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1.0 INTRODUCTION

This constitutes NOAA’s National Marine Fisheries Service’s (NMFS) biological opinion
(Opinion) issued to the Bureau of Ocean Energy Management (BOEM), as the lead federal
agency, in accordance with section 7 of the Endangered Species Act of 1973 (ESA), as amended,
on the effects of the construction, operation, maintenance, and decommissioning of the Vineyard
Wind Offshore Wind Project (Lease OCS-A 0501). Vineyard Wind LLC (Vineyard Wind) is
proposing to construct and operate a commercial-scale offshore wind energy facility within
Lease Area OCS-A 0501 that would generate approximately 800 megawatts (MW) of electricity.

BOEM is the lead federal agency for purposes of section 7 consultation; the other action
agencies include the Bureau of Safety and Environmental Enforcement (BSEE), the U.S. Army
Corps of Engineers (USACE), the U.S. Environmental Protection Agency (EPA), the U.S. Coast
Guard (USCG) and the NMFS Office of Protected Resources (OPR). This Opinion considers
effects of the proposed action on ESA-listed whales, sea turtles, fish, and designated critical
habitat that occur in the action area. A complete administrative record of this consultation will
be kept on file at our Greater Atlantic Regional Fisheries Office.

11 Regulatory Authorities

The Energy Policy Act of 2005 (EPAct), Public Law 109-58, added section 8(p)(1)(c) to the
Outer Continental Shelf Lands Act. The new section authorized the Secretary of Interior to issue
leases, easements, and rights-of-way (ROW) 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 part 585) were promulgated on April 22, 2009. These regulations prescribe BOEM’s
responsibility for determining whether to approve, approve with modifications, or disapprove
Vineyard Wind’s Construction and Operations Plan (COP). Vineyard Wind filed their COP with
BOEM on December 19, 20172,

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 issued a Public Notice (NAE-2017-012062) describing their proposed authorizations on
December 26, 2018. In the notice USACE notes that work regulated by USACE, through section
10 of the Rivers and Harbors Act of 1899 and section 404 of the Clean Water Act, will include
the construction of up to 100 offshore wind turbine generators (WTGs ), scour protection around
the base of the WTGs, up to two electrical service platforms (ESPs ), inter-array cables
connecting the WTGS to the ESPs, inter-link cables between ESPs (if two ESPs are placed), and
two offshore export cables within a single 22.6 mile route within state waters. The cable route
will begin at the Vineyard Wind lease site OCS-A 0501, will either take the Western Muskeget

1 COP is available online at: https://www.boem.gov/vineyard-wind. Last accessed September 4, 2020.
2Public Notice is online at https://www.nae.usace.army.mil/Portals/74/docs/requlatory/PublicNotices/NAE-2017-
01206.pdf. Last accessed June 25, 2019.
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Channel Route or the Eastern Muskeget Channel Route, and will make landfall at Covell's Beach
in Barnstable, Massachusetts.

The Outer Continental Shelf (OCS) Air Regulations, found at 40 CFR part 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. On August 17, 2018, Vineyard Wind submitted
to EPA Region 1 an application requesting a Clean Air Act (CAA) permit under Section 328 of
the CAA for the construction and operation of an offshore windfarm, including export cables, on
the OCS with the potential to generate 800 MW of electricity (the windfarm). EPA reports that
they received a complete application for an Outer Continental Shelf Air Permit from Vineyard
Wind on January 29, 2019. On April 18, 2019, VW submitted an application for a title V
operating permit (operating permit) in accordance with 310 CMR 7.00, Appendix C. On June
28, 2019, EPA issued a draft permit for public comment (Docket # EPA-R01-OAR-2019-0355°.
In the fact sheet, EPA notes that as the decommissioning phase of the windfarm will occur well
into the future, the EPA is unable to determine best achievable control technology (BACT) and
lowest achievable emissions reductions (LAER) for the decommissioning phase and will not be
permitting this phase at this time. Therefore, this consultation does not consider any EPA
actions in regards to decommissioning. However, reinitiation of this consultation may be
required to consider any changes to EPA’s existing proposed action, or any new proposed action,
regarding decommissioning.

The EPA also proposes to 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 U.S.C. 1342 et seq.; CWA), 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 to discharge (NOI). 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. It is anticipated that USCG approval of additional
PATONSs during construction of the WTGs, ESPs, and along the offshore export cable corridor
may be required. These aids serve as a visual reference to support safe maritime navigation.
Vineyard Wind would establish marine coordination to control vessel movements throughout
WDA as required. Federal regulations governing PATON are found within 33 CFR part 66 and
address the basic requirements and responsibilities.

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

3 https://www.regulations.gov/docket?D=EPA-R01-OAR-2019-0355; last accessed on August 13,
2020
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marine mammals by U.S. citizens who engage in a specified activity (other than commercial
fishing) within a specified geographic region. 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.”

On September 7, 2018, NMFS OPR received a request from Vineyard Wind for an incidental
harassment authorization (IHA) to take marine mammals incidental to construction of an
offshore wind energy project south of Massachusetts. Vineyard Wind submitted revised versions
of the application on October 11, 2018 and on January 28, 2019. The application was deemed
adequate and complete on February 15, 2019. Vineyard Wind's request is for take of 15 species
of marine mammals by harassment. Neither Vineyard Wind nor NMFS expects serious injury or
mortality to result from this activity and, therefore, NMFS determined that an IHA is
appropriate. A notice of the proposed IHA was published in the Federal Register on April 30,
2019 (84 FR 18346).

20 CONSULTATION HISTORY

BOEM submitted a Biological Assessment and request for initiation of ESA consultation on
December 6, 2018. We requested additional information in correspondence dated March 14 and
April 3, 2019. BOEM responded to those requests in correspondence dated March 27 and April
10, 2019; consultation was initiated on April 10, 2019. In September 2019, BOEM announced
that the permitting process for the project would be delayed to allow for additional review and
development of a supplemental EIS focused on cumulative effects. Additional information on
the proposed action was provided to NMFS through July 2020, including supplemental analysis
provided on May 19, 2020. The supplemental DEIS was issued on June 12, 2020. The ESA
consultation was paused between August 9, 2019 and May 19, 2020.

3.0 DESCRIPTION OF THE PROPOSED ACTION

3.1 Overview of Proposed Federal Actions

BOEM is the lead federal agency for the project for purposes of this ESA consultation and
coordination under the National Environmental Policy Act (NEPA); BOEM is proposing to
approve a Construction and Operations Plan (COP) to authorize the construction, operation, and
eventual decommissioning of the Vineyard Wind offshore energy project. BSEE will provide
recommendations for enforcing safety, environmental, and conservation compliance with any
associated legal and regulatory requirements during project construction and future operations;
oversee inspections/enforcement actions, as appropriate; oversee closeout verification efforts;
oversee facility removal inspections/monitoring; and oversee bottom clearance confirmation.
The EPA proposes to issue a National Pollutant Discharge Elimination System (NPDES) General
Permit for construction activities and an Outer Continental Shelf Air Permit. The USACE
proposes to issue a permit for in-water work, structures, and fill under Section 10 of the Rivers
and Harbors Act of 1899 and Section 404 of the Clean Water Act. NMFS proposes to issue a
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Marine Mammal Protection Act (MMPA) incidental harassment authorization (IHA). The
USCG proposes to issue a Private Aids to Navigation (PATON) authorization.

3.2 Vineyard Wind Project

3.2.1. Overview

BOEM is proposing to authorize Vineyard Wind to construct, operate, maintain, and eventually
decommission an 800 megawatt (MW) offshore wind energy project in Lease Area OCS-A 0501,
offshore Massachusetts. The other Federal actions identified in section 2.1 authorize various
aspects of the proposed action. Here, for simplicity, we may refer to BOEM’s authorization
when that authorization may also include other Federal actions (e.g., construction of the wind
turbines requires authorizations from BOEM, USACE, EPA, USCG, and NMFS). Vineyard
Wind’s proposed activity would occur in the northern portion of the 675 square kilometer (km)
(166,886 acre) Vineyard Wind Lease Area, also referred to as the wind development area
(WDA). At its nearest point, the WDA is just over 23 km (14 miles (mi)) from the southeast
corner of Martha’s Vineyard and a similar distance from Nantucket. Water depths in the WDA
range from approximately 37-49.5 meters (m) (121-162 feet (ft.)). Based on the anticipated
commercial availability of a 14 MW turbine, there may be as few as 57 turbines installed.
However, BOEM is proposing to authorize the installation of up to 100 WTGs under the project
design envelope (PDE) to accommodate the needed flexibility in the permitted project design.
Therefore, the project would consist of up to 100 offshore wind turbine generators (WTGSs) of 8
to 14 MW capacity (with higher capacity requiring fewer turbines), and one or two electrical
service platforms (ESP), an onshore substation, offshore and onshore cabling, and onshore
operations and maintenance facilities. The capacity of the project will be approximately 800
MW, regardless of the number of WTGs installed.

Vineyard Wind anticipates construction and installation to occur between 2021 and 2023. They
anticipate beginning land-based construction before the offshore components. The proposed
Project is being developed and permitted using the PDE concept; this means that the “maximum
impact scenario” (i.e., greatest number of piles, largest turbines, etc.) is proposed for
authorization in permits and is being analyzed in accompanying review documents (see Table
3.1). Further discussion of construction methods and schedule are provided in COP Volume I,
Section 3.0 (Epsilon 2020) and summarized below. Additional relevant details of the proposed
activities are also included in the Effects of the Action section of this Opinion.



