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1 Description of Specified Activity

Sunrise Wind LLC (Sunrise Wind), a 50/50 joint venture between Orsted North America Inc.
(Orsted NA) and Eversource Investment LLC (Eversource), proposes to construct and operate the Sunrise
Wind Farm Project (hereinafter referred to as the Project). The purpose of the Project is to provide clean,
reliable offshore wind energy that will increase the amount and availability of renewable energy to New
York consumers while creating the opportunity to displace electricity generated by fossil fuel-powered
plants and offering substantial economic and environmental benefits. New York has adopted substantial
renewable portfolio standards and clean energy targets to address issues associated with climate change,
highlighting the current and future demand for this Project. As such, the Project will help the state achieve
the clean energy goals set forth in the Clean Energy Standards (CES) and more recently, the Climate
Leadership Community Protection Act (CLCPA), which was signed in July 2019 and adopts the most
ambitious and comprehensive climate and clean energy legislation in the country. The CLCPA sets forth
an ambitious plan that sets the New York State (NYS) goal of achieving 100 percent carbon-free
electricity by 2040 and 70 percent of electricity from renewable sources by 2030, including a target of
reaching 9,000 MW of offshore wind by 2035. In response to the expressed need and demand, Sunrise
Wind executed a contract with New York State Energy Research and Development Authority
(NYSERDA) for a 25-year Offshore Wind Renewable Energy Certificate (OREC) Agreement in October
2019. Under the OREC Agreement, NYSERDA will purchase ORECs generated by the operational
Project and make them available for purchase by New York load-serving entities. The Project is being
developed to fulfill its obligations to New York in accordance with this Agreement. As specified in the
OREC Agreement, the Project will generate electricity from an offshore wind farm located in the Sunrise
Wind Farm for transmission and delivery to the existing Long Island Power Authority (LIPA) Holbrook
Substation.

The Project is defined within the Sunrise Wind Construction and Operations Plan (COP) (Sunrise-
Wind 2021) using a Project Design Envelope (PDE) approach. The PDE defines “a reasonable range of
project designs” associated with various components of a project (e.g., foundation and WTG options)
(Sunrise-Wind 2021). The PDE for the Project is based on a generating capacity ranging between 924
megawatts (MW) and 1,034 MW with power transmitted to shore through direct current (DC) submarine
cables. The project includes the following primary offshore components: up to 94 wind turbine generators
(WTG) at 102 potential locations; one Offshore Converter Station (OCS-DC), up to 95 foundations (for
WTGs and the OCS-DC); up to 180 miles (mi) (290 kilometers [km]) of Inter-Array Cables (IACs); and
one DC Sunrise Wind Export Cable (SRWEC) located within an up to 104.7-mi (168.5-km)-long
corridor. Onshore components will include an Onshore Transmission Cable, transition join bay (TJB) and
concrete and/or direction buried joint bays and associated components; onshore interconnection cable;
fiber optic cable co-located with the Onshore Transmission and Onshore Interconnection Cables; and one
Onshore Converter Station (OnCS-DC). Sunrise Wind is committed to a Project layout with WTGs and
the OCS-DC sited in a uniform east-west/ north-south grid with 1.15 mi (1 nm, 1.8 km) by 1.15 mi (1 nm,
1.8 km) spacing that aligns layouts proposed for other projects in the Rhode Island/Massachusetts Wind
Energy Area (RI-MA WEA) and Massachusetts Wind Energy Area (MA WEA).
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The wind farm portion of the Project (i.e., the SRWF) will be located on the Outer Continental
Shelf (OCS) in the designated BOEM Renewable Energy Lease Area OCS-A 0487 (Lease Area)’. The
Lease Area is approximately 18.9 statute mi (16.4 nautical miles [nm], 30.4 km) south of Martha’s
Vineyard, Massachusetts (MA), approximately 30.5 mi (26.5 nm, 48.1 km) east of Montauk, New York
(NY), and 16.7 mi (14.5 nm, 26.8 km) from Block Island, Rhode Island (RI) (Figure 1). The Lease Area
contains portions of areas that were originally awarded through the BOEM competitive renewable energy
lease auctions of the WEA off the shores of Rl and MA. Other components of the Project will be located
in federal waters on the OCS, in state waters of New York, and onshore components in the Town of
Brookhaven, Long Island, New York. Figure 2 depicts the conceptual arrangement of offshore and
onshore Project components. The SRWEC is planned to make landfall at Smith Point Country Park (in
the Town of Brookhaven) using a combination of cable installation methods from shore and in nearshore
waters. The proposed interconnection location for the Project is the Holbrook Substation, which is owned
and operated by the LIPA.

