Block Island Sound, Rhode Island Sound, and Nearby Waters: An Analysis of Existing Data for
the Rhode Island Ocean Special Area Management Plan. Chap. 10 in RICRMC (Rhode Island
Coastal Resources Management Council) Ocean Special Area Management Plan (SAMP), Vol 2.

Kenney, R.D., and H.E. Winn. 1986. Cetacean high-use habitats of the northeast United States continental
shelf. Fishery Bulletin 84:345-357.

Kilfoyle, A.K., R.F. Jermain, M.R. Dhanak, J.P. Huston, and R.E. Speiler. 2018. Effects of EMF
emissions from undersea electric cables on coral reef fish. Bioelectromagnetics 39:35-52.

Kingsford, M.J., and 1.M. Suthers. 1994. Dynamic estuarine plumes and fronts: Importance to small fish
and plankton in coastal waters of NSW, Australia. Continental Shelf Research 14:665-672.

Kite-Powell, H., A. Knowlton, and M. Brown. 2007. Modeling the Effect of Vessel Speed on Right Whale
Ship Strike Risk. Prepared for NOAA/NMFS Project NAO4ANMF47202394. Woods Hole,
Massachusetts: Woods Hole Oceanographic Institute.

Kraus, S.D., M.W. Brown, H.L. Caswell, C.W. Clark, M. Fujiwara, P.K. Hamilton, R.D. Kenney, A.R.
Knowlton, S. Landry, C.A. Mayo, W.A. McLellan, M.J. Moore, D.P. Nowacek, D.A. Pabst, A.J.
Read, and R.M. Rolland. 2005. North Atlantic Right Whales in Crisis. Science 309:561-562.

Kraus, S.D., S. Leiter, K. Stone, B. Wikgren, C. Mayo, P. Hughes, R.D. Kenney, C.W. Clark, A.N. Rice,
B. Estabrook and J. Tielens. 2016. Northeast Large Pelagic Survey Collaborative Aerial and
Acoustic Surveys for Large Whales and Sea Turtles. OCS Study BOEM 2016-054. Sterling,
Virginia: U.S. Department of the Interior, Bureau of Ocean Energy Management.

Kynard, B., M. Horgan, M. Kieffer, and D. Seibel. 2000. Habitats used by shortnose sturgeon in two
Massachusetts rivers, with notes on estuarine Atlantic sturgeon: A hierarchical approach.
Transactions of the American Fisheries Society 129:487-503.

LaBrecque, E, C. Curtice, J. Harrison, S.M. Van Parijs, and P.N. Halpin. 2015. Biologically important
areas for cetaceans within U.S. waters—East coast region. Aquatic Mammals 41(1):17-29.

Laist, D.W., A.R. Knowlton, J.G. Mead, A.S. Collet, and M. Podesta. 2001. Collisions between ships and
whales. Marine Mammal Science 17(1):35-75.

Landry, A.M. Jr., and E.E. Seney. 2008. Movements and Behavior of Kemp’s Ridley Sea Turtles in the
Northwestern Gulf of Mexico during 2006 and 2007. TAMU final report to the Schlumberger
Excellence in Educational Development Program, Sugar Land, Texas.

Langhamer, O. 2012. Artificial reef effect in relation to offshore renewable energy conversion: State of
the art. Scientific World Journal 2012. doi:10.1100/2012/386713.

114



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Lavender, A.L., S.M. Bartol, and I.K. Bartol. 2014. Ontogenetic investigation of underwater hearing
capabilities in loggerhead sea turtles (Caretta caretta) using a dual testing approach. Journal of
Experimental Biology 217:2580-2589.

Laws, E.A. 1993. Aguatic Pollution — An Introductory Text. 2nd ed. New York, New York: John Wiley
and Sons.

Leatherwood, S., R.R. Reeves, W.F. Perrin, and W.E. Evans. 1988. Whales, Dolphins, and Porpoises of
the Eastern North Pacific and Adjacent Arctic Waters; A Guide to their Identification. New
York, New York: Dover Publications, Inc.

Leggett, W.C., and K.T. Frank. 1990. The spawning of capelin. Scientific American 262(5):102-107.

Lentz, S.J. 2017. Seasonal warming of the middle Atlantic Bight Cold Pool. Journal of Geophysical
Research: Oceans 122:941-954. doi:10.1002/2016JC012201.

Lesage, V., J.-F. Gosselin, M. Hammill, M.C.S. Kingsley, and J. Lawson. 2007. Ecologically and
Biologically Significant Areas (EBSAS) in the estuary and Gulf of St. Lawrence — A marine
mammal perspective. Fisheries and Oceans Canada. January.

Lohrasbipeydeh, H., T. Dakin, T.A. Gulliver, and A. Zielinski. 2012. Characterization of sperm whale
vocalization energy based on echolocation signals. Conference Proceedings: OCEANS 2013
MTS/IEEE - An Ocean in Common. San Diego, California.

Long, C. 2017. Analysis of the Possible Displacement of Bird and Marine Mammal Species Related to the
Installation and Operation of Marine Energy Conversion Systems. Scottish Natural Heritage
Commissioned Report No. 947. Available at: https://tethys.pnnl.gov/sites/default/files/
publications/Long-2017-SNH-947.pdf. Accessed December 29, 2020.

Lovell, J. M., M.M. Findlay, R.M. Moate, J.R. Nedwell, and M.A. Pegg. 2005. The inner ear morphology
and hearing abilities of the paddlefish (Polyodon spathula) and the lake sturgeon (Acipenser
fulvescens). Comparative Biochemistry and Physiology 142(3):286-296.

Madsen, P.T., M. Wahlberg, J. Tougaard, K. Lucke, and P.Tyack. 2006. Wind turbine underwater noise
and marine mammals: Implications of current knowledge and data needs. Marine Ecology
Progress Series 309:279-295.

Marmo, B., I. Roberts, M.P. Buckingham, S. King, and C. Booth. 2013. Modelling of Noise Effects of
Operational Offshore Wind Turbines Including Noise Transmission through Various Foundation
Types. Report No. MS-101-REP-F. Edinburgh: Scottish Government.

Martin, K.J., S.C. Alessi, J.C. Gaspard, A.D. Tucker, G.B. Bauer, and D.A. Mann. 2012. Underwater
hearing on the loggerhead turtle (Caretta caretta): A comparison of behavioral and auditory
evoked potential audiograms. Journal of Experimental Biology 215(17):3001-3009.

Massachusetts Audubon. 2012. Natural History: Sea Turtles on Cape Cod. Available at:
https://www.massaudubon.org/get-outdoors/wildlife-sanctuaries/wellfleet-bay/about/
our-conservation-work/sea-turtles. Accessed December 29, 2020.

McConnell, A., R. Routledge, and B.M. Connors. 2010. Effect of artificial light on marine invertebrate
and fish abundance in an area of salmon farming. Marine Ecology Progress Series 419:147-156.

McMahon, C.R., and G.C. Hayes. 2006. Thermal niche, large-scale movements and implications of
climate change for a critically endangered marine vertebrate. Global Change Biology 12:1330-
1338.

115



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Meyer, M., R.R. Fay, and A.N. Popper. 2010. Frequency tuning and intensity coding of sound in the
auditory periphery of the lake sturgeon, Acipenser fulvescens. Journal of Experimental Biology
213:1567-1578.

Meyer-Gutbrod, E.L., C.H. Greene, and K.T.A. Davies. 2018. Marine species range shifts necessitate
advanced policy planning: The case of the North Atlantic right whale. Oceanography 31(2):19—
23.

Meyer-Gutbrod, E.L., C.H. Greene, P.J. Sullivan, and A.J. Pershing. 2015. Climate-associated changes in
prey availability drive reproductive dynamics of the North Atlantic right whale population.
Marine Ecology Progress Series 535:243-258.

Michel, J., A.C. Bejarano, C.H. Peterson, and C. Voss 2013. Review of Biological and Biophysical
Impacts from Dredging and Handling of Offshore Sand. OCS Study BOEM 2013-0119.
Herndon, Virginia: U.S. Department of the Interior, Bureau of Ocean Energy Management.

Miller, M.H., and C. Klimovich. 2017. Endangered Species Act Status Review Report: Giant Manta Ray
(Manta birostris) and Reef Manta Ray (Manta alfredi). Prepared for National Marine Fisheries
Service, Office of Protected Resources, Silver Spring, Maryland. September.

Monsarrat, S. M.G. Pennino, T.D. Smith, R.R. Reeves, C.M. Meyndard, D.M. Kaplan, and A.S.L.
Rodrigues. 2016. A spatially explicit estimate of the prewhaling abundance of the endangered
North Atlantic right whale. Conservation Biology 30(4):783-791.

Morreale, S.J., A.B. Meylan, S.S. Sadove, and E.A. Standora. 1992. Annual occurrence and winter
mortality of marine turtles in New York waters. Journal of Herpetology 26(3):301-308.

Morreale, S.J., and E.A. Standora. 1998. Early Life Stage Ecology of Sea Turtles in Northeastern U.S.
Waters. NOAA Technical Memorandum NMFS-SEFSC-413. Miami, Florida: U.S. Department
of Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries
Service, Southeast Fisheries Science Center.

Miiller, C., R. Usbeck, and F. Miesner. 2016. Temperatures in shallow marine sediments: Influence of
thermal properties, seasonal forcing, and man-made heat sources. Applied Thermal Engineering
108:20-29.

National Marine Fisheries Service (NMFS). 2010a. Final Recovery Plan for the Fin Whale (Balaenoptera
physalus). Silver Spring, Maryland: U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, National Marine Fisheries Service.

. 2010b. Recovery Plan for the Sperm Whale (Physeter macrocephalus). Silver Spring, Maryland:
U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National
Marine Fisheries Service.

. 2011. Final Recovery Plan for the Sei Whale (Balaenoptera borealis). Silver Spring, Maryland:
U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National
Marine Fisheries Service, Office of Protected Resources.

. 2012. Leatherback Turtle (Dermochelys coriacea). Available at: http://www.nmfs.noaa.gov/
pr/species/turtles/leatherback.htm. Accessed December 29, 2020.

116



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

———. 2013. Endangered Species Act Section 7 Consultation Biological Opinion. Commercial Wind
Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf in
Massachusetts, Rhode Island, New York and New Jersey Wind Energy Areas. Available at:
https://static.squarespace.com/static/546d61b5e4b049f0b10b95¢5/54a86059e4b091ed4ddcO4aa/
54a8605ae4b091ed4ddc0cc9/1411742874537/boem_ocs_wind_energy_april_2013+NMFS+bi-
op.pdf. Accessed December 28, 2020.

———. 2018a. Revisions to: Technical Guidance for Assessing the Effects of Anthropogenic Sound on
Marine Mammal Hearing (Version 2.0): Underwater Thresholds for Onset of Permanent and
Temporary Threshold Shifts. NOAA Technical Memorandum NMFS-OPR-59. U.S. Department
of Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries
Service.

——.2018b. Fisheries Economics of the United States 2016. NOAA Technical Memorandum NMFS-
F/SPO-187a. U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service. December.

———. 2018c. Fisheries Bycatch Data for Areas 537, 538, 539, and 611. Data received August 7, 2018.

——— 2018d. Oceanic Whitetip Shark Recovery Outline. Available at: https://www.fisheries.noaa.gov/
resource/document/oceanic-whitetip-shark-recovery-outline. Accessed December 29, 2020.

——— 2020a. Endangered Species Act Biological Opinion for the Construction, Operation,
Maintenance and Decommissioning of the Vineyard Wind Offshore Energy Project (Lease OCS-
A 0501) GARFO-2019-00343. d0i:10.1155/2012/230653.

——— 2020b. Descriptions of Selected Fishery Landings and Estimates of Vessel Revenue from Areas:
A Planning-level Assessment. Available at: https://www.greateratlantic.fisheries.noaa.gov/ro/
fso/reports/WIND/WIND_AREA_REPORTS/South_Fork_Wind_1.html#fishery_ dependence.
Accessed December 29, 2020.

National Marine Fisheries Service and U.S. Fish and Wildlife Service (NMFS and USFWS). 1991.
Recovery Plan for U.S. Population of Atlantic Green Turtle (Chelonia mydas). Washington,
D.C.: National Marine Fisheries Service.

——— 1992, Recovery Plan for Leatherback Turtles (Dermochelys coriacea) in the U.S. Caribbean,
Atlantic, and Gulf of Mexico. Washington, D.C.: National Marine Fisheries Service. Available at:
https://repository.library.noaa.gov/view/noaa/15994. Accessed December 29, 2020.

———1993. Recovery Plan for the Hawksbill Turtle Eretmochelys imbricata in the U.S. Caribbean Sea,
Atlantic, and Gulf of Mexico. St. Petersburg, Florida: National Marine Fisheries Service.
Available at: https://repository.library.noaa.gov/view/noaa/15996. Accessed December 29, 2020.

——— 2007a. Green Sea Turtle (Chelonia mydas) 5-Year Review: Summary and Evaluation. Silver
Spring, Maryland: National Marine Fisheries Service; Jacksonville, Florida: U.S. Fish and
Wildlife Service, Southeast Region, Jacksonville Ecological Services Field Office. Available at:
https://repository.library.noaa.gov/view/noaa/17044. Accessed December 29, 2020.

——— 2007b. Kemp'’s Ridley Sea Turtle (Lepidochelys kempii) 5-Year Review: Summary and
Evaluation. Silver Spring, Maryland: National Marine Fisheries Service, Office of Protected
Resources; Albuguergque, New Mexico: U.S. Fish and Wildlife Service, Southwest Region.

117



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

. 2007c. Leatherback Sea Turtle (Dermochelys coriacea) 5-Year Review: Summary and
Evaluation. Silver Spring, Maryland: National Marine Fisheries Service, Office of Protected
Resources; Jacksonville, Florida: U.S. Fish and Wildlife Service, Southeast Region, Jacksonville
Ecological Services Field Office. Available at: https://www.nrc.gov/docs/ML1410/ML14107
A352.pdf. Accessed December 29, 2020.