Table 3.1: Range of the Project Design Envelope from which the Maximum Impact is

Derived

Capacity and Arrangement

Wind Facility Capacity

Approximately 800 MW 2

Wind Turbine Generator Foundation Arrangement
Envelope

Up to 100 monopiles (100
WTG and 2 ESPs)

Up to 12 may be jacket
foundations (10
WTG and 2 ESP)

Wind Turbine Generators

Minimum Turbine Size

Maximum Turbine Size

Turbine Generation Capacity 8 MW 14 MW
Number of Turbine Positions ® Up to 106 106
Number of Turbines Installed Up to 100 57

Total Tip Height

627 ft. (191 m) MLLW
C

837 ft. (255 m) MLLW
C

Hub Height

358 ft. (109 m) MLLW
c

473 ft. (144 m) MLLW
Cc

Rotor Diameter

538 ft. (164 m) MLLW °

729 ft. (222 m) MLLW ©

Tip Clearance

89 ft. (27 m) MLLW ®

105 ft. (32 m) MLLW ¢

Platform Level/Interface Level Height for
Monopile

624 ft. (190 m) MLLW ¢

754 ft. (230 m) MLLW ¢

Tower Diameter for WTG 20 ft. (6 m) 28 ft. (8.5 m)
Monopile Foundations ¢ Minimum Foundation Size | Maximum Foundation Size
Diameter 25 ft. (7.5 m) 34 ft. (10.3 m)
Pile footprint 490 ft.? (45.5 m?) 908 ft.2(84.3 m?)
Height between Seabed and MLLW (water depth) 121 ft. (37 m) 162 ft. (49.5 m)
Penetration 66 ft. (20 m) 148 ft. (45 m)
Transition Piece Tower Diameter 20 ft. (6 m) 28 ft. (8.5 m)
Transition Piece Length 59 ft. (18 m) 98 ft. (30 m)
Platform Level/Interface Level Height 624 ft. (19 m) 754 ft. (23 m)
Number of Piles/Foundation 1 1

Number of Piles Driven/Day within 24 hours © 2 2

Typical Installation Time to Pile Drive | < 3 hours < 3 hours
Hammer size 4,000 kJ 4,000 kJ
Jacket (Pin Piles) Foundation Minimum Foundation Size | Maximum Foundation Size
Diameter for WTG and ESP 5ft. (1.5m) 10 ft. (3 m)
Jacket Structure Height for WTG 180 ft. (55 m) 262 ft. (80 m)
Jacket Structure Height for ESP 180 ft. (55 m) 213 ft. (65 m)
;’I:ztfgér;] Level/Interface Level Height for WTG 74 ft. (22.5 m) MLLW 94 ft. (28.5 m) MLLW
Pile Penetration for WTG 98 ft. (30 m) 197 ft. (60 m)

Pile Penetration for ESP 98 ft. (30 m) 246 ft. (75 m)

Pile Footprint for WTG 59 ft. (18 m) 115 ft. (35 m)
Pile Footprint for ESP 59 ft. (18 m) 248 ft. (45 m)
Number of Piles/Foundation 3to4 3to4
Number of Piles Driven/Day within 24 Hours © 1 (up to 4 pin piles) 1 (up to 4 pin piles)
Typical Installation Time to Pile Drive f < 3 hours < 3 hours
Hammer Size 3,000 kJ 3,000 kJ

Source: COP Volume I (Epsilon 2020)

2 Vineyard Wind’s Proposed Action is for an approximately 800 MW offshore wind energy project. The Draft
Environmental Impact Statement evaluates the potential impacts of a facility up to 800 MW to ensure that it covers

projects constructed with a smaller capacity.




b Additional WTG positions allow for spare turbine locations or additional capacity to account for environmental or
engineering challenges.

¢ Elevations relative to mean higher high water are approximately 3 feet (1 meter) lower than those relative to
MLLW.

d The foundation size is not connected to the turbine size/capacity. Foundations are individually designed based on
seabed conditions and the largest foundation size could be used with the smallest turbine.

¢ Work would not be performed concurrently. No drilling is anticipated; however, it may be required if a large
boulder or refusal is met. If drilling is required, a rotary drilling unit would be mobilized or vibratory hammering
would be used.

fVineyard Wind has estimated that typical hammering time for pile driving a monopile is expected to take less than
approximately 3 hours to achieve the target penetration depth, and that pile driving for a jacket pin pile would take
significantly less than 3 hours to achieve the target penetration depth. Different hammer sizes are used for
installation of the monopile and jacket foundations.

3.2.2 Facilities and Offshore Activities

Wind Turbine Generators

Vineyard Wind would erect up to 100 WTGs of 8 to 14 MW capacity extending up to 837 feet
(255 m) above mean lower low water (MLLW) with a spacing between WTGs of approximately
0.75 to 1 nautical mile within the 75,614 acre (306 km?) WDA.. Vineyard Wind would mount
the WTGs on either monopile or jacket foundations. A monopile is a long steel tube driven 66 to
148 feet (20 to 45 m) into the seabed. A jacket foundation is a latticed steel frame with three or
four supporting piles driven 98 to 197 feet (30 to 60 m) into the seabed. Although monopiles are
currently planned, Vineyard Wind may install jacket foundations in deeper WTG locations.
Vineyard Wind’s Project Design Envelope (PDE) includes up to 12 jacket foundations for the
proposed Project (up to 10 jackets for WTG foundations and up to 2 jackets for ESP
foundations). Each WTG would contain approximately 1,700 gallons (6,500 liters) of
transformer oil and approximately 2,113.4 gallons (8,000 liters) of general oil (for hydraulics and
gearboxes). Use of other chemicals would include diesel fuel, coolants/refrigerants, grease,
paints, and sulphur hexafluoride. BOEM indicated while anti-fouling paint is not necessary on
most parts of the WTG and ESP foundations, anti-fouling paint may be used at each foundation
in the immediate area of the opening for the cable pull-in (within an approximately 4-foot (1.2-
m) diameter circle centered on the opening for the cable).

Electrical Service Platforms

Vineyard Wind would construct one or two ESPs, each installed on a monopile or jacket
foundation, in the WDA (Table 3.2). The ESPs would serve as the interconnection point
between the WTGs and the export cables. The ESPs would be located along the northwest edge
of the WDA and would include step-up transformers and other electrical equipment needed to
connect the 66-kV inter-array cables to the 220-kV offshore export cables. Between 6 and 10
WTGs would be connected through an inter-array cable that would be buried below the seabed
and then connected to the ESPs. If two ESPs are constructed, a 200-kV inter-link cable would be
required to connect the ESPs together. Each ESP would contain up to approximately 123,209.9
gallons (466,400 liters) of transformer oil and approximately 348.7 gallons (1,320 liters) of
general oil. WTGs and ESPs would be equipped with secondary containment sized according to
the largest oil chamber.

WTGs and ESPs would include lighting and marking that complies with Federal Aviation
Administration (FAA) and USCG standards, and is consistent with BOEM best practices. A
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detailed description of lighting and marking is provided in COP Volume I, Section 3.1 (Epsilon
2020).

Table 3.2: Vineyard Wind Project ESP Specifications with Maximum Design Scenario

Electrical Service Platform (ESP)
Dimensions 148 ft. x 230 ft. x 125 ft. 148 ft. x 230 ft. x 125 ft.
(45 mx70mx38m) (45 mx70mx38m)
Number of Conventional ESPs 1 (800 MW) 2 (400 MW each)
Foundation Type Monopile or Jacket
Jacket
Number of Piles/Foundation 1 3to4
Maximum Height P 215 ft. (65.5 m) MLLW 218 ft. (66.5 m)
MLLW

Source: COP Volume I, Table 3.1-1 (Epsilon 2020)

2 Vineyard Wind’s Proposed Action is for an approximately 800 MW offshore wind energy project. The Draft
Environmental Impact Statement evaluates the potential impacts of a facility up to 800 MW to ensure that it covers
projects constructed with a smaller capacity.

b Elevations provided are relative to Mean Lower Low Water—average of all the lower low water heights of each
tidal day observed over the National Tidal Datum Epoch.

WTG Installation

Vineyard Wind would install foundations and WTGs using a jack-up vessel and/or a vessel
capable of dynamic positioning, as well as necessary support vessels and barges. These
installation vessels would be equipped with a crane and a pile-driving hammer. In order to
initiate impact pile driving, the pile must be upright, level, and stable. The preferred options to
achieve this are by utilizing a gripper frame, which may sit on the sea floor and holds the pile.
After the monopile is lowered to the seabed, the crane hook would be released, and the hammer
would be picked up and placed on top of the monopile. Concurrent driving (i.e., the driving of
more than one pile at the same time) would not occur and is not analyzed in this Opinion.

Vineyard Wind estimates that each monopile will typically take less than three hours of
hammering to install to target penetration depth (less for pin piles). Pre-construction surveys
have identified turbine locations that are suitable to install the WTG foundations by impact
hammer. However, under extenuating circumstances (e.g., where a large boulder is
unexpectedly encountered or early pile refusal is met) before the target depth is achieved, other
methods may temporarily be required to ensure a safe foundation depth is achieved. Drilling and
vibratory piling are not planned installation methods under the proposed action, but alternative
methods such as those may be required as a contingency to deal with unforeseen and extenuating
circumstances. If necessary, a rotary drilling unit would be mobilized or vibratory hammering
would be used on a limited basis to ensure the pile can be installed to the target depth. Vibratory
hammering is accomplished by rapidly alternating (~250 Hz) forces to the pile. A system of
counter-rotating eccentric weights powered by hydraulic motors is designed such that horizontal
vibrations cancel out, while vertical vibrations are transmitted into the pile. The vibrations
produced cause liquefaction of the substrate surrounding the pile, enabling the pile to be driven
into the ground using the weight of the pile plus the impact hammer. If required, a vibratory
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hammer will be used before impact hammering begins to ensure the pile is stable in the seabed
and is level for impact hammering. However, as stated above, impact driving is the preferred
method of pile installation and vibratory driving would only occur for very short periods of time
and only if Vineyard Wind engineers determine vibratory driving is required to seat the pile. If
vibratory pile driving were required, Vineyard Wind anticipates that any vibratory pile driving
would occur for less than 10 minutes per pile, in rare cases up to 30 minutes, as it would be used
only to seat a pile such that impact driving can commence.

Vineyard Wind has indicated that impact pile driving is the preferred method of pile installation
for the proposed project. Impact pile driving entails the use of a hammer that utilizes a rising
and falling piston to repeatedly strike a pile and drive it into the ground. Vineyard Wind would
begin pile driving by using a soft start before driving intensity increases. A temporary steel cap
called a helmet would be placed on top of the pile to minimize damage to the head during impact
driving. The intensity (i.e., hammer energy level) would be gradually increased based on the
resistance that is experienced from the sediments. The expected hammer size for monopiles is
up to 4,000 kJ (however, required energy may ultimately be far less than 4,000 kJ). Vineyard
Wind expects the typical hammering time for pile driving to take less than three hours to achieve
the target penetration depth. Vineyard Wind plans to drive no more than two piles into the
seabed per day.

Scour protection would be placed around all foundations, and would consist of rock and stone
ranging from 4 to 12 inches (10 to 30 cm) diameter. The scour protection would be up to
approximately 3 to 6 ft. (1 to 2 m) in height and would serve to stabilize the seabed near the
foundations as well as the foundations themselves. To maximize precision when placing scour
protection, Vineyard Wind would use the fall pipe method whenever feasible. Table 3.3
provides scour protection information for proposed foundations. See COP Volume I, Section
3.1.3 for detailed specifications of proposed scour protection and COP Volume I, Section 4.2.3.2
for a complete discussion of the proposed scour protection construction approach (Epsilon 2020).

Table 3.3: Vineyard Wind Project Scour Protection Information

Scour Protection for Foundations Minimum Maximum
ir(]:guErSPProtection Area at Each Monopile WTG up to 16,14623 t.2(1,500 up to 22,600 ft.2 (2,100 m?)
m?)
Scour Protection Volume at Each Monopile Up1052,972 ft (1,500 Up 10 127,133 1 (3,600
Scour Protection Area at Each Jacket WTG up to 13,9@§)ﬁ.2 (1,300 up to 19,375m ft).2 (1,800 m?)
Scour Protection Volume at Each Jacket WTG up to 45,9?)12)ft.3 (1,300 up to 91,818 ft.3 (2,600 m®)
Scour Protection Area at Each Jacket ESP up to 13,9%)&2 (1,300 up to 26,900 ft.2(2,500 m?)
Scour Protection VVolume at Each Jacket ESP up to 45,9?)]2;&3 (1,300 up to 134,1936; ft.%(3,800
m m

Source: COP Volume I, Table 3.1-1 (Epsilon 2020)
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Cable Laying

As part of the PDE, Vineyard Wind has proposed several cable route installation methods for the
inter-array cable, inter-link cable, and offshore export cable. Cable burial operations will occur
both in the WDA for the inter-array cables connecting the WTGs to the ESPs, and in the offshore
export cable corridor (OECC) for the cables carrying power from the ESPs to land. Inter-array
cables will connect radial “strings” of 6 to 10 WTGs to the ESPs. Two offshore export cables
will connect the offshore ESPs to the shore. An inter-link cable will connect the ESPs to each
other (if two ESPs are used). Vineyard Wind would bury the cables primarily using a jet plow,
mechanical plow, and/or mechanical trenching, as suited for the bottom type in the immediate
area. In any case, cable burial may use a tool that slides along the seafloor on skids or tracks (up
to 3.310 6.6 ft. [1 to 2 m] wide), which would not dig into the seafloor but would still cause
temporary disturbance. Prior to installation of the cables, a pre-lay grapnel run would be
performed in all instances to locate and clear obstructions such as abandoned fishing gear and
other marine debris.

Following the pre-grapnel run, dredging within the OECC would occur (where necessary) to
allow for effective cable laying through the sand waves. The majority of dredging would occur
on large sand waves, which are mobile features. See COP Volume I1-A, Figure 2.1-13 for an
indication of areas prone to large sand waves (Epsilon 2020). Vineyard Wind anticipates that
dredging would occur within a corridor that is 65.6 ft. (20 m) wide and 1.6 feet (0.5 m) deep, and
potentially as deep as 14.7 feet (4.5 m). Vineyard Wind anticipates the installation of an
offshore export cable to last approximately 13-14 days per cable for each of the nearshore and
mid-shore segments, and a further approximately 7 days for the offshore segment (these
estimates do not include transit time, equipment preparation time, splice time, or cable pull-in at
the Landfall Site). For the inter-array cables, the expected installation method is to lay the cable
section on the seafloor and then subsequently bury the cable. The estimated installation time for
the inter-array cables is approximately four months for burial. Installation days are not
continuous and do not include equipment preparation or down time that may result from weather
or maintenance. More information on cable laying associated with the proposed project is
provided in COP Volume I, Section 4.2.3 (Volume I; Epsilon 2020).

For the installation of the two offshore export cables, Vineyard Wind expects total dredging
could impact up to 69 acres (279,400 m?) and could include up to 214,500 cubic yards (164,000
cubic meters) of dredged material. Vineyard Wind could use several techniques to accomplish
the dredging: trailing suction hopper dredge (TSHD) or jetting (also known as mass flow
excavation).* TSHD would discharge the sand removed from the vessel within the 2,657-foot
(810-meter) wide cable corridor.® Jetting would use a pressurized stream of water to push sand to
the side. The jetting tool draws in seawater from the sides and then jets this water out from a

4 TSHD can be used in sand waves of most sizes, whereas the jetting technique is most likely to be used in areas where sand
waves are less than 6.6 feet (2 meters) high. Therefore, the sand wave dredging could be accomplished entirely by the TSHD,

or the dredging could be accomplished by a combination of jetting and TSHD, where jetting would be used in smaller sand
waves and the TSHD would be used to remove the larger sand waves.

5 Vineyard Wind anticipates that the TSHD would dredge along the OECC until the hopper was filled to an appropriate capacity,
then the TSHD would sail several hundred meters away (while remaining within the 2,657-foot [810-meter] corridor) and
bottom dump the dredged material.
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vertical down pipe at a specified pressure and volume. The down pipe is positioned over the
cable alignment, enabling the stream of water to fluidize the sands around the cable, which
allows the cable to settle into the trench. This process causes the top layer of sand to be side-
casted to either side of the trench; therefore, jetting would both remove the top of the sand wave
and bury the cable. Typically, a number of passes are required to lower the cable to the
minimum target burial depth.

Vineyard Wind anticipates protection conduits installed at the approach to each WTG and ESP
foundation would protect all offshore export cables and inter-array cables. In the event that
cables cannot achieve proper burial depths or where the proposed offshore export cable crosses
existing infrastructure, Vineyard Wind could use the following protection methods: (1) rock
placement, (2) concrete mattresses, or (3) half-shell pipes or similar product made from
composite materials (e.g., Subsea Product from Trelleborg Offshore) or cast iron with suitable
corrosion protection.® Vineyard Wind has conservatively estimated up to 10 percent of the inter-
array and offshore export cables would require one of these protective measures.

Construction-Related Vessel Activity

According to Vineyard Wind, the most intense period of vessel traffic would occur during the
construction phase when wind turbine foundations, inter-array cables, and WTGs are installed in
parallel. Vineyard Wind conservatively estimated that a maximum of approximately 46 vessels
could be on-site (at the WDA or along the OECC) at any given time. On average, Vineyard
Wind expects approximately 25 vessels would be at the WDA and along the OECC during this
period. Many of these vessels will remain in the WDA or OECC for days or weeks at a time,
potentially making only infrequent trips to port for bunkering and provisioning, as needed.
However, the maximum number of vessels involved in the proposed Project area at one time is
highly dependent on the Project’s final schedule, the final design of the Project’s components,
and the logistics solution used to achieve compliance with the Jones Act. The Jones Act requires
project components that move between U.S. ports be transported on Jones Act compliant, U.S.-
flagged vessels. According to information provided to us by BOEM in July 2020, it is estimated
that up to 16 different European-origin construction/installation vessels would be used over the
course of the Project’s offshore construction period. These vessels are expected to remain on site
for the duration of the work that they are contracted to perform, which could range from two to
twelve months. The procurement processes for many of the offshore installation activities are
ongoing at this time; thus, the ports of origin are unknown.

Ports that may be used to support proposed Project activities are located in Massachusetts (New
Bedford, Brayton Point, and Montaup) and Rhode Island (Providence and Quonset Point).
Additionally, project vessels may transit to the project area from one or more ports in Canada
(e.g., Sheets Port, St. John, and Halifax). According to information presented to us by BOEM in
July 2020, Vineyard Wind anticipates that monopiles, transition pieces, WTG components, ESP
components, and offshore cables will be shipped from Europe, either directly to the WDA or first

6 Half-shell pipes come in two halves and are fixed around the cable to provide mechanical protection. Half-shell pipes or similar
solutions are generally used for short spans, at crossings or near offshore structures, where there is a high risk from falling
objects. The pipes do not provide protection from damage due to fishing trawls or anchor drags (COP Volume I, Section

3.1.5.3; Epsilon 2020).
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to a U.S. port before being transported to the WDA. Consistent with the COP, the following
vessel trips are anticipated:
e Overseas transition piece transport: ~16 trips from Europe, which equates to ~2 trips per
month.
e Overseas monopile transport: ~22 trips from Europe, which equates to ~2 trips per
month.

e Overseas WTG tower transport: ~34 trips from Europe, which equates to ~3 trips per
month.

e Overseas WTG blades transport: ~46 trips from Europe, which equates to ~4 trips per
month.

e Overseas ESP transport: 2 trips from Europe over the course of construction.

e Offshore export cable transport: ~2 trips from Europe over the course of construction.

This results in approximately 122 round trips to transport project components from Europe. The
trips for the five activities listed above might not necessarily occur within the same timeframe.
On average, vessels transporting components from Europe will make ~five round trips per month
over a two-year offshore construction schedule. As with the construction vessels described
above, the ports of origin are unknown.