——— 2008. Recovery Plan for the Northwest Atlantic Population of the Loggerhead Sea Turtle
(Caretta caretta), Second Revision. Silver Spring, Maryland: National Marine Fisheries Service.
Available at: https://repository.library.noaa.gov/view/noaa/3720. Accessed December 29, 2020.

———. 2013. Leatherback Sea Turtle (Dermochelys coriacea) 5-Year Review: Summary and Evaluation.
Silver Spring, Maryland: National Marine Fisheries Service, Office of Protected Resources;
Jacksonville, Florida: U.S. Fish and Wildlife Service, Southeast Region, Jacksonville Ecological
Services Office. November. Available at: https://repository.library.noaa.gov/view/noaa/17029.
Accessed December 29, 2020.

———. 2015. Kemp'’s Ridley Sea Turtle (Lepidochelys kempii) 5-Year Review: Summary and Evaluation.
Silver Spring, Maryland: National Marine Fisheries Service, Office of Protected Resources;
Albuquerque, New Mexico: U.S. Fish and Wildlife Service, Southwest Region. July. Available
at: https://repository.library.noaa.gov/view/noaa/17048. Accessed December 29, 2020.

——— 2019a. Recovery Plan for the Gulf of Maine Distinct Population Segment of Atlantic Salmon
(Salmo salar). Final Plan for the 2009 ESA Listing. Available at: https://www.fisheries.
noaa.gov/resource/document/recovery-plan-2019-gulf-maine-distinct-population-segment-
atlantic-salmon-salmo. Accessed December 30, 2020.

———. 2019b. Recovery Plan for the Northwest Atlantic Population of the Loggerhead Sea Turtle
(Caretta caretta). Second Revision (2008): Assessment of Progress toward Recovery. December.
Available at: https://www.fws.gov/northflorida/seaturtles/Docs/FINAL_NW_Atl_CC_
Loggerhead_Recovery_Team_Progress_Report_12-19-19.pdf. Accessed December 30, 2020.

National Marine Fisheries Service, U.S. Fish and Wildlife Service, and SEMARNAT. 2011. Bi-National
Recovery Plan for the Kemp'’s Ridley Sea Turtle (Lepidochelys kempii), Second Revision.
Available at: https://www.fws.gov/kempsridley/Finals/kempsridley_revision2.pdf. Accessed
December 30, 2020.

National Oceanographic and Atmospheric Administration (NOAA). 2011. Submarine Cables. Submarine
cable locations as defined by NOAA Electronic Navigation Charts. Available at: http://northeast
oceandata.org. Accessed December 4, 2018.

——— 2016. Cetacean & Sound Mapping. NOAA Ocean Noise Strategy Roadmap. Available at:
https://cetsound.noaa.gov/road-map. Accessed December 30, 2020.

——— 2018a. Atlantic Sturgeon Life Stage Behavior Descriptions. Available at: https://www.greater
atlantic.fisheries.noaa.gov/protected/section7/listing/index.html. Accessed August 14, 2019.

——— 2018b. Magnetic Field Calculator. Calculated magnetic field strength at latitude 41.02856
degrees, longitude -71.41400 degrees, elevation: -128 feet MLLW from October 2014 through
December 2019; World Magnetic Model 2015 Version 2. Available at: https://www.ngdc.
noaa.gov/geomag/magfield.shtml. Accessed November 30, 2018.

118


https://www.nrc.gov/docs/ML1410/ML14107
https://www.fisheries.noaa.gov/resource/document/recovery-plan-2019-gulf-maine-distinct-population-segment-atlantic-salmon-salmo
https://www.fisheries.noaa.gov/resource/document/recovery-plan-2019-gulf-maine-distinct-population-segment-atlantic-salmon-salmo
https://www.fisheries.noaa.gov/resource/document/recovery-plan-2019-gulf-maine-distinct-population-segment-atlantic-salmon-salmo
https://www.fws.gov/kempsridley/Finals/kempsridley_revision2.pdf

South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

National Oceanic and Atmospheric Administration Marine Debris Program (NOAA-MDP). 2014.
Ingestion: Occurrence and Health Effects of Anthropogenic Debris Ingested by Marine
Organisms. Silver Spring, Maryland: National Oceanic and Atmospheric Administration,
National Ocean Service. April.

Nedwell, J., and D. Howell. 2004. A Review of Offshore Windfarm Related Underwater Noise Sources.
Report No. 544 R 0308. Commissioned by COWRIE. October.

New York State Department of State (NYSDS). 2014. Lake Montauk Watershed Management Plan.
Prepared by Nelson, Pope and VVoorhis, LLC. Available at: https://ehamptonny.gov/227/Lake-
Montauk-Watershed-Management-Plan. Accessed July 9, 2019.

Nieukirk, S.L., K.M. Stafford, D.K. Mellinger, R.P. Dziak, and C.G. Fox. 2004. Low-frequency whale
and seismic airgun sounds recorded in the mid-Atlantic Ocean. Journal of the Acoustical Society
of America 115:1832-1843.

Nightingale, B., T. Longcore, and C.A. Simenstad. 2006. Artificial night lighting and fishes. In
Ecological Consequences of Night Lighting, edited by C. Rich and T. Longcore, pp. 257-276.
Washington, D.C.: Island Press.

Nilsson, H.C., and R. Rosenberg. 2003. Effects on marine sedimentary habitats of experimental trawling
analysed by sediment profile imagery. Journal of Experimental Marine Biology and Ecology
285-286:453-463.

Normandeau Associates, Inc. (Normandeau). 2011. Effects of EMFs From Undersea Power Cables on
Elasmobranchs and Other Marine Species. OCS Study Report No. BOEMRE 2011-09. Final
report prepared for the U.S. Department of the Interior, Bureau of Ocean Energy Management,
Pacific OCS Region.

North Atlantic Right Whale Consortium, 2018. North Atlantic Right Whale Consortium Sightings
Database. Boston, Massachusetts: Anderson Cabot Center for Ocean Life at the New England
Aquarium. August 16.

Northeast Fisheries Science Center and Southeast Fisheries Science Center (NEFSC and SEFSC). 2011.
Preliminary Summer 2010 Regional Abundance Estimate of Loggerhead Turtles (Caretta caretta)
in Northwestern Atlantic Ocean Continental Shelf Waters. Northeast Fisheries Science Center
Reference Document 11-03. Woods Hole, Massachusetts: U.S. Department of Commerce,
National Oceanic and Atmospheric Administration, National Marine Fisheries Service, Northeast
Fisheries Science Center. April.

——— 2018. Atlantic Marine Assessment Program for Protected Species: 2010-2014. Appendix | in
2017 Annual Report of a Comprehensive Assessment of Marine Mammal, Marine Turtle, and
Seabird Abundance and Spatial Distribution in US Waters of the Western North Atlantic Ocean
— AMAPPS 1. Supplement to Final Report BOEM 2017-071. Washington, D.C.: U.S.
Department of the Interior, Bureau of Ocean Energy Management, Atlantic OCS Region.

Olsen, E., W.P. Budgell, E. Head, L. Kleivane, L. Nottestad, R. Prieto, M.A. Silva, H. Skov, G.A.
Vikingsson, G. Waring, and N. Oien. 2009. First satellite-tracked long-distance movement of a
sei whale (Balaenoptera borealis) in the North Atlantic. Aquatic Mammals 35(3):313-318.

Orr, T., S. Herz, and D. Oakley. 2013. Evaluation of Lighting Schemes for Offshore Wind Facilities and
Impacts to Local Environments. OCS Study BOEM 2013-0116. Herndon, Virginia: U.S.
Department of the Interior, Bureau of Ocean Energy Management, Office of Renewable Energy
Programs.

119



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

OSPAR. 2010. North Sea Manual on Maritime Qil Pollution Offences. Prepared by OSPAR Commission
for the North Sea Network under the Bonn Agreement. Publication Number: 405/2009. ISBN
978-1-906840-45-7.

Pace, R.M. Ill, P.J. Corkeron, and S.D. Kraus. 2017. State—space mark—recapture estimates reveal a
recent decline in abundance of North Atlantic right whales. Ecology and Evolution 7:8730-8741.

Pauly, D., A.W. Trites, E. Capuli, and V. Christensen. 1998. Diet composition and trophic levels of
marine mammals. ICES Journal of Marine Science 55: 467—481.

Payne, M.P., D.N. Wiley, S.B. Young, S. Pittman, P.J. Clapham, and J.W. Jossi. 1990. Recent
fluctuations in the abundance of baleen whales in the southern Gulf of Maine in relation to
changes in selected prey. Fisheries Bulletin 88(4):687—696.

Pelletier, D., D. Roos, and S. Ciccione. 2003. Oceanic survival and movements of wild and captive-reared
immature green sea turtles (Chelonia mydas) in the Indian Ocean. Aquatic Living Resources
16:35-41.

Pine, M.K., A.G. Jeffs, and C.A. Radford. 2012. Turbine sound may influence the metamorphosis
behaviour of estuarine crab Megalopae. PLoS One 7(12):e51790.

Piniak, W.E.D., D.A. Mann, C.A. Harms, T.T. Jones, and S.A. Eckert. 2016. Hearing in the juvenile
green sea turtle (Chelonia mydas): A comparison of underwater and aerial hearing using auditory
evoked potentials. PLoS One 11(10):e0159711.

Plotkin, P.T., M.K. Wicksten, and A.F. Amos. 1993. Feeding ecology of the loggerhead sea turtle,
Caretta caretta, in the northwestern Gulf of Mexico. Marine Biology 115(1):1-15.

Popper, A.N. 2005. A Review of Hearing by Sturgeon and Lamprey. Prepared by Environmental
BioAcoustics, LLC for U.S. Army Corps of Engineers, Portland District.

Popper, A.N., A.D. Hawkins, R.R. Fay, D.A. Mann, S. Bartol, T.J. Carlson, S. Coombs, W.T. Ellison, R.
L. Gentry, M.B. Halvorsen, S. Lokkeborg, P. H. Rogers, B.L. Southall, D.G. Zeddies, and W.N.
Tavolga. 2014. Sound Exposure Guidelines for Fishes and Sea Turtles: A Technical Report
Prepared by ANSI-Accredited Standards Committee S3/S1 and Registered with ANSI. New York,
New York: ASA Press and Springer Press.

Prieto, R., M.A. Silva, G.T. Waring, and J.M.A. Gon¢alves. 2014. Sei whale movements and behaviour in
the North Atlantic inferred from satellite telemetry. Endangered Species Research 26:103-113.

Purser J., and A.N. Radford. 2011. Acoustic noise induces attention shifts and reduces foraging
performance in three-spined sticklebacks (Gasterosteus aculeatus). PLoS One 6(2):e17478.

Quintana, E., S. Kraus, and M. Baumgartner. 2018. Megafauna Aerial Surveys in the Wind Energy Areas
of Massachusetts and Rhode Island with Emphasis on Large Whales. Summary Report —
Campaign 4, 2017-2018. BOEM Cooperative Agreement #M17AC00002 with the
Massachusetts Clean Energy Center.

Reeves, R.R., T. Smith, and E. Josephson 2007. Near-annihilation of a species: Right whaling in the
North Atlantic. In The Urban Whale: North Atlantic Right Whales at the Crossroads, edited by
S.D. Kraus and R.M. Rolland, pp. 39-74. Cambridge, Massachusetts: Harvard University Press.

Ridgway, S.H., and D. Carder. 2001. Assessing hearing and sound production in cetacean species not
available for behavioral audiograms: Experience with Physeter, Kogia, and Eschrichtius. Aquatic
Mammals 27:267-276.

120



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Roberts, J.J. 2018. Revised habitat-based marine mammal density models for the U.S. Atlantic and Gulf
of Mexico. Unpublished data files received by CSA Ocean Sciences Inc. with permission to use.
September.

. 2020. Revised habitat-based marine mammal density models for the U.S. Atlantic and Gulf of
Mexico. Unpublished data files received by CSA Ocean Sciences Inc. with permission to use
August.

Roberts, J.J., B.D. Best, L. Mannocci, E. Fujioka, P.N. Halpin, D.L. Palka, L.P. Garrison, K.D. Mullin,
T.V.N. Cole, et al. 2016. Habitat-based cetacean density models for the U.S. Atlantic and Gulf of
Mexico. Scientific Reports 6. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC47
76172/. Accessed December 30, 2020.

Roberts, J.J., L. Mannocci, and P.N. Halpin. 2017. Final Project Report: Marine Species Density Data
Gap Assessments and Update for the AFTT Study Area, 2016-2017 (Opt. Year 1). Document
version 1.4. Report prepared for Naval Facilities Engineering Command, Atlantic by Duke
University Marine Geospatial Ecology Lab, Durham, North Carolina.

Roberts, J.J., L. Mannocci, R.S. Schick, and P.N. Halpin. 2018. Final Project Report: Marine Species
Density Data Gap Assessments and Update for the AFTT Study Area, 2017-2018 (Opt. Year 2).
Document version 1.2. Report prepared for Naval Facilities Engineering Command, Atlantic by
Duke University Marine Geospatial Ecology Lab, Durham, North Carolina.

Rochard, E., M. Lepage, and L. Meauze. 1997. Identification and characterization of the marine
distribution of the European sturgeon Acipenser sturio. Aquatic Living Resources/Ressources
Vivantes Aquatiques 10:101-1009.

Rogers, L.A., R. Griffin, T. Young, E. Fuller, K. St. Martin, and M.L. Pinsky. 2019. Shifting habitats
expose fishing communities to risk under climate change. Nature Climate Change 9:512-516.

Rolland, R.M., S.E. Parks, K.E. Hunt, M. Castellote, P.J. Corkeron, D.P. Nowacek, S.K. Wasser, and
S.D. Kraus. 2012. Evidence that ship noise increases stress in right whales. Proceedings of the
Royal Society B: Biological Sciences 279(1737):2363-2368. d0i:10.1098/rspb.2011.2429.

Rosenberg, R., H.C. Nilsson, A. Gremare, and J.M. Amoroux. 2003. Effects of demersal trawling on
marine sedimentary habitats analysed by sediment profile imagery. Journal of Experimental
Marine Biology and Ecology 285-286:465-477.