As described in the COP (Epsilon 2020), these trips from Europe will be to a marshalling port
(one of the Massachusetts, Rhode Island, or Canadian ports noted above) or directly to the
offshore site. The installation concept and method of bringing components to the WDA will be
based on supply chain availability and final contracting. The monopiles (or jackets) are expected
to be installed by one or two heavy lift or jack-up vessel(s) that may also originate from Europe.
The main installation vessel(s) will likely remain at the WDA during the installation phase and
transport vessels, tugs, and/or feeder barges will provide a continuous supply of foundations to
the WDA. If Jones Act compliant vessels are available, the foundation components could be
picked up directly in the marshalling port by the main installation vessel(s).

The majority of Project vessel traffic will occur within the Project area (WDA, OECC), and
vessel transit corridors to New Bedford and Vineyard Haven. The New Bedford Marine
Commerce Terminal (MCT) will be the primary port used to support construction and
decommissioning. Other U.S. ports (e.g., Brayton Point and Quonset) may also be used. One-
way distance from each of the potential ports to the WDA as delineated in Figure 5.1-1 are
estimated as follows moving from west to east: New Bedford, westernmost route (61 miles [98
km]), New Bedford second route (50 miles [81 km]), New Bedford third route (45 miles [72
km]), New Bedford easternmost route (51 miles [82 km]), Brayton Point (69 miles [111 km]),
Quonset (62 miles [99 km]), St. John, Canada (440 miles [708 km]), and Sheet Harbor, Canada
(554 miles [891 km]).

Onshore Facilities - Landfall Site

At the time the BA was prepared, the proposed Project had two proposed cable landfall
locations, Covell’s Beach in Barnstable and New Hampshire Avenue in Yarmouth. On June 26,
2020, Vineyard Wind informed BOEM that they are no longer pursuing the New Hampshire
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Avenue landing site. In July 2020, BOEM informed us that the New Hampshire Avenue
location was no longer being considered and that the COP would be modified to remove this
potential landfall location. As such, the analysis in this Opinion only considers the Covell’s
Beach landfall site. The Covell’s Beach landfall site is located on Craigville Beach Road near a
paved parking lot entrance to a public beach that is owned and managed by the Town of
Barnstable. The transition of the export cable from offshore to onshore would be accomplished
by horizontal directional drilling (HDD), which would bring the proposed cables beneath the
nearshore area, the tidal zone, beach, and adjoining coastal areas to the proposed landfall site.
One or more underground concrete transition vaults would be constructed at the landfall site.
These would be accessible after construction via a manhole. Inside the splice vault(s), the 220-
kilovolt (kV) AC offshore export cables would be connected to the 220 kV onshore export
cables.

A detailed description of the proposed landfall sites are provided in COP Volume I, Section 3.2.1
(Epsilon 2020). Further discussion of proposed landfall site construction approach is provided in
COP Volume I, Section 4.2.3.8 (Epsilon 2020).

Onshore Export Cable and Substation Site

The proposed Project considers an onshore export cable route (OECR). The route would begin
at the Covell’s Beach landfall site in Barnstable passing through already-developed areas,
primarily paved roads and existing utility rights of way, and would be entirely underground.
Vineyard Wind would run the onshore export cables through a single concrete duct bank buried
along the entire OECR. The duct bank may vary in size along its length, and the planned duct
bank could be arrayed four conduits wide by two conduits deep (flat layout) measuring up to 5 ft.
(1.5 m) wide by 2.5 ft. (0.8 m) deep or vice versa with an upright layout with two conduits wide
by four conduits deep. The top of the duct bank would typically have a minimum of 3 ft. (0.9 m)
of cover comprised of properly compacted sand topped by pavement.

The proposed onshore export cables would terminate at the proposed substation site. This
previously developed site is adjacent to an existing substation within Independence Park, a
commercial/industrial area in Barnstable. The new onshore substation site would occupy 8.6
acres (34,803 square meters [m?]). The buried duct bank would enter the proposed onshore
substation site via Independence Drive. Vineyard Wind plans to connect the proposed Project to
the grid via available positions at the Eversource Barnstable Switching Station, just north of the
proposed onshore substation site (see Figure 1-2).

Detailed specifications of the onshore export cable are provided in COP Volume I, Section 3.2.3.
Further discussion of the proposed onshore export cable construction approach is provided in
COP Volume I, Section 4.2.3.9 (Epsilon 2020).

3.2.3 Operations and Maintenance

Vineyard Wind’s lease with BOEM (Lease OCS-A 0501) has an operations term of 25 years that
commences on the date of COP approval (see https://www.boem.gov/Lease-OCS-A-0501/ at
Addendum B; see also 30 CFR § 585.235(a)(3)). The proposed Project, however, has a designed
life span of 30 years. Vineyard Wind would need to request an extension of its operations term
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from BOEM to operate the proposed project for 30 years. For purposes of the maximum-case
scenario and to ensure impacts are evaluated if BOEM grants such an extension, BOEM analyzes
a 30-year operations term. Although the proposed Project has a designed life span of 30 years,
some installations and components may remain fit for continued service after this time.

Vineyard Wind would have to apply for an extension if it wished to operate the proposed Project
for more than 30 years. This consultation does not consider operation of the proposed Project
beyond the 30-year designed life span. Vineyard Wind would monitor operations primarily from
the Operations and Maintenance Facilities in Vineyard Haven on Martha’s Vineyard and a 24-
hour a day / seven days a week control center on the mainland.

Crew transfer vessels and helicopters would transport crews to the proposed offshore Project
area during operations and maintenance. During the operations phase, there would be trips by
crew transport vessels (CTV) (about 75 ft. [22.3 m] in length), multipurpose vessels, and service
operations vessels (SOV) (260 to 300 ft. [79.2 to 91.4 m] in length), with larger vessels based at
the MCT and smaller vessels based at Vineyard Haven. Vineyard Wind anticipates that on
average fewer than three operations and maintenance vessels will operate in the WDA per day
for regularly scheduled maintenance and inspections. In other maintenance or repair scenarios,
additional vessels may be required, which could result in a maximum of three to four vessels per
day operating within the WDA. Consequently, Vineyard Wind anticipates that there would be a
maximum of three to four daily trips from New Bedford Marine Commerce Terminal and/or
Vineyard Haven. This equates to a maximum of 124 vessel trips per month from either port.
Helicopters may also be used for access and/or for visual inspections. The helicopters would be
based at a general aviation airport near the Operations and Maintenance Facilities.

WTG gearbox oil is anticipated to be changed after 5, 13, and 21 years of service. Additional
operations and maintenance information can be found in COP Section 4.3.

3.2.4. Decommissioning

According to 30 CFR part 585 and other BOEM requirements, Vineyard Wind would be
required to remove or decommission all installations and clear the seabed of all obstructions
created by the proposed Project. All facilities would need to be removed 15 feet (4.6 meters)
below the mudline (30 CFR 8 585.910(a)). Absent permission from BOEM, Vineyard Wind
would have to complete decommissioning within two years of termination of the lease and either
reuse, recycle, or responsibly dispose of all materials removed.

Offshore cables may be retired in place or removed. In consideration of mobile gear fisheries
(i.e., dredge and bottom trawl gears), Vineyard Wind has stated that it is committed to removing
scour protection during decommissioning.

Vineyard Wind would drain WTG and ESP fluids into vessels for disposal in onshore facilities
before disassembling the structures and bringing them to port. Foundations would be
temporarily emptied of sediment, cut 15 feet (4.6 meters) below the mudline in accordance with
BOEM regulations (30 CFR § 585.910(a)), and removed. The portion buried below 15 feet (4.6
meters) would remain, and the depression would be refilled with the sediment that had been
temporarily removed.
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By maintaining an inventory list of all components of the proposed Project, the decommissioning
team would be able to track each piece so that no component would be lost or forgotten.

The above decommissioning plans are subject to a separate approval process under BOEM.
BSEE will review decommissioning plans and provide recommendations to BOEM as part of the
approval process. This process will include an opportunity for public comment and consultation
with municipal, state, and federal management agencies. Vineyard Wind would require separate
and subsequent approval from BOEM to retire any portion of the Proposed Action in place.
Regulations default to complete site clearance.

During decommissioning, Vineyard Wind estimates the level of trips to be about 90 percent of
those occurring during construction, or a maximum of approximately 990 trips per month from
New Bedford, 90 trips per month from Brayton Point, Montaup, Providence, or Quonset, and 45
trips per month from Canada. Assuming that decommissioning is essentially the reverse of
construction, except that offshore cables remain in place and Project components do not need to
be transported overseas, Vineyard Wind anticipates decommissioning activities will require
approximately 4,800 vessel trips (approximately 240 vessel trips may originate from Canada).

3.2.5. Proposed Measures to Minimize and Monitor Effects of the Action

There are a number of measures that Vineyard Wind is proposing to take and/or BOEM is
proposing to require as conditions of COP approval that are designed to avoid, minimize, or
monitor effects of the action on ESA listed species. More information on these measures is
included in COP Volume 11l Attachment-M and BOEM’s March 2019 BA. In January 2019,
Vineyard Wind entered into an agreement with the Natural Resources Defense Council, the
Conservation Law Foundation, and the National Wildlife Federation that outlined a number of
commitments designed to minimize effects of the construction of the proposed project on North
Atlantic Right Whales (Vineyard Wind NGO Agreement 2019). To the extent that these
commitments are reflected in Vineyard Wind’s COP, BOEM'’s description of the proposed
action, and/or NMFS’ proposed IHA, those measures are incorporated into the description of the
proposed action as described herein. We note that the agreement includes several commitments,
including research funding, which are outside the scope of the proposed action considered here.

Vineyard Wind defines the following terms as:

Monitoring Zone: The monitoring zone is the area around an impact-producing activity that is to
be observed for the presence of endangered and threatened species and biological indicators such
as schools of fish, jellyfish, or other indicators of possible marine mammal and sea turtle
presence. This zone includes and extends beyond the exclusion or clearance zone and observed
to greatest extent practicable. The area beyond the exclusion or clearance zone is demarcated
and intended to document animal presence in the area and monitor movements toward the
clearance zone. Identification of the species, direction of travel, behavior, oceanic and biological
conditions, and other data reporting are conducted within this zone.