Ruckdeschel, C.A., and C.R. Shoop. 1988. Gut Contents of Loggerheads: Findings, Problems and New
Questions. In Proceedings of the Eighth Annual Workshop on Sea Turtle Biology and
Conservation, 97-98, 146 pp edited by B.A. Schroeder. NOAA Technical Memorandum NMFS-
SEFC-214.

Russel, D.J.F., S. Brasseur, D. Thompson, G.D. Hastie, V.M. Janik, G. Aarts, B.T. McClintock, J.
Matthiopolous, S.E.W. Moss, and B. McConnell. 2014. Marine mammals trace anthropogenic
structures at sea. Current Biology 24(14):638-639.

Saba, G., and D. Munroe. 2019. Offshore wind and the Mid-Atlantic Cold Pool: Biology and ecology of
the Cold Pool. Presentation to the Mid-Atlantic Regional Association Coastal Ocean Observing
System by the Rutgers University Department of Marine and Coastal Sciences. September 5.
Available at: https://maracoos.org/Partners-in-Science.shtml. Accessed September 17, 2020.

Savoy, T., L. Maceda, N.K. Roy, D. Peterson, and I. Wirgin. 2017. Evidence of natural reproduction of
Atlantic sturgeon in the Connecticut River from unlikely sources. PLoS One 12(4):e0175085.
doi:10.1371/journal.pone.0175085.

121



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Savoy, T., and D. Pacileo. 2003. Movements and important habitats of subadult Atlantic sturgeon in
Connecticut waters. Transactions of the American Fisheries Society 132:1-8.

Seminoff, J.A., C.D. Allen, G.H. Balazs, P.H. Dutton, T. Eguchi, H.L. Haas, S.A. Hargrove, M.P. Jensen,
D.L. Klemm, A.M. Lauritsen, S.L. MacPherson, P. Opay, E.E. Possardt, S.L. Pultz, E.E. Seney,
K.S. Van Houtan, R.S. Waples. 2015. Status Review of the Green Turtle (Chelonia mydas)
Under the U.S. Endangered Species Act. NOAA Technical Memorandum, NOAANMFS-
SWFSC-539.

Schmid, J.R., A.B. Bolten, K.A. Bjorndal, W.J. Lindberg, H.F. Percival, and P.D. Zwick. 2003. Home
range and habitat use by Kemp’s ridley turtles in west-central Florida. Journal of Wildlife
Management 67:197-207.

Scott, T.M., and S.S. Sadove. 1997. Sperm whale, Physeter macrocephalus, sightings in the shallow shelf
waters off Long Island, New York. Marine Mammal Science 13:317-321.

Sears, R., and J. Calambokidis. 2002. COSEWIC Assessment and Update Status Report on the Blue
Whale Balaenoptera musculus (Atlantic population, Pacific population) in Canada. Ottawa:
Committee on the Status of Endangered Wildlife in Canada.

Sears, R., and F. Larsen. 2002. Long range movements of a blue whale (Balaenoptera musculus) between
the Gulf of St. Lawrence and West Greenland. Marine Mammal Science 18:281-285.

Seney, E.E., and J.A. Musick. 2007. Historical diet analysis of loggerhead sea turtles (Caretta caretta) in
Virginia. Copeia 2007(2):478-489.

Shaver, D.J., and C. Rubio. 2008. Post-nesting movement of wild and headstarted Kemp’s ridley sea
turtles Lepidochelys kempii in the Gulf of Mexico. Endangered Species Research 4:43-55.

Shaver, D.J., B.A. Schroeder, R.A. Byles, P.M. Burchfield, J. Pefia, R. Marquez, and H.J. Martinez. 2005.
Movements and home ranges of adult male Kemp’s ridley sea turtles (Lepidochelys kempii) in
the Gulf of Mexico investigated by satellite telemetry. Chelonian Conservation and Biology
4(4):817-827.

Sherrill-Mix, S.A., M.C. James, and R.A. Myers. 2008. Migration cues and timing in leatherback sea
turtles. Behavioral Ecology 19(2):231-236. doi:10.1093/beheco/arm104.

Shikon, V., P. Pepin, D.C. Schneider, M. Castonguay, and D. Robert. 2019. Spatiotemporal variability in
Newfoundland capelin (Mallotus villosus) larval abundance and growth: Implications for
recruitment. Fisheries Research 218:237-245.

Shimada, T., C. Limpus, R. Jones, and M. Hamann. 2017. Aligning habitat use with management zoning
to reduce vessel strike of sea turtles. Ocean and Coastal Management 142:163-172.

Shoop, C.R., and R.D. Kenney. 1992. Seasonal distribution and abundances of loggerhead and
leatherback sea turtles in waters of the northeastern United States. Herpetological Monograph
6:43-67.

Sinclair, M. 1988. Marine Populations: An Essay on Population Regulation and Speciation. Seattle:
University of Washington Press.

Slater, M., A. Shultz, and R. Jones. 2010. Estimated ambient electromagnetic field strength in Oregon’s
coastal environment. Prepared by Science Applications International Corp. for Oregon Wave
Energy Trust.

122



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Southall, B.L., A.E. Bowles, W.T. Ellison, J.J. Finneran, R.L. Gentry, C.R. Green Jr., D. Kastak, D.R.
Ketten, J.H. Miller, P.E. Nachtigall, W.J. Richardson, J.A. Thomas, and P.L. Tyack. 2007.
Marine mammal noise exposure criteria: Initial scientific recommendations. Aquatic Mammals
33:415-521.

Stein, A.B., K.D. Friedland, and M. Sutherland. 2004a. Atlantic sturgeon marine bycatch and mortality on
the continental shelf of the northeast United States. North American Journal of Fisheries
Management 24(1):171-183.

———. 2004b. Atlantic sturgeon marine distribution and habitat use along the northeastern coast of the
United States. Transactions of the American Fisheries Society 133:527-537.

Taormina, B., J. Bald, A. Want, G. Thouzeau, M. Lejart, N. Desroy, and A. Carlier. 2018. A review of
potential impacts of submarine power cables on the marine environment: Knowledge gaps,
recommendations and future directions. Renewable and Sustainable Energy Reviews 96:380-391.

Teilmann, J., and J. Carstensen. 2012. Negative long term effects on harbour porpoises from a large scale
offshore wind farm in the Baltic—evidence of slow recovery. Environmental Research Letters
7(4). doi:10.1088/1748-9326/7/4/045101.

Thompson, D., AJ. Hall, B.J. McConnell, S.P. Northridge, and C. Sparling. 2015. Current State of
Knowledge of the Effects of Offshore Renewable Energy Generation Devices on Marine
Mammals and Research Requirements. Marine Mammal Scientific Support Research Programme
MMSS/001/11. St. Andrews: Sea Mammal Research Unit, Scottish Oceans Institute, University
of St. Andrews.

Todd, V.G.L., I.B. Todd, J.C. Gardiner, E.C.N. Morin, N.A. MacPherson, and F. Thomsen. 2015. A
review of impacts of marine dredging activities on marine mammals. ICES Journal of Marine
Science 72(2):328-340.

Tougaard, J., O.D. Henriksen, and L.A. Miller. 2009. Underwater noise from three types of offshore wind
turbines: Estimation of impact zones for harbor porpoises and harbor seals. Journal of the
Acoustical Society of America 125(6):3766-3773.

Tougaard, J., L. Hermannsen, and P.T. Madsen. 2020. How loud is the underwater noise from operating
offshore wind turbines? Journal of the Acoustical Society of America 148(5). doi:10.1121/
10.0002453.

Turtle Expert Working Group (TEWA). 2007. An Assessment of the Leatherback Turtle Population in the
Atlantic Ocean. NOAA Technical Memorandum NMFS-SEFSC-555. Miami, Florida: U.S.
Department of Commerce, National Oceanic and Atmospheric Administration, National Marine
Fisheries Service, Southeast Fisheries Science Center. April.

U.S. Army Corps of Engineers (USACE). 2004. Site Management and Monitoring Plan for the Rhode
Island Sound Disposal Site. Appendix C in Rhode Island Region Long-Term Dredged Material
Disposal Site Evaluation Project Final Environmental Impact Statement. October.

. 2018. Lake Montauk Harbor Long Island, New York — After Dredge Survey. October 29, 2018.
Available at: https://www.nan.usace.army.mil/Missions/Navigation/Controlling-Depth-Reports/
Accessed June 24, 2019.

U.S. Department of Energy and U.S. Department of the Interior. 2016. National Offshore Wind Strategy —
Facilitating the Development of the Offshore Wind Industry in the United States. DOE/GO-
102016-4866.

123



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

U.S. Environmental Protection Agency (EPA). 2012. National Coastal Condition Report IV. EPA-842-R-
10-003. Washington, D.C.: U.S. Environmental Protection Agency, Office of Research and
Development/Office of Water. April.

. 2016. National Coastal Condition Assessment 2010. EPA-841-R-15-006. Washington, D.C.:
U.S. Environmental Protection Agency, Office of Water and Office of Research and
Development. December. Available at: https://www.epa.gov/national-aquatic-resource-
surveys/ncca. Accessed December 10, 2018.

U.S. Fish and Wildlife Service (USFWS). 2015. Leatherback Sea Turtle (Dermochelys coriacea) Fact
Sheet. Arlington, Virginia: Marine Turtle Conservation Fund, Division of International
Conservation, U.S. Fish and Wildlife Service.

Vanderlaan, A.S.M., and C.T. Taggart. 2007. Vessel collisions with whales: The probability of lethal
injury based on vessel speed. Marine Mammal Science 23(1):144-156.

Vanhellemont, Q, and K. Ruddick. 2014. Turbid wakes associated with offshore wind turbines observed
with Landsat 8. Remote Sensing of Environment 145:105-115.

Vinhateiro, N., D. Crowley, and D. Mendelsohn. 2018. Deepwater Wind South Fork Wind Farm:
Hydrodynamic and Sediment Transport Modeling Results. Appendix I in South Fork Wind Farm
and South Fork Export Cable Construction and Operations Plan. Prepared by RPS for Jacobs
and Deepwater Wind. May 23.

Visser, F., K.L. Hartman, G.J. Pierce, V.D. Valavanis, and J. Huisman. 2011. Timing of migratory baleen
whales at the Azores in relation to the North Atlantic spring bloom. Marine Ecology Progress
Series 440:267-279.

Waring, G.T., E. Josephson, K. Maze-Foley, and P.E. Rosel (eds.). 2011. US Atlantic and Gulf of Mexico
Marine Mammal Stock Assessments —2010. NOAA Technical Memorandum NMFS-NE-219.
Woods Hole, Massachusetts: U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service, Northeast Fisheries Science Center. June.

. 2015. US Atlantic and Gulf of Mexico Marine Mammal Stock Assessments — 2014. NOAA
Technical Memorandum NMFS NE 231.

Weilgart, L.S. 2007. The impacts of anthropogenic ocean noise on cetaceans and implications for
management. Canadian Journal of Zoology 85:1091-1116.

Weilgart, L. 2018. The Impact of Ocean Noise Pollution on Fish and Invertebrates. Switzerland:
Oceancare; Nova Scotia: Dalhousie University. Available at: https://www.oceancare.org/wp-
content/uploads/2017/10/OceanNoise_Fishlnvertebrates May2018.pdf. Accessed December 30,
2020.

Weise, F. 2002. Seabirds and Atlantic Canada’s Ship-Source Oil Pollution: Impacts, Trends, and
Solutions. Prepared for the World Wildlife Fund Canada.

Wenzel, F.W., D.K. Mattila, and P.J. Clapham. 1988. Balaenoptera musculus in the Gulf of Maine.
Marine Mammal Science 4:172-175.

West, A.O., and J.T. Scott. 2016. Black disk visibility, turbidity, and total suspended solids in rivers: A
comparative evaluation. Limnology and Oceanography: Methods 14:658-667.

124



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

Whitt, A.D., K. Dudzinski, and J.R. Laliberté. 2013. North Atlantic right whale distribution and seasonal
occurrence in nearshore waters off New Jersey, USA, and implications for management.
Endangered Species Research 20(1):50-609.

Wilber, D.H., and D.G. Clarke. 2001. Biological effects of suspended sediments: A review of suspended
sediment impacts on fish and shellfish with relation to dredging activities in estuaries. North
American Journal of Fisheries Management 21:855-875.

Williams, R., A.J. Wright, E. Ashe, L.K. Blight, R. Bruintjes, R. Canessa, C.W. Clark, S. Cullis-Suzuki,
D.T. Dakin, C. Erbe, P.S. Hammond, N.D. Merchant, P.D. O’Hara, J. Purser, A.N. Radford, S.D.
Simpson, L. Thomas, and M.A. Wale. 2015. Impacts of anthropogenic noise on marine life:
Publication patterns, new discoveries, and future directions in research and management. Ocean
and Coastal Management 115:17-24.

Wilson, J.C., and M. Elliot. 2009. The habitat-creation potential of offshore wind farms. Wind Energy
12:203-212.

Winton, M.V., G. Fay, H.L. Haas, M. Arendt, S. Barco, M.C. James, C. Sasso, and R. Smolowitz. 2018.
Estimating the distribution and relative density of satellite-tagged loggerhead sea turtles using
geostatistical mixed effects models. Marine Ecology Progress Series 586:217-232.

Wirgin, 1., M.W. Breece, D.A. Fox, L. Maceda, K.W. Wark, and T. King. 2015a. Origin of Atlantic
sturgeon collected off the Delaware coast during spring months. North American Journal of
Fisheries Management 35:20-30.

Wirgin, 1., L. Maceda, C. Grunwald, and T. King. 2015b. Population origin of Atlantic sturgeon bycaught
in U.S. Atlantic coast fisheries. Journal of Fish Biology 85:1251-1270.

Witzell, W.N., and J.R. Schmid. 2005. Diet of immature Kemp’s ridley turtles (Lepidochelys kempi) from
Gullivan Bay, Ten Thousand Islands, southwest Florida. Bulletin of Marine Science 77(2):191-
199.