Clearance or Exclusion Zone: The clearance or exclusion zone is the area around an impact-
producing activity, which is observed to ensure no endangered or threatened species are present
prior to the commencement of the activity. Adequate numbers of PSOs and monitoring
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conditions must be present for effective monitoring of the clearance zone. The size of this zone
may vary depending on the activity. Data collection such as animal behavior, actions taken, and
other data are conducted in this zone.

Soft Start: The soft start process will consist of three single hammer strikes at less than 40
percent hammer energy followed by at least one-minute delay before the subsequent hammer
strikes. This process shall be conducted three times (e.g. 3 single strikes, delay, 3 single strikes,
delay, 3 single strikes, delay).

Measures Proposed During Pile Driving:

e Seasonal Restrictions: No pile driving will occur between January 1 and April 30.

e Sound Reduction Technology: Vineyard Wind would implement attenuation mitigation
to reduce sound levels by a target of approximately 12 dB.’

0 A noise attenuation technology would be implemented (e.g., Noise Mitigation
System [NMS], Hydro-sound Damper [HSD], Noise Abatement System [AdBm],
bubble curtain, or similar), and a second back-up attenuation technology (e.g.
bubble curtain or similar) will be on-hand, if needed, pending results of field
verification.

o0 One monopile and one jacket may be installed without attenuation in order to
establish baseline noise measurements from which to determine the amount of
attenuation provided by the attenuation mitigation technology.

e Sound Source Characterization: Sound levels would be recorded for each of the pile types
for comparison with model results.

e Low Visibility Construction Operations: Pile driving would not be initiated when the
clearance zone cannot be visually monitored.

e Protected Species Observers (PSOs) will be used to maintain the clearance zone (i.e.,
monitor for protected species and communicate with the pile driving vessel to ensure no
pile driving is initiated if the zone is not clear) and visually observe the monitoring zone
for the presence of protected species. Measures include:

0 A minimum of two PSOs would maintain watch during daylight hours when pile
driving is underway,

0 PSOs may not perform another duty while on watch,

o0 PSOs will communicate with vessel operators verbally via radio or cell phone
communication. Vessel operators will be briefed on the Project monitoring and
mitigation measures and buffer distances before the Project starts, and
communication protocols agreed between PSOs and vessel operators. These
reviews will be repeated whenever there are personnel changes,

7 A maximum impact scenario of only a -6 dB reduction is analyzed in the BA and considered in this Opinion since the type of
sound reduction system that will be used is not yet identified that could be evaluated for past effectiveness during use and
analysis of existing technologies indicates that a 6 dB reduction is a reasonable worst case scenario.

18



(0]

PSOs may not exceed four consecutive watch hours; must have a minimum two
hour break between watches; and, may not exceed a combined watch schedule of
more than 12 hours in a 24-hour period,

All PSOs would have training certificates that meet or exceed BOEM/BSEE
criteria or have NMFS approval, or will be pre- approved by NMFS,

PSOs would be deployed on the installation vessel,

PSOs would check the NMFS Sighting Advisory System for (North Atlantic
Right Whales (North Atlantic right whales) on a daily basis. Additionally, vessel
captains will monitor Coast Guard VHF Channel 16 throughout the day to receive
notifications of any sightings. This information would be used to alert the team to
the presence of a North Atlantic right whale in the area and to implement
mitigation measures as appropriate (such as if a DMA were established),
Monitoring zones and clearance zones will be monitored around the pile center
for marine mammals from the vantage point that provides maximum visibility,
and

PSOs would record behavioral activity of animals observed.

Pre-piling Monitoring Timing: clearance zone(s) must be clear for the following time
period prior to pile driving:

(0}

Mysticete whales and sea turtles: 30 minutes

Soft-start would be implemented during pile driving.

A Passive Acoustic Monitoring (PAM) system will be used by trained PAM operators to
monitor for acoustic detections of vocalizing whales. The PAM system will be in
operation in accordance with the pre-piling clearance timing described in Table 31 of
Appendix I11-M of the COP.

(0]

If a marine mammal is detected (via PAM or visual observation) approaching the
clearance zone, pile driving will not start until the clearance zones are clear for
15-30 minutes (as specified in Table 31 of Appendix I11-M of the COP), or, if pile
driving has commenced, the PSO will request a temporary cessation of pile
driving. Where shutdown is not possible to maintain installation feasibility,
reduced hammer energy will be requested and implemented where practicable.
The PAM system will follow technical specifications to detect marine mammals
and be deployed such that interference by other operational noise will be
minimized.

PAM detection of a North Atlantic right whale within 10 km of the clearance zone
during the shoulder seasons (May 1 through May 14 and November 1 through
December 31) will result in the postponement of pile driving and would not
commence until the following day, or, until a follow-up aerial or vessel-based
survey could confirm the extended clearance zone is clear of right whales, as
determined by the lead PSO.

PAM would be used to inform visual monitoring during construction; no
mitigation actions would be required on PAM detection alone. The PAM system
would not be located on the pile installation vessel.
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0 PAM detection of any other species (listed or otherwise) does not trigger
delay/shutdown under any circumstances.

e Clearance zones for monopile and jacket installation (the size of these zones is designed
to exceed the distance from a pile where exposure to pile driving noise has the potential
to result in injury):

0 Mysticete Whales: 500 m, and

= North Atlantic right whales: 10 km from May 1 — May 14, and

= North Atlantic right whales: 1,000 m from May 15 - Oct 31, and
o0 Odontocetes, Pinnipeds and Sea Turtles: 50 m, and

= Harbor porpoise: 120 m

e Monitoring zone for monopile and jacket installation (the size of these zones is designed
to match the expected distance that can be observed visually by the PSOs):

o During Monopile Installation: 2,750 m, and

0 During Jacket Installation: 2,200 m

e Shut downs:

o If amarine mammal or sea turtle is observed approaching the clearance zone, the
PSO would request a temporary cessation of pile driving. For safety reasons
during the initial stages of pile driving, the pile driving may not be able to be
stopped because the pile penetration must be deep enough to ensure pile stability
in an upright position. Later in the pile driving process, piling must often
continue to ensure foundation stability by reaching the target penetration depth
without early refusal due to cessation of pile driving. In the instance where pile
driving is already started and a PSO recommends pile driving be halted, the lead
engineer on duty will evaluate the following: 1) Use the site-specific soil data and
the real-time hammer log information to judge whether a stoppage would risk
causing piling refusal at re-start of piling; and 2) Check that the pile penetration is
deep enough to secure pile stability in the interim situation, taking into account
weather statistics for the relevant season and the current weather forecast.
Determinations by the lead engineer on duty will be made for each pile as the
installation progresses and not for the site as a whole. Where shutdown is not
possible to maintain installation feasibility, reduced hammer energy would be
requested and implemented where practicable. Reduced hammer energy is more
likely to be feasible under circumstances where the pile is advancing at a typical
rate and would be expected to continue to advance under lower hammer energy.

o After shut down, piling can be initiated once the clearance zone is absent of the
animals for the minimum species-specific time period, or if required to maintain
installation feasibility

Vineyard Wind would also implement the following measures specific to avoiding and
minimizing effects of pile installation on North Atlantic right whales:
e From May 1 to May 14:
0 An extended PAM monitoring zone of 10 km would be implemented for North
Atlantic right whale
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o PAM will be operated 24/7, if piling is anticipated

o Prior to piling, an aerial or boat survey would be conducted across the extended
10 km monitoring zone

o0 Aerial surveys would not begin until the lead PSO determines adequate visibility
and at least 1 hour after sunrise (on days with sun glare as determined by the lead
PSO on duty)

0 Boat surveys would not begin until the lead PSO determines there is adequate
visibility

o If a North Atlantic right whale is sighted during the visual survey or detected via
PAM, piling operations would not be conducted that day unless an additional
survey is conducted to confirm the 10 km zone is clear of North Atlantic right
whale

e From November 1 to December 31:

0 November 1 to December 31: implement an extended PAM monitoring zone of
10 km for North Atlantic right whale with PAM operated 24/7, if piling is
anticipated. If a North Atlantic right whale is sighted by the PSOs or detected via
PAM, piling operations would not be conducted that day unless an additional
survey is conducted to confirm the 10 km zone is clear of North Atlantic right
whale

e From May 15 to Oct 31:

0 Maintain 1,000 m clearance zone for minimum of 30 minutes before pile driving

commences

Measures to avoid or reduce potential impacts on Atlantic sturgeon:
e Use soft-start during pile-driving,
e Avoidance, to the extent feasible, of eelgrass and hard bottom sediments, and
e Cables to be buried in the substrate or covered with rock or concrete mattresses to
minimize release of electromagnetic field (EMF)

Measures Proposed For Vessel Operations:
e November 1 to May 14:

o All project vessels, regardless of size, would travel at less than 10 knots within the
WDA,

0 When transiting to or from the WDA all project vessels would travel at less than
10 knots or would implement visual surveys or PAM to ensure the transit corridor
is clear of North Atlantic right whale and at least one visual observer to monitor
for North Atlantic right whales (with the exception of vessel transit within
Nantucket Sound unless a DMA is in place),

o CTVs may travel at over 10 knots if there is at least one visual observer on duty at
all times aboard the vessel to visually monitor for large whales, and real-time
PAM is conducted. If a North Atlantic right whale 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, and
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e Year-Round:

o0 In the event that any dynamic management area is established that overlaps with
an area where a project vessel would operate, that vessel, regardless of size, will
transit that area at a speed less than 10 knots unless visual surveys or PAM are
conducted which demonstrate that North Atlantic right whale are not present in
the transit corridor, and

0 Any project vessel that will travel at speeds over 10 knots will have an observer
who has undergone marine mammal training who will be in communication with
the captain to report any marine mammal sightings. Speeds will immediately be
reduced to 10 knots or less if any right whales are sighted by the observer or
otherwise reported to the captain.

3.3 MMPA IHA

The NMFS Office of Protected Resources (OPR) Permits and Conservation Division has
proposed to issue an IHA, as well as a possible one-year renewal to Vineyard Wind, LLC for the
take of marine mammals incidental to construction of a commercial wind energy project offshore
Massachusetts. More information on the proposed IHA, including Vineyard Wind’s application
is available online (https://www.fisheries.noaa.gov/action/incidental-take-authorization-
vineyard-wind-llc-construction-vineyard-wind-offshore-wind).

3.3.1. Estimated Take

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

The proposed IHA would authorize the take, by Level A and Level B harassment, of some
species of ESA listed marine mammals. Authorized take for this Project would primarily be by
Level B harassment, as noise from pile driving has the potential to result in disruption of
behavioral patterns for individual marine mammals. NMFS OPR predicts that marine mammals
are likely to be behaviorally harassed in a manner consistent with Level B harassment when
exposed to underwater anthropogenic noise above received levels of 160 dB re 1 mPa (rms) for
impulsive and/or intermittent sources (e.g., impact pile driving). For some species, NMFS OPR
predicts that there is also some potential for auditory injury (Level A harassment) to occur.
Table 3.4 shows the modeled radial distances to the dual Level A harassment thresholds using
NMFS (2018) frequency weighting for marine mammals, with zero, 6, and 12 dB sound
attenuation incorporated. For the peak level, the greatest distances expected are shown, typically
occurring at the highest hammer energies. The distances to Sound exposure level (SEL;
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represented as dB re 1 pPa2-s) thresholds were calculated using the hammer energy schedules for
driving one monopile or four jacket piles, as shown. The radial distances shown in Table 3.4 are
the maximum distances from the piles, averaged between two modeled locations. The radial
distances shown in Table 3.5 are the maximum distances to the Level B harassment threshold
from the piles, averaged between two modeled locations, using the maximum hammer energy.
Of the ESA listed whales that occur in the action area (see section 4.0 of this Opinion), all are
categorized as low frequency cetaceans (LFC in Table 3.4) except for sperm whales which are
categorized as mid frequency cetaceans (MFC in Table 3.4). Only information relevant to LFC
and MFC is discussed here; the IHA also addresses non-ESA listed species that fall into the HFC
and pinniped categories.

Table 3.4: Radial distances (m) to Level A Harassment Thresholds for Each Foundation
Type with 0, 6, and 12 dB Sound Attenuation Incorporated

Foundation | Hearing Level A harassment (peak) Level A harassment (SEL)
type group No 6dB 12 dB No 6 dB 12dB
attenuation | attenuation | attenuation | attenuation | attenuation | attenuation

10.3m LFC® 34 17 8.5 5,443 3,191 1,599
(33.8ft) (all
monopile baleen

whales,

including

North

Atlantic

right

whale)

MFC b 10 5 25 56 43 0

(sperm

whales)
Four,3m LFC® 75 4 25 12,975 7,253 3,796
(9.8 ft.)
jacket piles | MFC® 25 1 0.5 71 71 56

* Radial distances were modeled at two different representative modeling locations as described above. Distances
shown represent the average of the two modeled locations.

2LFC: Low-Frequency Cetaceans

® MFC: Mid-Frequency Cetaceans

Table 3.5: Radial distances (m) to the Level B harassment threshold (i.e., 160 dB re 1uPa
rms).

No 6 dB 12 dB

Foundation type

attenuation

attenuation

attenuation

10.3 m (33.8 ft.)
monopile

6,316

4,121

2,739

Four, 3 m (9.8 ft.)
jacket piles

4,104

3,220

2,177
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NMFS OPR expects the proposed mitigation and monitoring measures to minimize the severity
of such taking. According to NMFS OPR, no mortality is anticipated or proposed to be
authorized for this activity. For the purposes of the proposed IHA, NMFS OPR estimated the
amount of take by considering: (1) acoustic thresholds above which NMFS OPR determined the
best available science indicates marine mammals will be behaviorally harassed or incur some
degree of permanent hearing impairment; (2) the area or volume of water that will be ensonified
above these levels in a day; (3) the density or occurrence of marine mammals within these
ensonified areas; and, (4) and the number of days of activities. Take numbers proposed for
authorization are shown in Table 3.6.

Table 3.6: Total Numbers of Potential Incidental Take of Marine Mammals Proposed for
Authorization

Species Takes by Level | Takes by Level Total ta:jk?S
A harassment B harassment proposed tor
authorization
Fin Whale 4 33 37
North Atlantic Right Whale 0 20 20
Sperm Whale 2 5 7
Sei Whale 2 4 6

3.3.2. Proposed Mitigation Measures to be Included in the IHA

As part of the IHA, Vineyard Wind has set forth a variety of minimization and monitoring
methods it concluded are designed to ensure that the proposed project has the least practicable
adverse impact upon the affected species or stocks and their habitat. In addition to the specific
measures described later in this section, Vineyard Wind would conduct briefings for construction
supervisors and crews, the marine mammal and acoustic monitoring teams, and Vineyard Wind
staff prior to the start of all pile driving activity, and when new personnel join the work, in order
to explain responsibilities, communication procedures, the marine mammal monitoring protocol,
and operational procedures. We note that some of the measures identified here overlap or are
duplicative with the measures that were described in section 2.2 above.

Seasonal Restriction on Pile Driving

As part of the IHA, Vineyard Wind has agreed that no pile driving activities would occur
between January 1 through April 30. This seasonal restriction would be established to minimize
the potential for North Atlantic right whales to be exposed to pile driving noise. Based on the
best available information (Kraus et al., 2016; Roberts et al., 2017), the highest densities of right
whales in the project area are expected during the months of January through April.
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Clearance Zones

Vineyard Wind would use protected species observers (PSOs) and real-time PAM to establish
clearance zones around the pile driving equipment to ensure these zones are clear of marine
mammals prior to the start of pile driving (Table 3.7). The purpose of “clearance” for a
particular zone is to prevent potential instances of auditory injury and potential instances of more
severe behavioral disturbance as a result of exposure to pile driving noise. These zones are
based on the expected noise levels. If marine mammals are detected within certain pre-defined
distances of the pile driving equipment, NMFS OPR determined that serious injury or death are
unlikely outcomes even in the absence of mitigation measures by delaying the activity before it
begins. Proposed clearance zones would apply to both monopile and jacket installation. These
zones vary depending on species, for more additional information see the IHA.

Table 3.7: Proposed Clearance Zones during Vineyard Wind Pile Driving

Species Clearance Zone
North Atlantic right whale 1,000 m*

Sei and fin whales 500 m

Sperm whales 50m

*An extended clearance zone of 10 km for North Atlantic right whales is proposed from May 1-
14 and November 1 — December 31.

As part of the IHA, prior to the start of pile driving activity, the clearance zones will be
monitored for 60 minutes to ensure that they are clear of the relevant species of marine mammals
as detailed here. The clearance zones may only be declared clear, and pile driving started, when
the entire clearance zones are visible (i.e., when not obscured by dark, rain, fog, etc.) for a full 30
minutes. If a marine mammal is observed approaching or entering the clearance zones prior to
the start of pile driving operations, pile driving activity will be delayed until either the marine
mammal has voluntarily left the respective clearance zone and been visually confirmed beyond
that clearance zone, or, 30 minutes have elapsed without re-detection of the animal in the case of
mysticetes (baleen whales) and sperm whales.

Extended Clearance Zones for North Atlantic Right Whales

In addition to the clearance zones described above, through the IHA requirements, NMFS OPR
proposes to require extended clearance zones for North Atlantic right whales during certain times
of year. NMFS OPR designed these extended zones as part of the proposed IHA to further
minimize the potential for right whales to be exposed to pile driving noise. The extended
clearance zones are proposed during times of year that are considered to be “shoulder seasons” in
terms of right whale presence in the project area: November 1 through December 31, and May 1
through May 14. According to the best available information, right whales may occur in the
project area during these times of year, though presence during these times of year is considered
less likely than during the proposed seasonal closure (January through April) (Roberts et al,
2017; Kraus et al. 2016). According to the proposed IHA, extended clearance zones will be
maintained through passive acoustic monitoring (PAM) as well as by visual observation
conducted on aerial or vessel-based surveys as described below. The extended clearance zones
for North Atlantic right whales are as follows:
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e May 1 through May 14: An extended clearance zone of 10 km would be established
based on real-time PAM. Real-time PAM would begin at least 60 minutes prior to
pile driving. In addition, an aerial or vessel-based survey would be conducted across
the extended 10 km extended clearance zone, using visual PSOs to monitor for right
whales.

e November 1 through December 31: An extended clearance zone of 10 km would be
established based on real-time PAM. In addition, an aerial survey may be conducted
across the extended 10 km extended clearance zone, using visual PSOs to monitor for
right whales.

As part of the proposed IHA, if a right whale is detected via real-time PAM or vessel-based or
aerial surveys within 10 km of the pile driving location during these periods (November 1
through December 31), pile driving would be postponed and would not commence until the
following day, or, until a follow-up aerial or vessel-based survey could confirm the extended
clearance zone is clear of right whales, as determined by the lead PSO. Aerial surveys would not
begin until the lead PSO on duty determines adequate visibility and at least one hour after sunrise
(on days with sun glare). Vessel-based surveys would not begin until the lead PSO on duty
determines there is adequate visibility. For the period of May 1-14, if a right whale is detected
via real-time PAM or vessel-based or aerial surveys within 10 km of the pile driving location
during these periods, pile driving would be postponed and would not commence until the
following day.