Woodruff, D.L., V.I. Cullinan, A.E. Copping, and K.E. Marshall. 2013. Effects of Electromagnetic Fields
on Fish and Invertebrates. Task 2.1.3: Effects on Aquatic Organisms Fiscal Year 2012 Progress
Report. Environmental Effects of Marine and Hydrokinetic Energy. PNNL-22154. Richland,
Washington: U.S. Department of Energy. May.

Woodruff, D.L., I.R. Schultz, K.E. Marshall, J.A. Ward, and V.I. Cullinan. 2012. Effects of
Electromagnetic Fields on Fish and Invertebrates - Task 2.1.3: Effects on Aquatic Organisms
Fiscal Year 2011 Progress Report. Environmental Effects of Marine and Hydrokinetic Energy.
PNNL-20813. Richland, Washington: U.S. Department of Energy. May.

Wysocki, L.E., J.W. Davidson Ill, M.E. Smith, A.S. Frankel, W.T. Ellison, P.M. Mazik, A.N. Popper, and
J. Bebak. 2007. Effects of aquaculture production noise on hearing, growth, and disease
resistance of rainbow trout Oncorhynchus mykiss. Aquaculture 272:687-697.

Young, C.N., J. Carlson, M. Hutchinson, C. Hutt, D. Kobayashi, C.T. McCandless, and J. Wraith. 2017.
Status Review Report: Oceanic Whitetip Shark (Carcharhinus longimanus). Final report.
Prepared for National Marine Fisheries Service, Office of Protected Resources. December.

Zollet, E.A. 2009. Bycatch of protected species and other species of concern in US East Coast
commercial fisheries. Endangered Species Research 9:49-59.

125



South Fork Wind Farm and South Fork Export Cable Project Biological Assessment
for the National Marine Fisheries Service

LIST OF PREPARERS

Confluence Environmental Company
Eric Doyle
Kelly Muething
Grant Novak
Suzanne Vieira

126



PREPARED FOR

National Marine Fisheries Service
U.S. Department of the Interior

Bureau of Ocean Energy Management
Office of Renewable Energy Programs







South Fork Wind Farm and South Fork Export Cable Project
Biological Assessment Supplement

CONTENTS
] 8 oo (U Ty o] o S USSS PR 1
(000 o LU 1 L = LA o] I 1151 (] Y22 SR 1
K I o 0] o To 1Sl o AN od 1 o o SRS 1
3.1 Benthic MONITOMING PLAN ....c..oviiiiiiiicee e 2
3.2 PasSive ACOUSLIC MONITOTING .....cueiiiiaiiiiieeieee st see st sttt eseesteeseeseesreeneeseesneas 3
3.3 Demersal Fisheries Resources — Beam Trawl SUIVEYS .......c.cocooiiieieieeiene e see e 4
3.4 Demersal Fisheries Resources — Ventless Trap and POt SUIVEYS..........ccovveieieininiie e 4
3.4.1 Ventless Trap Survey — Lobster and Jonah Crab..........cccooveiiiiinii i 5
3.4.2  Ventless Pot Survey — Black Sea Bass, Scup, and Tautog ..........ccoovvveieveneeiieniese e 5
3.5 Demersal Fisheries ReSOUICeS — GIlINEt SUMVEY ........ccveieiiiicie i 6
4  Effects of the Proposed Action on Endangered Species Act—Listed SPecies.........ccoceverevreerenennne 7
4.1 Maring MamMMalS........coiiiiiiie ettt e be e st e e s re e s reesreesee s beenteenreereeareens 7
O O Y 13- I\ L] [ RSOSSN 7
O A £ - ] (]SSPSR 8
G T I =1V B TU Y TS 9
4.1.4  Ventless Trap ant POLSUIVEYS........cocveiieiicie e st te e ste e sre e s esnae e snee s 9
415 GIINEE SUIVEYS ..ottt s te et et e s be e e aesre e e e srennes 10
4.1.6  Passive ACOUSLIC MONITOMING .....cvoiviieieieeieie sttt seesreenes 10
4.2 SEA TUIIES ...ttt et e et e st e e s be e st e e e be e s ae e e ab e e be e be e be e beeabeeabeeareeereeenreanes 11
A Y 13- I N[0} £ SR 11
A Y 13 T- S ]SS 11
4.2.3  TIAWE SUIVEYS ..ottt ettt et sbe s be et esbe s ae e e e sbeaneeseenes 12
4.2.4  Ventless Trap and POt SUIVEYS .......ocvoiiiieiee ettt eeeenes 12
S T €11 11 10T /=) £ SRR 12
4.2.6  Passive ACOUSIC MONITOING .......coviriieiiieee st sreene 13
O I AN 1 - g o3 (0 o T=To SR STOSSN 13
4.3.1 Benthic Habitat DiStUrDaNCe ........ccooviiiiiccc e 13
O B Y 13- I o] £ 14
G TR Y 13- IS (]S 14
B34 TTAWI SUIVEYS ...ttt bttt bt bttt e 14
4.3.5 Ventless Trap and POL SUMNVEYS .....c..cviiiiiiiiieeieese e 15
G I I €11 1 TC] T /=) £ 15
4.3.7  Passive ACOUSLIC MONITOING ......ccvviiiieisie et st ens 15
L] o Tod 111 L] o LRSS 16
ADDENDUM. MiNOr ProjeCt UPAALES .........cccciiiiiiriiiieieieisiisie et 18
L= =N (L =N O ] r=To [PPSR 20
Tables

Table 1. Monitoring and Survey Measures That May Be Required by the Bureau of Ocean Energy
Management and Potential Impacts to Endangered Species Act-Listed Species..........ccccccevvernnnne 2
Table 2. Summary of Impact Determinations for Post—Record of Decision Monitoring Surveys ............. 17




South Fork Wind Farm and South Fork Export Cable Project
Biological Assessment Supplement

This page intentionally left blank.




South Fork Wind Farm and South Fork Export Cable Project
Biological Assessment Supplement

ABBREVIATIONS

ALWTRP Atlantic Large Whale Take Reduction Plan
ASM at-sea monitor

ASMFC Atlantic States Marine Fisheries Commission.
ASV autonomous surface vehicle

AUV autonomous underwater vehicle

BA biological assessment

BACI before-after-control-impact

BOEM Bureau of Ocean Energy Management
CFRF Commercial Fisheries Research Foundation
COP construction and operations plan

dB decibel

DPS distinct population segment

EFP exempted fishing permit

EIS environmental impact statement

ESA Endangered Species Act

FRMP fishery resource management plan

GARFO Greater Atlantic Regional Fisheries Office
HRG high-resolution geophysical

Hz hertz

IHA Incidental Harassment Authorization
NARW North Atlantic right whale

NE no effect

NEAMAP Northeast Area Monitoring and Assessment Program
NEFSC Northeast Fisheries Science Center

NLAA may affect, but not likely to adversely affect
NMFS National Marine Fisheries Service

NOAA National Oceanic and Atmospheric Administration
PAM passive acoustic monitoring

PTS permanent threshold shift

ROD record of decision

ROV remotely operated vehicle

SFEC South Fork Export Cable

SFW South Fork Wind, LLC

SFWF South Fork Wind Farm

SPI/PV sediment profile and plan view imaging




South Fork Wind Farm and South Fork Export Cable Project
Biological Assessment Supplement

TTS temporary threshold shift
USFWS U.S. Fish and Wildlife Service
WTG wind turbine generator




South Fork Wind Farm and South Fork Export Cable Project
Biological Assessment Supplement

1 INTRODUCTION

On July 8, 2021, the National Oceanic and Atmospheric Administration’s (NOAA’s) National Marine
Fisheries Service (NMFS) completed formal consultation under Section 7(a)(2) of the Endangered
Species Act (ESA) with the Bureau of Ocean Energy Management (BOEM) as the lead federal agency on
the effects of the construction, operations, maintenance, and eventual decommissioning of the South Fork
Wind Farm (SFWF) and South Fork Export Cable (SFEC) Project (the Project) (Lease OCS-A 0517) on
ESA-listed marine mammals, sea turtles, fish, and designated critical habitat that occur in the Proposed
Action’s action area. On September 28, 2020, South Fork Wind, LLC (SFW) submitted an application for
an Incidental Harassment Authorization (IHA) to take marine mammals incidental to the construction of
the Project. Neither SFW, BOEM, or NMFS expects serious injury or mortality to result from the
Proposed Action, and NMFS determined that an IHA is appropriate. A complete description of the action
area, species addressed, the Proposed Action, and effects determinations are provided in the BOEM
biological assessment (BA) (BOEM 2021a) and summarized below. This supplemental BA describes the
proposed pre-, during, and post-construction monitoring and surveys that may occur after BOEM’s
approval of the Project that were not fully addressed in the BA.

2 CONSULTATION HISTORY

Section 7(a)(2) of the ESA of 1973, as amended (16 United States Code 1531 et seq.), requires that each
federal agency ensure that any action authorized, funded, or carried out by the agency is not likely to
jeopardize the continued existence of any endangered or threatened species or result in the destruction or
adverse modification of critical habitat of those species. When the action of a federal agency could affect
a protected species or its critical habitat, that agency is required to consult with either NMFS or the U.S.
Fish and Wildlife Service (USFWS), depending upon the jurisdiction of the services. Pursuant to 50 Code
of Federal Regulations 402.07, BOEM has accepted designation as the lead federal agency for the
purposes of fulfilling interagency consultation under Section 7 of the ESA for listed species under the
jurisdiction of NMFS and USFWS. A BA, as amended, was submitted to NMFS for consultation on
January 8, 2021. NMFS requested additional information for consultation on February 1, and upon receipt
of that information, NMFS determined the consultation package was complete and initiated formal
consultation on February 5, 2021.

3 PROPOSED ACTION

As part of the Proposed Action discussed in the BA and considered by BOEM in the National
Environmental Policy Act assessment, there are several monitoring and survey measures that were
included to monitor, minimize, and mitigate adverse impacts on environmental resources. It was recently
brought to BOEM’s attention that in light of recent proposed rulemaking by NMFS for the Atlantic Large
Whale Take Reduction Plan (ALWTRP) (85 Federal Register 86878), the effects of these monitoring and
survey measures should be explicitly analyzed for impacts to ESA-listed species in the BA, particularly
fishery monitoring surveys. BOEM subsequently decided to review all monitoring requirements to ensure
that they are analyzed for potential impacts as part of the Proposed Action. As described in Appendix G
of the SFWF COP and DEIS (https://www.boem.gov/renewable-energy/state-activities/south-fork) and
outlined in Table 1, these monitoring/survey measures are expected to be required by BOEM as
conditions of construction and operations plan (COP) approval. All pre-construction fishery surveys are
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anticipated to occur up to 2 years following issuance of the record of decision (ROD). Other monitoring
activities described may occur periodically over the operational life of the Project.

Table 1. Monitoring and Survey Measures That May Be Required by the Bureau of Ocean Energy
Management and Potential Impacts to Endangered Species Act-Listed Species

Mitigation Measure Potential Impacts to ESA-listed Species

Benthic monitoring Underwater noise/vessel strike/direct and indirect effects on prey
organisms

Demersal fisheries resources — Beam trawl surveys Underwater noise/vessel strike/entanglement and/or incidental capture

Demersal fisheries resources — Ventless trap surveys Underwater noise/vessel strike/entanglement

Demersal fisheries resources — Ventless pot surveys Underwater noise/vessel strike/entanglement

Demersal fisheries resources — Gillnet surveys Underwater noise/vessel strike/entanglement and/or incidental capture

Passive acoustic monitoring Underwater noise/vessel strike/entanglement/collisions

3.1 Benthic Monitoring Plan

As discussed in Volume 111, Appendix D of the COP, SFW is proposing to conduct benthic monitoring to
document the disturbance and recovery of marine benthic habitat and communities resulting from the
construction and installation of Project components (Epsilon Associates, Inc. 2020), including wind
turbine generator (WTG) scour protection as well as the inter-array cabling and offshore export cable
corridor from the Wind Development Area to shore. The proposed plan will focus on seafloor habitat and
benthic communities and make comparisons to areas unaffected by construction of the Project. Proposed
survey equipment and methods include the use of a grab sampler, a multibeam depth sounder, and
underwater video. As described in the benthic monitoring plan, surveys will occur based upon the Project
construction schedule but will occur at roughly the same time of year in years 1 and 3 and, if necessary,
year 5 post-construction. In addition to general benthic sampling, an additional 10 monitoring sites will be
surveyed for sand lance using nighttime benthic grabs. All survey years may not be completed if the
benthic community appears to have recovered and all stakeholders agree that monitoring may cease.

SFW will monitor changes in benthic habitat conditions pre- and post-construction using before-after-
gradient and systematic random sampling study designs within a set of predefined survey transects in
representative hard bottom and soft bottom habitats. Benthic habitat monitoring methods are described in
detail in the fishery resource management plan (FRMP). The summary provided herein is intended to
characterize potential impact mechanisms that could affect ESA-listed species.

Monitoring of soft bottom habitats will focus on physical changes in sediment composition and indicators
of benthic function (e.g., bioturbation) to characterize potential changes in community composition.
Monitoring of hard bottom habitats will focus on measuring changes in the abundance and diversity of
attached macrofauna, percent cover, and physical characteristics as proxy indicators of changes in food
web complexity. The spatial survey design described in the FRMP is summarized as follows:

o SFWF monopile foundations: Eight survey transects will be established around selected monopile
locations. Each transect will extend approximately 900 meters (m) in each direction from the
respective foundation center point, or approximately half the distance to the neighboring
foundation. A total of 16 locations will be sampled along each transect during each event.
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e SFEC corridor: Six survey transects will be established in soft-bottom benthic habitat, evenly
divided between areas of high and low bottom-disturbing commercial fishing activity. Each 25-
m-wide transect will extend approximately 1,000 m perpendicular to either side of the cable
pathway. A total of 16 locations will be sampled along each transect during each event.

o Inter-array cable corridor (hard-bottom benthic habitat disturbance monitoring): Three sampling
frames will be established in hard-bottom benthic habitat within the SFWF, one in an undisturbed
reference location and two within the temporary construction—related disturbance footprint. These
sites will be monitored to characterize physical impacts to hard-bottom habitat, and damage to
and the rate of recovery of habitat-forming organisms. Twenty boulders will be randomly
sampled within each frame during each event.