Under the proposed IHA, real-time acoustic monitoring would begin at least 60 minutes prior to
pile driving. The real-time PAM system would be designed and established such that detection
capability extends to 10 km from the pile driving location. The real-time PAM system must
ensure that acoustic detections can be classified (i.e., potentially originating from a North
Atlantic right whale) within 30 minutes of the original detection. The PAM operator must be
trained in identification of mysticete vocalizations. The PAM operator responsible for
determining if the acoustic detection originated from a North Atlantic right whale within the 10
km PAM monitoring zone would be required to make such a determination if they had at least 75
percent confidence that the vocalization within 10 km of the pile driving location originated from
a North Atlantic right whale. A record of the PAM operator’s review of any acoustic detections
would be reported to NMFS OPR.

Soft Start

In the proposed IHA, NMFS OPR states that the use of a soft start procedure is expected to
provide additional protection to marine mammals by warning them or providing them with a
chance to leave the area prior to the hammer operating at full capacity. Soft start requires
initiating sound from the hammer at reduced energy followed by a waiting period. Vineyard
Wind will utilize soft start techniques for impact pile driving by performing an initial set of three
strikes from the impact hammer at a reduced energy level followed by a one-minute waiting
period. We note that it is difficult to specify the reduction in energy for any given hammer
because of variation across drivers and, for impact hammers, the actual number of strikes at
reduced energy will vary because operating the hammer at less than full power results in
“bouncing” of the hammer as it strikes the pile, resulting in multiple “strikes”; however,
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Vineyard Wind has proposed that they will target less than 40 percent of total hammer energy for
the initial hammer strikes during soft start. The soft start process would be conducted a total of
three times prior to driving each pile (e.g., three single strikes followed by a one minute delay,
then three additional single strikes followed by a one minute delay, then a final set of three single
strikes followed by an additional one minute delay). Soft start would be required at the
beginning of each day’s impact pile driving work and at any time following a cessation of impact
pile driving of thirty minutes or longer.

Shutdown

According to NMFS OPR, the purpose of a shutdown is to prevent some undesirable outcome,
such as auditory injury or behavioral disturbance of sensitive species, by halting the activity. Ifa
marine mammal is observed entering or within the respective clearance zones after pile driving
has begun, the PSO will request a temporary cessation of pile driving. Vineyard Wind has
proposed that, when called for by a PSO, shutdown of pile driving would be implemented when
feasible but that shutdown would not always be technically practicable once driving of a pile has
commenced as it has the potential to result in pile instability. The proposed shutdown measure
would be implemented when feasible, with a focus on other proposed mitigation measures as the
primary means of minimizing potential impacts on marine mammals from noise related to pile
driving. If shutdown is called for by a PSO, and Vineyard Wind determines a shutdown to be
technically feasible, pile driving would be halted immediately.

Under the proposed IHA, in situations when shutdown is called for but Vineyard Wind
determines shutdown is not practicable due to human safety or operational concerns, reduced
hammer energy would be implemented when practicable. After shutdown, pile driving may be
initiated once all clearance zones are clear of marine mammals for the minimum species-specific
time periods, or, if required to maintain installation feasibility. Installation feasibility refers to
ensuring that the pile installation results in a usable foundation for the WTG (e.g., installed to the
target penetration depth without refusal and with a horizontal foundation/tower interface flange).
In cases where pile driving is already started and a PSO calls for shutdown, the lead engineer on
duty will evaluate the following to determine whether shutdown is feasible: 1) Use the site-
specific soil data and the real-time hammer log information to judge whether a stoppage would
risk causing piling refusal at re-start of piling; and 2) Check that the pile penetration is deep
enough to secure pile stability in the interim situation, taking into account weather statistics for
the relevant season and the current weather forecast. Determinations by the lead engineer on duty
will be made for each pile as the installation progresses and not for the site as a whole.

Visibility Requirements

According to the proposed IHA, Vineyard Wind will not initiate pile driving at night, or, when
the full extent of all relevant clearance zones cannot be confirmed to be clear of marine
mammals, as determined by the lead PSO on duty. The clearance zones may only be declared
clear, and pile driving started, when the full extent of all clearance zones are visible (i.e., when
not obscured by dark, rain, fog, etc.) for a full 30 minutes prior to pile driving. Pile driving may
continue after dark only when the driving of the same pile began during the day when clearance
zones were fully visible and must proceed for human safety or installation feasibility reasons.
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Sound Attenuation Devices

Vineyard Wind would implement sound attenuation technology that would target at least a 12 dB
reduction in pile driving noise, and that must achieve at least a 6 dB reduction in pile driving
noise, as described above. The attenuation system may include one of the following or some
combination of the following: a Noise Mitigation System, Hydro-sound Damper, Noise
Abatement System, and/or bubble curtain. Vineyard Wind would also have a second back-up
attenuation device (e.g., bubble curtain or similar) available, if needed, to achieve the targeted
reduction in noise levels, pending results of sound field verification testing. One monopile and
one jacket may be installed without attenuation in order to establish baseline noise measurements
from which to determine the amount of attenuation provided by the attenuation mitigation
technology.

If Vineyard Wind uses a bubble curtain, NMFS OPR would require the bubble curtain to
distribute air bubbles around 100 percent of the piling perimeter for the full depth of the water
column. The lowest bubble ring shall be in contact with the mudline for the full circumference
of the ring, and the weights attached to the bottom ring shall ensure 100 percent mudline contact.
No parts of the ring or other objects shall prevent full mudline contact. Vineyard Wind would
require that construction contractors train personnel in the proper balancing of airflow to the
bubblers, and would require that construction contractors submit an inspection/performance
report for approval by Vineyard Wind within 72 hours following the performance test.
Corrections to the attenuation device to meet the performance standards would occur prior to
impact driving.

Monitoring Protocols

According to the proposed IHA, Vineyard Wind will monitor for protected species before,
during, and after pile driving activities. In addition, observers will record all incidents of marine
mammal occurrence, regardless of distance from the construction activity, and monitors will
document any behavioral reactions in concert with distance from piles being driven.
Observations made outside the clearance zones will not result in delay of pile driving; that pile
segment may be completed without cessation, unless the marine mammal approaches or enters
the clearance zone, at which point pile driving activities would be halted when practicable, as
described above. Pile driving activities include the time to install a single pile or series of piles,
as long as the time elapsed between uses of the pile driving equipment is no more than 30
minutes.

In the proposed IHA, NMFS OPR proposes the following additional measures for visual
monitoring:

(1) Monitoring will be conducted by qualified, trained PSOs, who will be placed on the
installation vessel, which represents the best vantage point to monitor for marine
mammals and implement shutdown procedures when applicable;

(2) A minimum of two PSOs will be on duty at all times during pile driving activity. A
minimum of four PSOs will be stationed at the pile driving site at all times during pile
driving activity;

(3) PSOs may not exceed four consecutive watch hours; must have a minimum two hour
break between watches; and may not exceed a combined watch schedule of more than
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12 hours in a 24- hour period;

(4) Monitoring will be conducted from 60 minutes prior to commencement of pile driving,
throughout the time required to drive a pile, and for 30 minutes following the conclusion
of pile driving;

(5) PSOs will have no other construction-related tasks while conducting monitoring;

(6) PSOs should have the following minimum qualifications:

Visual acuity in both eyes (correction is permissible) sufficient for discernment of
moving targets at the water’s surface with ability to estimate target size and distance;
use of binoculars may be necessary to correctly identify the target;

Ability to conduct field observations and collect data according to assigned protocols;
Experience or training in the field identification of marine mammals, including the
identification of behaviors;

Sufficient training, orientation, or experience with the construction operation to
provide for personal safety during observations;

Writing skills sufficient to document observations including, but not limited to: the
number and species of marine mammals observed; dates and times when in-water
construction activities were conducted; dates and times when in-water construction
activities were suspended to avoid potential incidental injury of marine mammals
from construction noise within a defined shutdown zone; and marine mammal
behavior; and

Ability to communicate orally, by radio or in person, with project personnel to
provide real-time information on marine mammals observed in the area as necessary.

According to the proposed IHA, NMFS OPR requires observer teams employed by Vineyard
Wind in satisfaction of the mitigation and monitoring requirements described in the proposed
IHA must meet the following additional requirements:

Independent observers (i.e., not construction personnel) are required;

At least one observer must have prior experience working as an observer;

Other observers may substitute education (degree in biological science or related
field) or training for experience;

One observer will be designated as lead observer or monitoring coordinator. The lead
observer must have prior experience working as an observer; and

NMFS will require submission and approval of observer CVs.

Vessel Strike Avoidance

According to the proposed IHA, NMFS OPR requires that vessel strike avoidance measures will
include, but are not limited to, the following, except under circumstances when complying with
these measures would put the safety of the vessel or crew at risk:

All vessel operators and crew must maintain vigilant watch for cetaceans and
pinnipeds, and slow down or stop their vessel to avoid striking these protected
species;
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All vessels transiting to and from the WDA and traveling over 10 knots would have a
visual observer who has undergone marine mammal training stationed on the vessel.
Visual observers monitoring the vessel strike avoidance zone may be third-party
observers (i.e., PSOs) or crew members, but crew members responsible for these
duties must be provided sufficient training to distinguish marine mammals from other
phenomena and broadly to identify a marine mammal as a right whale, other whale
(defined in this context as sperm whales or baleen whales other than right whales), or
other marine mammal;

From November 1 through May 14, all vessels, regardless of size, must travel at less
than 10 knots (18.5 km/hr.) within the WDA,

From November 1 through May 14, when transiting to or from the WDA, vessels
must either travel at less than 10 knots, or, must implement visual surveys with at
least one visual observer to monitor for North Atlantic right whales (with the
exception of vessel transit within Nantucket Sound);

All vessels must travel at 10 knots (18.5 km/hr.) or less within any designated
Dynamic Management Area (DMA), with the exception of crew transfer vessels;

Crew transfer vessels traveling within any designated DMA must travel at 10 knots
(18.5 km/hr.) or less, unless North Atlantic right whales are clear of the transit route
and WDA for two consecutive days, as confirmed by vessel based surveys conducted
during daylight hours and real-time PAM, or, by an aerial survey, conducted once the
lead aerial observer determines adequate visibility. 1f confirmed clear by one of the
measures above, vessels transiting within a DMA must employ at least two visual
observers to monitor for North Atlantic right whales. If a North Atlantic right whale
is observed within or approaching the transit route, vessels must operate at less than
10 knots until clearance of the transit route for two consecutive days is confirmed by
the procedures described above;

All vessels greater than or equal to 65 ft. (19.8 m) in overall length will comply with
10 knot (18.5 km/hr.) or less speed restriction in any Seasonal Management Area
(SMA) per the NOAA ship strike reduction rule (73 FR 60173; October 10, 2008);

All vessel operators will reduce vessel speed to 10 knots (18.5 km/hr.) or less when
any large whale, any mother/calf pairs, pods, or large assemblages of non-delphinoid
cetaceans are observed near (within 100 m (330 ft.)) an underway vessel;

All survey vessels will maintain a separation distance of 500 m (1,640 ft.) or greater
from any sighted North Atlantic right whale;

If underway, vessels must steer a course away from any sighted North Atlantic right
whale at 10 knots (18.5 km/hr.) or less until the 500 m (1640 ft.) minimum separation
distance has been established. If a North Atlantic right whale is sighted in a vessel’s
path, or within 500 m (330 ft.) to an underway vessel, the underway vessel must
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reduce speed and shift the engine to neutral. Engines will not be engaged until the
right whale has moved outside of the vessel’s path and beyond 500 m. If stationary,
the vessel must not engage engines until the North Atlantic right whale has moved
beyond 500 m;

e All vessels will maintain a separation distance of 100 m (330 ft.) or greater from any
sighted non-delphinoid cetacean. If sighted, the vessel underway must reduce speed
and shift the engine to neutral, and must not engage the engines until the non-
delphinoid cetacean has moved outside of the vessel’s path and beyond 100 m. If a
vessel is stationary, the vessel will not engage engines until the non-delphinoid
cetacean has moved out of the vessel’s path and beyond 100 m;

e All vessels will maintain a separation distance of 50 m (164 ft.) or greater from any
sighted delphinoid cetacean, with the exception of delphinoid cetaceans that
voluntarily approach the vessel (i.e., bow ride). Any vessel underway must remain
parallel to a sighted delphinoid cetacean’s course whenever possible, and avoid
excessive speed or abrupt changes in direction. Any vessel underway must reduce
vessel speed to 10 knots (18.5 km/hr.) or less when pods (including mother/calf pairs)
or large assemblages of delphinoid cetaceans are observed. Vessels may not adjust
course and speed until the delphinoid cetaceans have moved beyond 50 m and/or the
abeam of the underway vessel,

e All vessels will maintain a separation distance of 50 m (164 ft.) or greater from any
sighted pinniped; and

o All vessels underway will not divert or alter course in order to approach any whale,
delphinoid cetacean, or pinniped. Any vessel underway will avoid excessive speed or
abrupt changes in direction to avoid injury to the sighted cetacean or pinniped.

According to the proposed IHA, NMFS OPR requires Vineyard Wind to ensure that vessel
operators and crew maintain a vigilant watch for marine mammals by slowing down or stopping
the vessel to avoid striking marine mammals. Project-specific training will be conducted for all
vessel crew prior to the start of the construction activities. Confirmation of the training and
understanding of the requirements will be documented on a training course log sheet.

3.3.3 Proposed Monitoring and Reporting

In order to issue an IHA for an activity, Section 101(a)(5)(D) of the MMPA states that NMFS
must set forth requirements pertaining to the monitoring and reporting of such taking. The
MMPA implementing regulations at 50 CFR 216.104 (a)(13) indicate that requests for
authorizations must include the suggested means of accomplishing the necessary monitoring and
reporting that will result in increased knowledge of the species and of the level of taking or
impacts on populations of marine mammals that are expected to be present in the proposed
action area. Effective reporting is critical both to compliance and for ensuring that the most
value is obtained from the required monitoring.
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Monitoring and reporting requirements prescribed by NMFS in an MMPA take authorization
should contribute to improved understanding of one or more of the following:

e Occurrence of marine mammal species or stocks in the area in which take is
anticipated (e.g., presence, abundance, distribution, density).

e Nature, scope, or context of likely marine mammal exposure to potential
stressors/impacts (individual or cumulative, acute or chronic), through better
understanding of: (1) action or environment (e.g., source characterization,
propagation, ambient noise); (2) affected species (e.g., life history, dive patterns); (3)
co-occurrence of marine mammal species with the action; or (4) biological or
behavioral context of exposure (e.g., age, calving or feeding areas).

¢ Individual marine mammal responses (behavioral or physiological) to acoustic
stressors (acute, chronic, or cumulative), other stressors, or cumulative impacts from
multiple stressors.

e How anticipated responses to stressors affect either: (1) long-term fitness and survival
of individual marine mammals; or (2) populations, species, or stocks.

e Effects on marine mammal habitat (e.g., marine mammal prey species, acoustic
habitat, or other important physical components of marine mammal habitat).

e Mitigation and monitoring effectiveness.

Visual Marine Mammal Observations

According to the proposed IHA, NMFS OPR requires Vineyard Wind to collect sighting data
and behavioral responses to pile driving activity for marine mammal species observed while pile
driving activities are taking place. All observers will be trained in marine mammal identification
and behaviors and are required to have no other construction-related tasks while conducting
monitoring. PSOs would monitor all clearance zones at all times. PSOs would also monitor an
area extending to the distance where noise that may result in Level B harassment is predicted
(i.e., 4,121 m for monopiles and 3,220 m for jacket piles) and would document any marine
mammals observed within these zones, to the extent practicable. NMFS OPR expects that the
PSOs will be able to reliably detect large whales within 2,500 m of the pile being installed.
Vineyard Wind would conduct monitoring before (beginning at least 60 minutes prior to planned
start of pile driving), during, and after pile driving, with observers located at the best practicable
vantage points on the pile driving vessel to maximize detectability of whales in the monitoring
zone.

According to the proposed IHA, NMFS OPR requires Vineyard Wind to implement the
following procedures for pile driving:
e A minimum of two PSOs will maintain watch at all times when pile driving is
underway.
e PSOs would be located at the best vantage point(s) on the installation vessel to ensure
that they are able to observe the entire clearance zones and as much of the Level B
harassment zone as possible.
e During all observation periods, PSOs will use binoculars and the naked eye to search
continuously for marine mammals.
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e PSOs will be equipped with reticle binoculars and night vision binoculars.

e |f the clearance zones are obscured by fog or poor lighting conditions, pile driving
will not be initiated until clearance zones are fully visible. Should such conditions
arise while impact driving is underway, the activity would be halted when practicable,
as described above.

e The clearance zones will be monitored for the presence of marine mammals before,
during, and after all pile driving activity.

e When monitoring is required during vessel transit (as described above), the
PSO(s) will be stationed on vessels at the best vantage points to ensure
maintenance of standoff distances between marine mammals and vessels (as
described above). Vineyard Wind would implement the following measures
during vessel transit when there is an observation of a marine mammal:

e PSOs will record the vessel’s position and speed, water depth, sea state, and visibility
will be recorded at the start and end of each observation period, and whenever there is
a change in any of those variables that materially affects sighting conditions.

e PSOs will record the time, location, speed, and activity of the vessel, sea state, and
visibility.

e Individuals implementing the monitoring protocol will assess its effectiveness using
an adaptive approach. PSOs will use their best professional judgment throughout
implementation and seek improvements to these methods when deemed appropriate.
Any modifications to the protocol will be coordinated between NMFS and Vineyard
Wind.

Data Collection

Under the proposed IHA, observers are required to use standardized data forms. Among other
pieces of information, Vineyard Wind will record detailed information about any implementation
of delays or shutdowns, including the distance of animals to the pile and a description of specific
actions that ensued and resulting behavior of the animal, if any. NMFS OPR requires that, at a
minimum, the following information be collected on the sighting forms:

e Date and time that monitored activity begins or ends;

e Construction activities occurring during each observation period;

e Weather parameters (e.g., wind speed, percent cloud cover, visibility);

e Water conditions (e.g., sea state, tide state);

e Species, numbers, and, if possible, sex and age class of marine mammals;

e Description of any observable marine mammal behavior patterns, including bearing
and direction of travel and distance from pile driving activity;

e Distance from pile driving activities to marine mammals and distance from the
marine mammals to the observation point;

e Type of construction activity (e.g., monopile or jacket pile installation) when marine
mammals are observed.

e Description of implementation of mitigation measures (e.g., delay or shutdown).
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e Locations of all marine mammal observations; and

e Other human activity in the area.

e Vineyard Wind will note behavioral observations, to the extent practicable, if an
animal has remained in the area during construction activities.

Acoustic Monitoring

According to the proposed IHA, Vineyard Wind would utilize a PAM system to supplement
visual monitoring. The PAM system would be monitored by a minimum of one acoustic PSO
(with no other PSO duties) beginning at least 30 minutes prior to ramp-up of pile driving and at
all times during pile driving. Acoustic PSOs would immediately communicate all detections of
marine mammals to visual PSOs, including any determination regarding species identification,
distance, and bearing and the degree of confidence in the determination. Under the proposed
IHA, PAM would be used to inform visual monitoring during construction; outside of the May 1
— May 14 and November 1 — December 31 shoulder periods, no mitigation actions would be
required on PAM detection alone. The PAM system would not be located on the pile installation
vessel.

As per the proposed IHA, acoustic PSOs may be on watch for a maximum of four consecutive
hours followed by a break of at least two hours between watches. Acoustic PSOs would be
required to complete specialized training for operating PAM systems. PSOs can act as acoustic
or visual observers (but not simultaneously) as long as they demonstrate that their training and
experience are sufficient to perform each task.

As part of the proposed IHA, Vineyard Wind would be required to conduct sound source
verification dur