Habitat monitoring will be conducted using a combination of high-resolution acoustic, video, and
photographic imaging methods tailored to each habitat type. All survey equipment will be deployed from
contracted scientific research vessels similar to those used to conduct ecological surveys used to support
development of the COP. Sediment profile and plan view imaging (SPI1/PV) will be used to characterize
existing conditions and changes in soft-bottom benthic habitat prior to and following construction SFWF
monopile and SFEC corridor transects. The SPI/PV equipment consists of a camera frame that is lowered
onto the seabed, penetrating the bed surface to collect a plan view image of subsurface substrate
composition. Following construction, high-resolution imaging collected by remotely operated vehicle
(ROV) will be used to monitor changes in benthic community composition on introduced hard surfaces
within each SFWF monopile transect. A multibeam echosounder, side-scan sonar, and ROV imaging will
be used to create detailed maps of hard-bottom benthic habitat structure and community composition in
the inter-array cable survey frames prior to and following construction. ROV imaging will be used to
monitor benthic community composition following construction.

Pre-construction monitoring will occur at least 6 to 12 months prior to initial disturbance. Post-
construction monitoring in soft-bottom benthic habitats is planned for years 0, 3, and 5, with additional
monitoring years to be determined as needed. Post-construction monitoring of introduced hard surfaces
around the monopiles is planned for years 0, 1, and 2. Post-construction monitoring of hard-bottom
benthic habitat will occur within 1 month following construction and would continue in years 0, 1, and 2.
All monitoring surveys will be conducted once in late summer at each location during the period of
maximum epifaunal growth.

The underwater noise effects generated by the proposed multibeam echosounder and side-scan sonar
methods used for habitat monitoring are similar to, but of lower magnitude than, the HRG survey
methods described in the project BA (BOEM 2021a). As stated in the BA, noise generated by this type of
equipment is unlikely to have any significant biological effect on any ESA-listed species. As these effects
have already been considered, they are not addressed further in this addendum.

3.2 Passive Acoustic Monitoring

Moored PAM systems or mobile PAM platforms such as towed PAM, autonomous surface vehicles
(ASVs), or autonomous underwater vehicles (AUVSs) will be used prior to, during, and following SFWF
construction. PAM data will be used to characterize the presence of protected species, specifically marine
mammals, through passive detection of vocalizations. record ambient noise and marine mammal
vocalizations in the lease area before, during, and after (up to three years of operations) to monitor project
impacts relating to vessel noise, pile driving noise, WTG operational noise, and to document whale
detections in the Wind Development Area. In addition to specific requirements for the before-after-
control-impact (BACI) monitoring surrounding the construction period, periodic PAM deployments may
occur periodically over the life of the Project for other scientific monitoring needs. The use of a moored
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PAM system was considered in the BA as a mitigation measure for avoiding and minimizing impacts on
ESA-listed species

3.3 Demersal Fisheries Resources — Beam Trawl Surveys

The FRMP for SFWF includes beam trawl surveys to monitor the composition and relative abundance of
demersal fish within the SFWF work area and reference areas. SFW will work collaboratively with the
Commercial Fisheries Research Foundation (CFRF) to conduct these surveys in accordance with federal
guidance. CFRF will conduct monthly 1-day survey trips beginning in October 2020 and extending
through October 2025. Survey trips through October 2022 are covered under exempted fishing permit
(EFP) 20064. During each survey trip, participating vessels will complete a total of nine tows, three inside
the SFWF work area and three each in two reference sampling areas. This will total nine tows completed
per month, and 216 tows completed under EFP 20064 through October 2022. Participating vessels will
use a 3-m beam trawl with a 4.75-inch mesh codend (or similar as equivalent to the Northeast Area
Monitoring and Assessment Program [NEAMAP] codend), a 1-inch knotless codend liner, and rock
chains. Surveys will not occur in any areas that are closed to fishing. Each tow will be conducted during
daylight hours and will last for 20 minutes at a target speed of 4 knots.

Should any interactions with ESA-listed species occur, the contracted scientists will follow the sampling
protocols described for at-sea monitors (ASMs in Fisheries Sampling Branch Observer On-Deck
Reference Guide 2016 (Northeast Fisheries Science Center [NEFSC] 2016). Protected species interactions
will be reported immediately to NOAA’s stranding hotline via telephone (866-755-NOAA) or via the
Whale Alert App, and a written report will be provided to the NMFS Greater Atlantic Regional Fisheries
Office (GARFO) (incidental.take@noaa.gov) within 24 hours, as detailed in the FRMP. The following
protocol will also be followed:

e Should lethal incidental take of a marine mammal occur, the entire animal will be retained if
practicable and provided to NOAA. If the animal cannot be retained, the contract scientists will
complete the minimum ASM sampling requirements.

e Should incidental take of Atlantic sturgeon occur, the contracted scientists will follow the
sampling protocols described for the Northeast Fisheries Observer Program in the reference guide
(NEFSC 2016), as follows:

o Live sturgeon will be released after scanning the animal for a passive integrated transponder
tag

o All data and any biological samples resulting from sturgeon encounters will be provided to
the NEFSC

3.4 Demersal Fisheries Resources — Ventless Trap and Pot
Surveys

SFW will use a combination of ventless trap and pot fishing methods to assess the condition of American
lobster (Homarus americanus), Jonah crab (Cancer borealis), black sea bass (Centropristis striata), scup
(Stenotomus chrysops), and tautog (Tautoga onitis) stocks in the action area and vicinity and evaluate
changes in abundance and distribution before and after construction. The specific equipment and
sampling methods used for shellfish and fish are described below. The following impact avoidance and
minimization measures will be employed for all ventless pot and trap fishing regardless of gear type:

o No surface floating buoy lines will be used
e All groundlines will be composed of sinking line
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o Buoy lines will use weak links (< 1,700-pound breaking strength) consistent with federal
guidance (NOAA 2018, 2020)

e Knot-free buoy lines will be used to the extent practicable

o All buoys will be labeled as research gear, and the scientific permit number will be written on the
buoy. All markings on the buoys and buoy lines will be compliant with the regulations. Gear
will be marked according to instructions received from the Greater Atlantic Regional Fisheries
Office.

e Missing line or trawls will be reported to the NOAA Protected Resources Division as quickly as
possible.

e Additional gear modifications as required at the discretion of GARFO

3.4.1 Ventless Trap Survey — Lobster and Jonah Crab

A BACI ventless trap survey will be conducted to collect pre- and post-construction data on lobster and
crab resources in the action area. The objective of the pre-construction monitoring is to evaluate the
spatial and seasonal patterns of relative abundance of lobster, Jonah crab, and rock crab within the Project
footprint and in unimpacted reference areas to determine the effects of Project construction and operation
on these species.

The surveys will be conducted by contracted commercial fishing vessels using the same equipment and
methods used by the Atlantic States Marine Fisheries Commission (ASMFC). The lobster traps are single
parlor design, 16 inches high, 40 inches long, and 21 inches wide with 5-inch entrance hoops and are
constructed of 1-inch-square rubber-coated 12-gauge wire. The trap is constructed with a disabling door
that can close off the entrance during periods between samples when the trap is on the bottom but not
sampling. Trawls will be configured with 10 traps on each trawl line. One trawl will be set in each of 10
designated sampling grid cells within the Lease Area and two undisturbed reference areas, for a total
sampling intensity of 30 trawls (300 traps) per bimonthly sampling event.

Pre-construction sampling will occur twice per month from May through November. The targeted
standard soak time for each trap is 5 nights, which will remain consistent throughout the duration of the
survey to the extent practicable. Traps will be baited with locally available bait. At the start of each
monthly sampling event, the lobsterman will retrieve and bait the traps. After the 5-day soak period, the
traps will be hauled in and the catch will be processed for sampling; then the traps will be rebaited for
another 5-night soak. Each survey event will be managed by a team of qualified scientists, including a
lead scientist with experience performing lobster research. No catch will be retained, and all sampled
animals will be returned to the water as quickly as possible once the sampling is completed.

At least 2 years of sampling (i.e., 14 semimonthly sampling events) will be conducted prior to the
commencement of offshore construction. The pre-construction monitoring began in May 2021.
Monitoring will continue for a minimum of 2 years post-construction, with the ultimate duration of
monitoring activities informed by guidance for offshore wind monitoring that is currently being
developed by the Responsible Offshore Science Alliance.

3.4.2 Ventless Pot Survey — Black Sea Bass, Scup, and Tautog

A before-after-gradient survey will be conducted at SFWF using fish pots to assess the spatial scale and
extent of wind farm effects on habitat preferred by structure-associated species like black sea bass, scup,
and tautog. The survey will be conducted by contracted scientists on commercial fishing vessels
experienced with the deployment of this type of fishing gear. This survey will be conducted in accordance
with EFP 20065, which provides coverage for planned monitoring activities from June 2021 through
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December 31, 2022. Planned survey activities would continue through December 2025 under a new or
extended EFP. As described in the FRMP, the study design will use pot fishing to sample for species
presence and relative abundance at increasing distances from selected turbine locations. The resulting data
will be used to characterize the spatial extent of construction and operational effects of the SFWF on the
surrounding habitat and associated fish species. Eight turbine locations will be randomly selected for
sampling prior to the first year of the survey. The selected turbines and survey trawls will remain fixed for
the duration of the pre-construction and post-construction survey effort. Each trawl will be 900 m in
length, covering approximately half of the distance between adjacent turbines. Each trawl will comprise a
total of 18 pots, the first five of which spaced at 10-m intervals from its respective foundation, and the
remaining 13 pots will be spaced at 65-m intervals, extending from 115 to 900 m from the foundation.

The ventless fish pots are of the same design as those commonly used in commercial fisheries and other
regional surveys. Each pot measures 43.5 inches long, 23 inches wide, and 16 inches high and is made
from 1.5-inch coated wire mesh. The pots will be baited with whole clam bellies, and the entire trawl
allowed to soak for 24 hours. Sampling will take place once per month from June through December (to
avoid peak NARW spring migration) and will continue every year post-construction through 2025.

3.5 Demersal Fisheries Resources — Gillnet Survey

The FRMP for SFWF includes gillnet surveys to monitor the effects of the Proposed Action on the
demersal fish community. SFW will work with the CFRF to conduct gillnet surveys in accordance with
the existing (EFP 20054) and anticipated future EFPs for the Project. Surveys will be conducted prior to
and for at least 2 years following construction. An asymmetrical BACI design is proposed with three
sampling areas: a project area within the SFWF work area and two reference areas. This includes the
maximum spatial extent where vessels or lift barges may anchor during construction around the wind
turbines and foundations. Data will be collected in the project area and two reference areas with similar
habitat characteristics as the project area. The reference areas will serve as an index of demersal fish
abundance in Rhode Island Sound in an area outside of the direct influence of SFWF and other planned
offshore wind farm development sites in the region.

Within each area, fishable gillnet lines will be determined through consultation with the participating
fishermen and an examination of geophysical survey data. Five gillnet lines per area will be randomly
selected for each sampling event, resulting in 15 gillnet strings conducted per sampling event. The five
gillnet strings per area are subsamples, and catches will be averaged to estimate the catch per unit effort
per area per sampling event, which will be used in the analyses.

Gillnet sampling will occur each spring and fall, as the gillnets will be sampled twice per month from
April to June and again from October to December, which coincides with the majority of commercial
gillnet activity, as monkfish and skates migrate through the area in spring and fall. The pre-construction
monitoring is expected to begin in May 2021 and will continue through December 2022. Sampling in July
to September will not occur in order to minimize interactions with protected species (e.g., large whales,
sea turtles) and to reduce the likelihood of gear damage that can occur during the seasonal migration of
spiny dogfish and larger shark species through the area.

The gillnet survey may be conducted using gillnets that are typical of the commercial fishery in Rhode
Island and Massachusetts. Each gillnet string will consist of six 300-foot net panels of 12-inch mesh with
a hanging ratio of 1/2 (50%) and using net tie-downs. The survey is being conducted using gillnet tags
that are already permitted to the participating fishing vessels, and therefore, the survey is not adding
gillnet gear to the water beyond what has already been permitted to the fishery. The standard soak time of
approximately 48 hours is proposed after input from industry, to maximize catch and standardize catch
rates while also ensuring the gear fishes properly during the soak (i.e., not collapsed from saturation) in
order to minimize depredation of the catch and to improve the logistics of the survey. Soak time will




South Fork Wind Farm and South Fork Export Cable Project
Biological Assessment Supplement

remain consistent throughout the duration of the survey, to the extent practicable. Each sampling event
will be managed by a team of qualified scientists, including a lead scientist with experience performing
fisheries research.

The following requirements described in the Atlantic Large Whale Take Reduction Plan: Northeast
Trap/Pot Fisheries Requirements and Management Areas (NOAA 2018) for the Northeast gillnet fishery
will be followed to avoid and minimize adverse effects on ESA-listed species:

e No buoy line will be floating at the surface.

o There will not be wet storage of the gear. All sampling gear will be hauled at least once every 30
days, and all gear will be removed from the water at the end of each sampling season.

e All groundlines will be constructed of sinking line.
o Fishermen contracted to perform the fieldwork will be encouraged to use knot-free buoy lines.
o All buoy lines will use weak links that are chosen from the list of NMFS-approved gear.

o All gillnet strings will be anchored with a Danforth-style anchor with a minimum holding
strength of 22 pounds.

e All buoys will be labeled as research gear, and the scientific permit number will be written on the
buoy. All markings on the buoys and buoy lines will be compliant with the regulations and
instructions received from staff at the Office of Protected Resources. Further modifications to the
sampling gear can be made at the discretion of GARFO.

4 EFFECTS OF THE PROPOSED ACTION ON
ENDANGERED SPECIES ACT-LISTED SPECIES

4.1 Marine Mammals

Much of the potential impacts to ESA-listed marine mammal species arising from the post-ROD surveys
are related to increased vessel traffic and the associated underwater vessel noise and potential for vessel
strikes required to conduct the monitoring. Gillnet and ventless trap and pot gear and the anchoring lines
and buoys used to secure PAM equipment may pose an entanglement risk to marine mammals, although
these risks are mitigated by proposed impact avoidance and minimization measures. No impacts on ESA-
listed marine mammals are expected to result from the use of bottom trawl equipment. Impact
mechanisms associated with proposed survey activities and their potential effects on ESA-listed marine
mammals are described in the following sections.

41.1 Vessel Noise

As discussed in the original BA (BOEM 2021a), BOEM anticipates that underwater noise generated by
the commercial fishing and scientific vessels used for project monitoring will overlap the hearing range of
fin, North Atlantic right whale (NARW), sei, and sperm whales and would be audible to these species.
However, the noise levels generated by these smaller project vessels are below hearing injury in marine
mammals, therefore vessel noise from project monitoring activities is not expected to result in injury-level
effects. If survey vessel noise has some effect on marine mammal behavior, it would be expected to be
limited to temporary startle responses, masking of biologically relevant sounds, physiological stress, and
behavioral changes (Erbe et al. 2018; Erbe et al. 2019; Nowacek et al. 2007). Studies indicate noise from
shipping increases stress hormone levels in NARWS (Rolland et al. 2012), and modeling suggests that
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their communication space has been reduced substantially by anthropogenic noise (Hatch et al. 2012).
The authors also suggest that physiological stress may contribute to suppressed immunity and reduced
reproductive rates and fecundity in NARWSs (Hatch et al. 2012; Rolland et al. 2012). Similar impacts
could occur for other marine mammal species. Other behavioral responses to vessel noise could include
animals avoiding the ensonified area, which may have been used as a forage, migratory, or socializing
area. Results from studies on acoustic impacts from vessel noise on odontocetes indicate that small
vessels at a speed of 5 knots in shallow coastal water can reduce the communication range for common
bottlenose dolphins within 164 feet (50 m) of the vessel by 26% (Jensen et al. 2009). Pilot whales in a
quieter, deep-water habitat could experience a 50% reduction in communication range from a similar size
boat and speed (Jensen et al. 2009). Since lower frequencies propagate farther away from the sound
source compared to higher frequencies, low-frequency cetaceans are at a greater risk of exposure to noise
from vessel traffic due to the frequencies associated with vessel traffic. Vessel traffic during post-ROD
monitoring, and associated noise impacts, could result in repeated localized, intermittent, short-term
impacts on marine mammals and result in brief behavioral responses that would be expected to dissipate
once the vessel or the individual has left the area. These short-term and temporary responses are unlikely
to be significant (U.S. Department of the Navy 2018). The surveys are not expected to measurably
increase overall vessel activity in the action area, as they will employ commercial fishing vessels that
would otherwise be engaged in fishing activity.

BOEM expects that these brief responses of individuals to passing vessels would be infrequent given the
patchy distribution of marine mammals, the limited number of planned vessel trips, and the negligible
effect of survey activities on baseline levels of vessel traffic in the action area. BOEM anticipates that
survey vessel noise is not likely to have any measurable effect on the normal breeding, feeding, or
sheltering behaviors of any ESA-listed marine mammal species. Thus, effects from vessel noise, if any,
would be insignificant.

41.2 Vessel Strike

Vessel strike is relatively common with cetaceans (Kraus et al. 2005) and one of the primary causes of
death to NARWS with as many as 75 percent of known anthropogenic mortalities of NARWS likely
resulting from collisions with large ships along the U.S. and Canadian eastern seaboard (Kite-Powell
et al. 2007). Further, recent evidence suggests that the proportion of NARW mortality attributed to
fishing gear entanglement and overall mortality is likely higher than previously estimated (Pace et al.
2021). Marine mammals are more vulnerable to vessel strike when they are within the draft of the
vessel and when they are beneath the surface and not detectable by visual observers. Some conditions
that make marine mammals less detectable include weather conditions with poor visibility (e.g., fog,
rain, and wave height) or nighttime operations. Vessels operating at speeds exceeding 10 knots have
been associated with the highest risk for vessel strikes of NARWSs (Vanderlaan and Taggart 2007).
Reported vessel collisions with whales show that serious injury rarely occurs at speeds below 10 knots
(Laist et al. 2001). Data show that the probability of a vessel strike increases with the velocity of a
vessel (Pace and Silber 2005; Vanderlaan and Taggart 2007). Fishery monitoring activities are
expected to represent a very small increase in regional vessel traffic in the action area. As detailed in
SFW BA and DEIS (https://www.boem.gov/renewable-energy/state-activities/south-fork), all fishery
vessels would comply with separation distances and vessel strike avoidance measures to minimize
risk of collision with marine mammals when they are sighted, making the risk of vessel strikes
unlikely while transiting between monitoring and sampling sites. Other vessel operations associated
with deploying and maintaining PAM devices, HRG surveys associated with benthic monitoring, and
other associated mitigation and monitoring activities will follow the vessel speed requirements,
separation distances, and vessel strike avoidance measures already proposed in the BA for
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construction, operations, and decommissioning activities. The implementation of these measures is
expected to reduce the risk of marine mammal vessel strikes from mitigation and monitoring activities
to discountable levels.

4.1.3 Trawl Surveys

NMFS opinion on the Continued Prosecution of Fisheries and Ecosystem Research Conducted and
Funded by the Northeast Fisheries Science Center (NEFSC) and associated Issuance of a Letter of
Authorization under the Marine Mammal Protection Act for the Incidental Take of Marine Mammals
pursuant to those Research Activities (dated June 23, 2016), concluded that impacts to North Atlantic
right, humpback, fin, sei, and blue whales, if any, as a result of trawl gear use would be expected to be
discountable. These large whale species have the speed and maneuverability to avoid oncoming mobile
gear (NMFS 2016). The slow speed of mobile gear and the short tow times further reduce the potential for
entanglements or other interactions. Observations during mobile gear use have shown that entanglement
or capture of large whale species is extremely rare and unlikely (NMFS 2016). Although the trawl
methods analyzed in commercial fisheries are comparable to the fishery monitoring methods proposed,
the proposed trawl effort and tow times (20 minutes) for the proposed post-ROD surveys are less than that
previously considered by NMFS for commercial trawling activities. Consequently, the likelihood of
interactions with listed species of marine mammals is lower than commercial fishing activities. Based on
the above analysis, there is a discountable likelihood of any potential impacts to occur, and the trawl
surveys may affect, but not likely to adversely affect listed species of marine mammals.

4.1.4 Ventless Trap and Pot Surveys

Ventless traps and pots have the potential to cause adverse impacts on marine mammals resulting from
entanglement in lines and floats. The Draft Environmental Impact Statement, Regulatory Impact Review,
and Initial Regulatory Flexibility Analysis for Amending the Atlantic Large Whale Take Reduction Plan:
Risk Reduction Rule (ALWTRP draft EIS) (NOAA 2020) provides an analysis of data that shows
entanglement in commercial fisheries gear represents the highest proportion of all documented serious
and non-serious incidents reported for humpback, North Atlantic right, fin, and minke whales.
Entanglement was the leading cause of serious injury and mortality for North Atlantic right, humpback,
fin, and minke whales from 2010 to 2018 for cases where the cause of death could be identified (NOAA
2020). ALWTRP was last amended in 2015 and includes a combination of seasonal area closures and
fishing gear modifications that are intended to reduce the risk of serious injury or mortality as a result of
entanglement in commercial fishing gear. One required component of the ALWTRP has been the use of
weak links for trap/pot fisheries in some areas (NOAA 2020). The requirements have been modified over
time to include more areas and to lower breaking strengths (Borggaard et al. 2017). As discussed in the
ALWTRP, it is believed that the weak links allow the buoy to break away and the rope to pull though the
baleen if an entanglement occurs, although it is difficult to assess how well the weak link reduces serious
injury and mortality (NOAA 2020). Another recommended risk reduction measure proposed is the use of
weak rope or weak insertions. Based upon Knowlton et al. (2016), it is assumed that weak rope
(engineered to break at 1,700 pounds or less) would allow whales to break free from the ropes and avoid a
life-threatening entanglement (NOAA 2020). Post-ROD gillnet and ventless trap and pot surveys would
employ the use of both weak link and weak rope technologies that are consistent with the proposed
changes in the ALWTRP. As such, impacts to marine mammals are expected to be insignificant and
discountable based upon the limited number of associated buoy lines and the implementation of NOAA-
required risk reduction measures.
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4.1.5 Gillnet Surveys

Gillnets pose a potentially significant risk of harm to marine mammals from entanglement and/or
ingestion. As for ventless trap and pot equipment, the ALWTRP draft EIS (NOAA 2020) determined that
entanglement in commercial fisheries gear represents the highest proportion of all documented serious
and non-serious incidents reported for humpback, North Atlantic right, fin, and minke whales. With the
exception of fin whales, harmful gillnet entanglement events have been documented for all ESA-listed
marine mammals that occur in the action area (NOAA 2020). Humpback whales are particularly prone to
harmful interactions with gillnets. The ALWTRP draft EIS (NOAA 2020) identifies a range of gear
design measures and restrictions to minimize entanglement risk that NMFS has incorporated into the EFP
and can be update as may be necessary upon conclusion of consultation. Post-ROD gillnet surveys would
employ the use of sinking groundlines, both weak link and weak rope technologies, and other equipment
design features that are consistent with the recommendations presented in the ALWTRP draft EIS. As
such, impacts to marine mammals are expected to be insignificant and discountable based upon the
limited number of associated buoy lines and the implementation of NOAA-required risk reduction
measures.

4.1.6 Passive Acoustic Monitoring

The use of PAM buoys or autonomous PAM devices to monitor noise and marine mammals, and the use
of sound attenuation devices placed on the seafloor for mitigation during pile driving have been the
subject of previous consultation. The use of sound attenuation devices and PAM for mitigation and
monitoring were considered as part of the Proposed Action for the issuance of an NMFS IHA for the
South Fork Wind Project (86 Federal Register 8490) under the Marine Mammal Protection Act. NMFS
expects the proposed mitigation and monitoring measures to use PAM and sound attenuation devices,
which will minimize the severity of anticipated harassment.

According to NMFS, no mortality is anticipated or proposed to be authorized for this activity.
Additionally, no take by harassment was expected for the sound attenuation or PAM devices to be used as
mitigation practices during pile-driving activities. Although the additional post-construction monitoring
with PAM will fall outside of the IHA period and was not explicitly identified in the IHA, the PAM
monitoring technologies are similar to those proposed for mitigation purposes during construction and are
not expected to adversely affect any listed species.

Moored and autonomous PAM systems that may be used for monitoring will either be stationary (e.g.,
moored) or mobile (e.g., towed, ASVs, or AUVSs), respectively. Moored PAM systems will use the best
available technology to reduce any potential risks of entanglement. PAM system deployment will follow
the same procedures as those described in the previous section to avoid and minimize impacts on ESA-
listed species, as detailed in BOEM’s BA on data collection activities (BOEM 2021b). The use of buoys for
moored PAM systems, or any other intended purposes, will pose a discountable risk of entanglement to
listed marine mammals.

Autonomous PAM systems could have hydrophone equipment attached that operate autonomously in a
defined area. ASVs and AUVs in very shallow water can be operated remotely from a vessel or by line of
sight from shore by an operator and in an unmanned mode. These autonomous systems are typically very
small, lightweight vessels and travel at slow speeds. ASVs and AUVs produce virtually no self-generated
noise and pose a negligible risk of injury to marine mammals from collisions due to their low mass, small
size, and slow operational speeds. ASVs and AUVs are not expected to pose any reasonable risk of harm
to listed species; therefore, the effects of this type of survey equipment on marine mammals are
insignificant and/or discountable.

10
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4.2 Sea Turtles

Much of the potential impacts to ESA-listed sea turtles species arising from the post-ROD surveys are
related to increased vessel traffic and the associated underwater vessel noise and potential for vessel
strikes, required to conduct the monitoring. Additional impacts to sea turtles could result from acoustic
survey technologies; trawl, gillnet, and ventless trap surveys; and the use of PAM equipment.

4.2.1 Vessel Noise

Underwater noise generated by vessels (10 to 1,000 hertz [Hz]) (Minerals Management Service 2007)
generally overlaps with the known hearing range of sea turtles. Vessel noise is concentrated in the
frequency range to which sea turtles are most sensitive (less than 1,000 Hz with maximum sensitivity
between 200 to 700 Hz) (Bartol 1994). While this indicates that sea turtles would likely be able to detect
survey vessels in the vicinity, this would not necessarily translate to biologically significant effects. For
example, Hazel et al. (2007) concluded that sea turtles appear to be relatively insensitive to vessel noise,
relying on their vision to detect approaching vessels. Sea turtles may respond to vessel approach and/or
noise with a startle response (diving or swimming away) and a temporary stress response (National
Science Foundation and U.S. Geological Survey 2011). In contrast, Samuel et al. (2005) indicated that
vessel noise can affect sea turtle behavior, especially their submergence patterns. BOEM anticipates that
the potential effects of noise from survey vessels would elicit brief responses to the passing vessel that
would dissipate once the vessel or the turtle left the area. As discussed previously for marine mammals,
pre- and post-construction FRMP surveys are not expected to measurably increase the baseline level of
vessel traffic in the action area. The surveys would employ commercial fishing vessels that would
otherwise be active in their respective fisheries when survey activities take place.

Sea turtles appear to habituate to vessel noise and typically only appear to elicit avoidance responses at
approximately 10 m or less (Hazel et al. 2007). However, BOEM expects that these brief responses of
individuals to passing vessels would be unlikely given the patchy distribution of sea turtles and the
limited extent and duration of planned survey activities. For these reasons, BOEM anticipates that sea
turtle exposure to vessel noise would be minimal, and responses if any, would be temporary and
biologically insignificant, with individuals returning to normal behaviors once the vessel has passed.

4.2.2 Vessel Strike

Sea turtles are vulnerable to vessel collisions, as they regularly surface to breathe and often rest at or near
the ocean surface. Sea turtles are likely to be most susceptible to vessel collision in coastal waters, where
they forage from May through November. Vessel speed may exceed 10 knots in such waters, and those
vessels traveling at greater than 10 knots would pose the greatest threat to sea turtles (Hazel et al. 2007).
As discussed in Hazel et al. (2007) sea turtles may become habituated to vessel noise and respond to the
sight of a vessel as opposed to the noise. However, regardless of what stressor (audible or visual), sea
turtles appear to only show avoidance behaviors within 10 m or closer. Vessel strikes can cause
permanent injury or death from trauma, paralysis and subsequent drowning, infection, or the inability to
feed (NMFS 2020). Foley et al. (2019) found that the cause of death was known or probable vessel strike
in 93% of stranded sea turtles that exhibited vessel strike injuries.

Vessel operations associated with monitoring will represent a very small increase in regional vessel traffic
relative to baseline conditions. The contracted commercial fishing vessels would otherwise be engaged in
fishing activity during the proposed survey period, meaning that the survey activities would likely replace
existing levels of fishing effort. As detailed in the SFW BA and DEIS (https://www.boem.gov/renewable-
energy/state-activities/south-fork), all fishery vessels would comply with separation distances and vessel

strike avoidance measures to minimize risk of collision with sea turtles when they are sighted, making the
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risk of vessel strikes unlikely while transiting between monitoring and sampling sites. Other vessel
operations associated with deploying and maintaining PAM devices, HRG surveys associated with
benthic monitoring, and other associated mitigation and monitoring activities will follow the vessel speed
requirements, separation distances, and vessel strike avoidance measures already proposed in the BA for
construction, operations, and decommissioning activities. The implementation of these measures is
expected to reduce the risk of sea turtle vessel strikes from mitigation and monitoring activities to
discountable levels.

4.2.3 Trawl Surveys

The capture and mortality of sea turtles in bottom trawl fisheries is well documented (Henwood and
Stuntz 1987; NMFS and USFWS 1991, 1992, 2008; National Research Council 1990). As discussed in
recovery plans and 5-year status reviews for all sea turtle species, reduction of sea turtle interactions with
fisheries is a priority where these species occur. Finkbeiner et al. (2011) compiled sea turtle bycatch in
U.S. fisheries and found that in the Atlantic, a mean estimate of 137,700 interactions, of which 4,500
were lethal, occurred annually since the implementation of bycatch mitigation measures. However, a vast
majority of the interactions (98%) and mortalities (80%) occurred in the Southeast/Gulf of Mexico shrimp
trawl fishery, although sampling inconsistencies and limitations should be considered when interpreting
this data (NMFS 2014).

While sea turtles are capable of remaining submerged for long periods of time, they appear to rapidly
consume oxygen stores when entangled and forcibly submerged in fishing gear (Lutcavage and Lutz
1997). However, the preponderance of available research (Epperly et al. 2002; Sasso and Epperly 2006)
and anecdotal information from past trawl surveys indicates that limiting tow times to less than 30
minutes will likely eliminate the risk of death for incidentally captured sea turtles. The proposed beam
trawls would be limited to 20 minutes, indicating that this activity poses a negligible risk of mortality.
While no mortality is expected, incidentally captured individuals would suffer stress and potential injury.
However, BOEM considers the likelihood of incidental capture to be discountable. In the unlikely event
that a sea turtle is captured, BOEM anticipates that the exposed individuals would resume normal
behaviors upon release and would not suffer any biologically significant effects.

4.2.4 Ventless Trap and Pot Surveys

Ventless traps and pots are stationary gear that pose a risk of entanglement for listed sea turtle species. Of
all the Atlantic sea turtles, the leatherback seems to be the most vulnerable to entanglement in trap/pot
fishing gear, possibly due to its physical characteristics, diving and foraging behaviors; distributional
overlap with the gear; and the potential attraction to prey items that collect on buoys and buoy lines at or
near the surface (NMFS 2016). Individuals entangled in pot gear generally have a reduced ability to
forage, dive, surface, breathe, or perform other behaviors essential for survival (Balazs 1985). In addition
to mortality, gear entanglement can restrict blood flow to extremities and result in tissue necrosis and
death from infection. Individuals that survive may lose limbs or limb function, decreasing their ability to
avoid predators and vessel strikes (NMFS 2016). While there is a theoretical risk of sea turtle
entanglement, particularly for leatherbacks, in trap and pot gear, BOEM considers the likelihood to be
discountable given the limited, patchy distribution of sea turtles in the action area, the small number of
vertical lines used in the surveys, and the limited duration of each survey event.

4.2.5 Gillnet Surveys

Gillnets are a stationary fishing gear that pose a significant risk of injury and mortality to sea turtles from
accidental entanglement. Leatherback sea turtles are particularly vulnerable to gillnet entanglement by
virtue of their diving and foraging behaviors and potential attraction to prey items that are caught in the
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nets or that collect on and around buoys and buoy lines (NMFS 2016). Entanglement in gillnets is likely
to result in death from forced submersion and drowning. In addition to mortality, gear entanglement can
restrict blood flow to extremities and result in tissue necrosis and death from infection. Individuals that
survive may lose limbs or limb function, decreasing their ability to avoid predators and vessel strikes
(NMFS 2016).

There is a non-discountable risk of ESA-listed turtle exposure to gillnets used for post-ROD monitoring.
A total of ninety 300-foot-long gillnets with 12-inch mesh would be deployed two times per month from
April through June and October through December. Based on the documented distribution and
observation density of tagged loggerhead sea turtles in the region during May, June, and October (Patel et
al. 2021), this and possibly other ESA-listed turtle species could be exposed to lethal or injury-level
effects from gillnet entanglement. On this basis, BOEM concludes that gillnet sampling could result in
adverse effects on a small number of ESA-listed sea turtles.

4.2.6 Passive Acoustic Monitoring

While the use of PAM technologies would not have any direct impacts on sea turtles, impacts arising
from vessel noise and the potential for vessel strike, could occur during system deployment. Additionally,
mooring lines for moored PAM systems pose a theoretical entanglement risk to sea turtles, and encounters
with ASVs and AUVs could also occur.

Moored PAM systems will use the best available technology to reduce any potential risks of
entanglement. As detailed in BOEM’s BA on data collection activities (BOEM 2021b), the lessee must
ensure that any buoys attached to the seafloor use buoys, lines (chains, cables, or coated rope systems),
swivels, shackles, and anchor designs that prevent any potential entanglement of listed species while
ensuring the safety and integrity of the structure or device. All mooring lines and ancillary attachment
lines must use one or more of the following measures to reduce entanglement risk: shortest practicable
line length, rubber sleeves, weak links, chains, cables, or similar equipment types that prevent lines from
looping, wrapping, or entrapping protected species. Any equipment must be attached by a line within a
rubber sleeve for rigidity. The length of the line must be as short as necessary to meet its intended
purpose. All buoys must be properly labeled with lessee and contact information. The use of buoys for
moored PAM systems or any other intended purposes will pose a discountable risk of entanglement to
listed sea turtles that may occur in the action area.

Autonomous PAM systems such as ASVs and AUVs could have hydrophone equipment attached that
operate autonomously in a defined area. In very shallow water, these devices can be operated remotely
from a vessel or by line of sight from shore either by an operator or in an unmanned mode. ASVs and
AUVs are typically light-weight and small vessels that travel at slow speeds of less than 3 knots. They
produce virtually no self-generated noise and pose a discountable strike risk due to their low mass, small
size, and slow operational speeds. ASVs therefore pose no reasonable risk of harm to any ESA-listed sea
turtle species.

4.3 Atlantic Sturgeon

43.1 Benthic Habitat Disturbance

Potential impacts to Atlantic sturgeon from the post-ROD surveys are related to gillnet surveys.
Benthic sampling, trawl surveys and ventless trap surveys will not result in measurable impacts.
Risks associated with increased vessel traffic required to conduct monitoring, as well as
associated underwater vessel noise and potential for vessel strikes, will be insignificant. Impacts
to Atlantic sturgeon from the use of PAM equipment, will also be insignificant. Beam trawling,
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placement of fixed gear and PAM mooring equipment, and the use of benthic grabs and SPI1/PV
equipment, may impact epibenthic and infaunal prey species associated with soft bottom benthic
habitat. This could in theory reduce the amount of prey available to Atlantic sturgeon within the
action area. However, given the limited extent and duration of bottom disturbing survey activities
relative to the amount of habitat available to Atlantic sturgeon on the mid-Atlantic Outer
Continental Shelf, these activities are unlikely to have a measurable effect on the feeding
behavior and biological fitness of any individual sturgeon. Therefore, BOEM anticipates that the
effects of bottom disturbing survey activities on Atlantic sturgeon would be insignificant (i.e., so
minor that the effect could not be measured).

4.3.2 Vessel Noise

All fish can detect low-frequency vessel noise. However, as discussed in the BA, the relatively low
intensity, low-frequency sounds produced by survey vessels are unlikely to result in direct injury, hearing
impairment, or other trauma to Atlantic sturgeon. Vessel noise may induce physiological stress responses
or avoidance behaviors in sturgeon and could result in auditory masking of biologically significant
sounds. However, due to the expected brief periods of exposure to vessel noise, BOEM anticipates that
short-term exposure to vessel noise would not measurably alter the alter normal behavior patterns of
Atlantic sturgeon and would therefore be insignificant.

4.3.3 Vessel Strike

As discussed in the BA, the distribution of Atlantic sturgeon does not overlap with the entire action area
and is largely restricted to a portion of the expected vessel routes from shore to the 50-m depth contour
(BOEM 2021a). While Atlantic sturgeon are known to be struck and killed by vessels in rivers and
estuaries, there are no reports of vessel strikes in the marine environment, likely due to the space between
bottom-oriented sturgeon and the propellers and hull of vessels (BOEM 2021a). Further, the dispersed
nature of vessel traffic and individual sturgeon reduces the potential for co-occurrence of individual
sturgeon and individual vessels. As such, risk of vessel strikes is assumed to be extremely low, and
impacts, if any, would be insignificant.

4.3.4 Trawl Surveys

Capture of Atlantic sturgeon in trawl gear has the potential to result in injury and mortality, reduced
fecundity and delayed or aborted spawning migrations (Collins et al. 2000; Moser et al. 2000; Moser and
Ross 1995). However, the use of trawl gear has been used as a safe and reliable method to capture
sturgeon, provided that the tow time is limited (NMFS 2014).

Negative impacts to sturgeon resulting from trawling capture are related to tow speed and duration
(Moser et al. 2000). Short tow durations and careful handling of individuals once on deck are likely to
result in a very low risk of mortality to captured individuals (NMFS 2014, 2016). Historic NEFSC and
NEAMAP surveys have captured 110 and 102 Atlantic sturgeon, respectively, with no recorded injury or
mortality. Given the dispersed nature of Atlantic sturgeon, the limited number of trawl tows that will be
conducted, the short tow times, and the fact that no injuries or mortalities have been recorded during
similar surveys, impacts to Atlantic sturgeon from post-ROD trawl surveys, if any, are expected to be
insignificant and discountable. Further, given the lack of documented injury or mortality, if captured,
Atlantic sturgeon would be released alive and uninjured (NMFS 2016).
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4.3.5 Ventless Trap and Pot Surveys

Incidental capture of Atlantic sturgeon can occur in most fisheries gear, including crab pots, fish pots, fish
traps, fyke nets, gillnets, hook and line, hoop nets, pound nets, and trawls, although the highest potential
for mortality exists from gillnet and trawl gears (ASMFC 2017). Consistent with this, Dunton et al.
(2015) assessed the marine distribution of Atlantic sturgeon via various methods, including stratified
random sampling, targeted research tows, and a review of fisheries bycatch data from 1989 to 2013. No
Atlantic sturgeon were observed in anchored floating gillnets, bottom longlines, fish traps or pots,
hydraulic clam dredges, lobster pots or traps, midwater otter trawls, midwater paired otter trawls, sea
scallop dredges, scallop bottom trawls, or troll lines (Dunton et al. 2015).

In marine habitats, adult Atlantic sturgeon have been documented using relatively shallow nearshore
habitats (10 to 50 m in depth) (Laney et al. 2007, Stein et al. 2004) but have been captured at depths up to
75 m (ASMFC 2017). Given the dispersed distribution of Atlantic sturgeon in marine habitats and the
limited number of post-ROD ventless trap surveys, it is unlikely that an Atlantic sturgeon would
encounter the strings associated with the ventless trap surveys, and impacts, if any, would be expected to
be insignificant and discountable.

4.3.6 Gillnet Surveys

As stated in Section 4.3.5, Atlantic sturgeon are potentially vulnerable to incidental capture in many
different types of fisheries gear. Dunton et al. (2015) reviewed documented incidences of Atlantic
sturgeon bycatch by gear type. Gillnets were associated with the greatest number of bycatch incidents per
unit of fishing effort and the highest rates of injury and mortality, with observed mortality rates exceeding
38%. Dutton et al. (2015) concluded that Atlantic sturgeon bycatch in gillnet and otter trawl fisheries was
sufficiently high that it could threaten regional species recovery efforts, however NMFS recently found
that 124 lethal takes of sturgeon across 10 fishery management plans using gillnets, would not jeopardize
the continued existence of these species (see: May 27, 2021 Biological Opinion
https://www.greateratlantic.fisheries.noaa.gov/public/nema/PRD/Final%20Fisheries%20BiOp_05 28 21.

pdf).

These findings indicate that gillnet sampling poses a non-discountable risk of injury or mortality to adult
sturgeon, and a mortality event has already occurred during pre-construction gillnet sampling. A dead adult
Atlantic sturgeon was recovered during a gillnet survey of the reference area to the west of the SFWF in
May 2021. Based on the observed condition of the carcass in photographs reported to BOEM and NMFS
(Peterson 2021), this individual was likely incidentally entangled in and killed by the gillnet. Collectively,
this evidence indicates that gillnet sampling is likely to result in adverse effects on Atlantic sturgeon.

4.3.7 Passive Acoustic Monitoring

While the use of PAM technologies would not have any direct impacts on Atlantic sturgeon, impacts
arising from vessel noise and the potential for vessel strike, could occur during system deployment.
Additionally, mooring lines for moored PAM systems pose a theoretical entanglement risk to Atlantic
sturgeon, and encounters with ASVs and AUVs could also occur.

Moored PAM systems will use the best available technology to reduce any potential risks of
entanglement. As detailed in BOEM’s BA on data collection activities (BOEM 2021b), the lessee must
ensure that any buoys attached to the seafloor use buoys, lines (chains, cables, or coated rope systems),
swivels, shackles, and anchor designs that prevent any potential entanglement of listed species while
ensuring the safety and integrity of the structure or device. All mooring lines and ancillary attachment
lines must use one or more of the following measures to reduce entanglement risk: shortest practicable
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line length, rubber sleeves, weak links, chains, cables, or similar equipment types that prevent lines from
looping, wrapping, or entrapping protected species. Any equipment must be attached by a line within a
rubber sleeve for rigidity. The length of the line must be as short as necessary to meet its intended
purpose. All buoys must be properly labeled with lessee and contact information. The use of buoys for
moored PAM systems or any other intended purposes will pose a discountable risk of entanglement to
Atlantic sturgeon that may occur in the action area.

Autonomous PAM systems such as ASVs and AUVs could have hydrophone equipment attached that
operate autonomously in a defined area. In very shallow water, these devices can be operated remotely
from a vessel or by line of sight from shore either by an operator or in an unmanned mode. ASVs and
AUVs are typically lightweight, small vessels that travel at slow speeds of less than 3 knots. They
produce virtually no self-generated noise and pose a discountable strike risk due to their low mass, small
size, and slow operational speeds. ASVs and AUVs therefore pose no reasonable risk of harm to Atlantic
sturgeon.

5 CONCLUSIONS

Based on the analysis in this supplemental BA regarding the effects of the post-ROD surveys on listed
species and critical habitat occurring in the SFWF action area, BOEM’s conclusion appears below.

e The proposed FRMP activities may affect, but not likely to adversely affect NARWS, fin, sei,
and sperm whales because of the following:

0 Vessel activity associated with mitigation and monitoring activities may affect, but not likely
to adversely affect listed marine mammals as a result of vessel noise or vessel strike. The
infrequent vessel trips associated with contracted fishing vessels already present in the area
will not pose any significant increase over existing levels of vessel activity associated with
fishery monitoring activities. All other Project mitigation and monitoring vessels will follow
the proposed mitigation and monitoring as described in this supplemental BA (and where
protocols are consistent with the BA): thus, any potential adverse effects will be reduced to
discountable levels.

0 Underwater noise produced by survey vessels and other monitoring activities are not
expected to result in any hearing injury. Noise levels may exceed behavioral effect thresholds
but only persist for relatively short distances from the survey vessel. Since no sub-bottom
profiling equipment is proposed, no baleen whales will be affected by operation of the side-
scan sonar and multibeam echosounder equipment. Although there is a potential for adverse
effects to sperm whales, this species is not expected to occur in the relatively shallow waters
where the proposed mitigation and monitoring activities would occur. Therefore, the
operation of benthic monitoring equipment will not affect listed baleen whales and may
affect, but not likely to adversely affect sperm whales.

0 ESA-listed marine mammals may encounter but are unlikely to be entangled in beam trawl gear;

o All fixed fishing gear and acoustic monitoring gear would follow federal guidelines for
avoiding and minimizing entanglement risks; therefore BOEM has concluded that
entanglement risks are discountable

0 The proposed FRMP activity may affect and is likely to adversely affect ESA-listed sea
turtles and Atlantic sturgeon because

16



South Fork Wind Farm and South Fork Export Cable Project
Biological Assessment Supplement

— the gillnet survey poses a risk of injury and mortality to sea turtles from
entanglement, with loggerhead sea turtles facing the greatest risk of incidental
take; and

— the gillnet survey poses a risk of entanglement mortality to Atlantic sturgeon; a
mortality incident has already been documented under EFP 20054.

Table 2 summarizes the impact determinations by impact mechanism and provides an overall effect
determination for post-ROD monitoring for the listed marine mammals, sea turtles, and fish occurring
within the Project action area. There are three conclusions that an action agency may make based on the
analyses of direct and indirect effects when determining whether formal consultation is necessary, based
on the Endangered Species Consultation Handbook (USFWS and NMFS 1998):

e No Effect—This is the appropriate determination when the action agency determines its Proposed
Action is not expected to affect listed/proposed species or designated/proposed critical habitat.

o May Affect, but Not Likely to Adversely Affect—This is the appropriate determination when
effects on listed species are expected to be discountable, insignificant, or completely beneficial.
Beneficial effects are positive effects without any adverse effects. Insignificant effects relate to
the size of the impact; the impact cannot be meaningfully detected, measured, or evaluated, and
should never reach the scale where take occurs. Discountable effects are those that are extremely
unlikely to occur.

o May Affect, Likely to Adversely Affect—This is the appropriate determination when adverse
effects that are not beneficial, insignificant, or discountable are likely to occur to listed
species/critical habitat.

Table 2. Summary of Impact Determinations for Post—Record of Decision Monitoring Surveys

Impact Producing Impact Potential Listed Listed Sea Atlantic
Factor Type Effect Whales” Turtles’ Sturgeon
Benthic habitat disturbance Bed disturbance Indirect effects on prey - - NLAA
resources
Vessel traffic Noise Disturbance, TTS, PTS NLAA NLAA NLAA
Strike Injury/Mortality NLAA NLAA NE
Beam trawl surveys Entanglement Injury/Mortality NLAA NLAA NLAA
Ventless trap and pot Entanglement Injury/Mortality NLAA NLAA NLAA
surveys
Gillnet surveys Entanglement Injury/Mortality NLAA LAA LAA
| |
PAM Entanglement Injury/Mortality NLAA NLAA NLAA
‘ ‘ Strike Injury/Mortality NLAA NLAA NLAA
Proposed effect determination for post-ROD monitoring under the FRMP NLAA LAA LAA

Note: NE = “No effect” and means ESA-listed species or critical habitat will not be affected, directly or indirectly; NLAA = “may affect, but not likely to
adversely affect” and means that all effects are beneficial, insignificant, or discountable; LAA = “may affect, likely to adversely affect” and means that
adverse effects that are not beneficial, insignificant, or discountable are likely to occur; PAM = passive acoustic monitoring; PTS = permanent threshold
shift; TTS = temporary threshold shift.

“ North Atlantic right whales, fin whales, sei whales, and sperm whales.

T Northwest Atlantic distinct population segment (DPS) of loggerhead sea turtles, green sea turtle North Atlantic DPS, Kemp's ridley sea turtles, and
leatherback sea turtles.
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6 ADDENDUM. MINOR PROJECT UPDATES

SEA-TO-SHORE TRANSITION

South Fork Wind provided an update for an alternative method to install the cable at the sea-to-shore
transition points. The sea-to-shore transition is the point at which the offshore and onshore cables are
spliced together. As proposed using horizontal directional drilling (HDD), the offshore cable would be
installed at least 30 feet below the current beach profile. The cable would connect to a new onshore
underground transition vault, constructed approximately 650 to 800 feet from the mean high-water level
(MHWL). In order to conduct HDD and splice the cable at the offshore transition point, a cofferdam is
proposed to be constructed by installing sheet piles with vibratory hammer. This method is still included
in the Project Design Envelope; however, an alternative installation method to the cofferdam option has
been proposed. Alternatively, SFW proposes to install a casing pipe with a pneumatic hammer or similar
smaller size hammer through which the cable transition at the offshore and onshore transition points
through which the 24-inch-diameter conduit would be pulled through. If the casing pipe method is used,
a cofferdam will not be necessary. SFW has recently discussed this information with the National Marine
Fisheries Service (NMFS) as part of their MMPA Incidental Harassment Authorization application with
the Office of Protected Resources (OPR). Since SFW has already provided underwater acoustic modeling
for vibratory pile driving of sheet piles for the cofferdam out to 120 dB re 1 pPa RMS, the maximum
impact scenario for behavioral impacts has not changed, and all potential impacts will be less if the casing
pipe approach is used. SFW will provide NMFS OPR with some additional details on the casing pipe
methodology and assessment of underwater noise associated with this installation technique. SFW
proposes to implement the more protective mitigation based on the vibratory acoustic modeling for sheet
piles or modified conditions for the casing pipe as may be required.

Additionally, the area of benthic disturbance will also be less for the installation of a casing pipe than has
already been assessed during HDD activities between the onshore underground cable transition vault and
the offshore HDD exit location using a cofferdam. SFW would locate the work area and drill entry point
for installation of the sea-to-shore transition onshore at least 650 feet from the MHWL and would end
offshore at least 1,750 feet from the MHWL. If necessary, a temporary cofferdam would be installed at
the offshore end of the HDD to contain drilling returns. The COP indicates an area up to 185 feet by 530
feet could be affected by the temporary cofferdam, but actual dimensions will be determined during the
final design plans. Alternatively, a casing pipe will be installed to make the sea-to-shore transition. A drill
and drilling fluid would be used to construct a 32-inch-diameter borehole under the beach and intertidal
zone. A 24-inch-diameter conduit (high-density polyethylene pipe) would be inserted through the entire
length of the borehole, through which the cable would be installed. To support HDD activities, temporary
casing pipes may be installed at both the HDD entry and exit locations. Several temporary posts will be
installed to help support the casing pipe at the HDD exit location. Upon completion of the HDD
operation, the posts and casing pipe will be removed from the seafloor. HDD installation at the onshore
and offshore transition points is estimated to take 10 to 16 weeks, including equipment mobilization and
breakdown.

In summary, if the final installation methodology becomes the use of a casing pipe instead of the
cofferdam, and the impact associated with this methodology are less than those associated with the
cofferdam methodology for all potential impacts. BOEM concludes the BA already analyzes the
maximum impact scenario for sea-to-shore construction activities.
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PASSIVE ACOUSTIC DEVICE DEPLOYMENT VESSELS

SFW has clarified that it does not propose to deploy NMFS-approved PSOs on any PAM
deployment vessels during construction.
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United States Department of the Interior

BUREAU OF OCEAN ENERGY MANAGEMENT
WASHINGTON, DC 20240-0001

Mr. Michael Pentony

Regional Administrator

Greater Atlantic Regional Fisheries Office
National Marine Fisheries Service

55 Great Republic Drive

Gloucester, Massachusetts 01930-2276

Dear Mr. Pentony:

The purpose of this letter is to clarify the Bureau of Ocean Energy Management’s
(BOEM) May 7, 2021 letter (May 7 letter), requesting reinitiation of consultation
with the National Marine Fisheries Service (NMFS) regarding the potential impacts of
activities connected with the Vineyard Wind 1 Project on Endangered Species Act
(ESA) listed species.

BOEM reinitiated consultation to ensure that all of the following surveys were included
in the description of the proposed action covered by ESA section 7 consultation and
analyzed for potential impacts to ESA-listed species and their habitat:

Mitigation # |Mitigation Measure

1. Benthic Monitoring Plan
2 bottom profiling
3. post-installation cable monitoring

benthic invertebrate optical
4. sampling

scour protection monitoring

plankton surveys

PAM

underwater debris surveys

finfish and squid trawl surveys

| N O




Mitigation # |Mitigation Measure

10. ventless trap surveys

The Biological Assessment Supplement prepared for the reinitiation, and included with
BOEM’s May 7 letter, concluded these surveys either have no effect or may affect, but
are not likely to adversely affect, listed species and critical habitat. In the ESA section
7(d) memorandum BOEM prepared in connection with the reinitiation process, BOEM
documented its intention to prohibit only fishery monitoring surveys from moving
forward until the reinitiated consultation concluded. While BOEM concluded in the
Biological Assessment Supplement that bottom trawl and ventless trap surveys are not
likely to adversely affect listed species or critical habitat, it precluded these surveys
during the consultation period as a risk-averse precaution. BOEM determined that
while the potential for population-level effects from these surveys is low in absolute
terms, these two surveys have a higher potential for impacts than the other surveys for
which BOEM reinitiated consultation.

BOEM’s May 7 letter incorrectly stated that, if the Vineyard Wind Construction and
Operations Plan (COP) associated with this Project is approved, BOEM intended not to
allow the commencement of any surveys until the reinitiated consultation concluded.
That statement was in error, and, as explained above, is inconsistent with BOEM’s 7(d)
memorandum, which documented that BOEM would foreclose only trawl and ventless
trap surveys. For the reasons stated above, the 7(d) memorandum best represents
BOEM’s position on this matter.

Therefore, BOEM wishes to clarify that Vineyard Wind 1 activities, except fishery
monitoring, will be allowed to proceed as provided in the COP and during the
reinitiation period. Such activities would not result in any irreversible or irretrievable
commitment of resources that would foreclose the formulation or implementation of
any reasonable and prudent alternatives in violation of ESA section 7(a)(2). BOEM has
included the reasonable and prudent measures from the Opinion in the COP approval
conditions to reduce the probability of vessel strikes and acoustic harassment from
operation of high-resolution geophysical survey equipment. These are the primary
impact producing factors from the non-fishery surveys included in the reinitiation
request. Should the reinitiation result in additional measures for those surveys, they can
be applied to activities carried out after the consultation is concluded.

Moreover, under the terms and conditions of BOEM’s COP approval, commencement
of any fishery monitoring activities would be conditioned on the conclusion of this
reinitiated consultation and compliance with NMFS survey take minimization,
monitoring, and reporting measures, if any, that may be identified and included in the
revised Incidental Take Statement and implementing Terms and Conditions in the new
Biological Opinion. BOEM understands that the existing Opinion, including the
associated Incidental Take Statement, remains valid and effective until consultation is
completed.



CC:

We look forward to working with NMFS during this process. If you have any questions
or require additional information, please contact Kyle Baker, Biologist, Environment
Branch for Renewable Energy, at kyle.baker@boem.gov or (703) 787-1741.

Julie Crocker, NMFS GARFO
Christine Jacek, USACE
Juliette Giordano, BSEE
Michele DesAutels, USCG
Tim Timmerman, USEPA

Sincerely,

for James F. Bennett
Program Manager
Office of Renewable Energy Programs


mailto:kyle.baker@boem.gov
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