For the purposes of analyzing potential take of marine mammals as a result of construction and
operations activities, the Project has been split into eight (8) primary elements including: WTG monopile
foundation installation, OCS-DC piled jacket foundation installation, cable landfall construction, OCS-
DC seawater cooling system, high resolution geophysical (HRG) surveys, potential munitions, explosives
of concern (MEC)/unexploded ordnance (UXO) detonations, construction vessel activity, and fisheries
and benthic monitoring. Locations of both the Sunrise Wind Farm (SRWF) and the Sunrise Wind Export
Cable (SRWEC) are shown on Figure 1; the onshore portions of the Project are shown on Figure 2.

L A portion of Lease Area OCS-A 0500 (Bay State Wind LLC) and the entirety of Lease Area OCS-A 0487
(formerly Deepwater Wind New England LLC) were assigned to Sunrise Wind LLC on September 3, 2020, and the
two areas were merged, and a revised Lease OCS-A 0487 was issued on March 15, 2021. Thus, when using the term
“Lease Area” within this document, Sunrise Wind is referring to the new merged Lease Area OCS-A 0487.
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Figure 2. Onshore and offshore project components (reproduced from COP Figure 1.1-3) (Sunrise-Wind 2021).

1.1 Offshore Project Components and Construction Activities

The Project’s key offshore components are described in detail in Section 3.3.3 - 3.3.5 of Volume |
of the COP (Sunrise-Wind 2021). These include components within the SRWF (WTG and OCS-DC
Foundations) and the SRWEC. Sunrise Wind has evaluated all Project activities for potential harassment
as required under 50 CFR §216.104. Construction of the Project will include WTG foundation installation
using monopiles, OCS-DC foundation installation using a piled jacket, cable landfall construction, OCS-
DC seawater cooling system, HRG surveys, potential in-situ UXO/MEC disposal, and construction vessel
activity including during inter-array cable (IAC) and SRWEC installation. Of these activities, only the
OCS-DC seawater cooling system and HRG surveys are anticipated to occur during subsequent years of
operation. It is anticipated that separate installation vessels will complete installation of the WTG
monopile foundations and the OCS-DC piled jacket foundation. Thus, piling of monopile foundations and
piled jacket foundations may occur simultaneously. If one monopile vessel and one piled jacket vessel are
working simultaneously, installation of up to 6 piles may be installed (2 monopiles and 6 pin piles).
Additionally, it is possible that 2 separate vessels may work simultaneously to install up to 4 total
monopiles per day (assuming 2 monopiles per day, per vessel). At a maximum, the Project expects up to
two vessels working simultaneously (e.g., two monopile vessels, or one monopile foundation vessel and
one piled jacket foundation vessel). This approach assumes 24/7 piling in addition to simultaneous piling
operations among the up to 2 pile installation vessels.

1.1.1 WTG Monopile Foundation Installation

Figure 3 provides a conceptual example of the WTG support structures (i.e., towers and
foundations) which will be designed to withstand 500-year hurricane wind and wave conditions, and the
external platform level will be designed above the 1,000-year wave scenario. A WTG monopile
foundation typically consists of a single steel tubular section, with several sections of rolled steel plate
welded together. A transition piece (TP) may be fitted over the top of the monopile and secured via a
bolted connection. Secondary structures on each WTG monopile foundation will include a boat landing or
alternative means of safe access (e.g., Get Up Safe — a motion compensated hoist system allowing vessel

LGL Ecological Research Associates, Inc. Page 4



Sunrise Wind Request for Incidental Take Regulations May 2022

to foundation personnel transfers without a boat landing), ladders, a crane, and other ancillary
components. The TP may either be installed separately following the monopile installation or the
monopile and TP may be fabricated and installed as an integrated single component. If the monopile and
TP are fabricated and installed as an integrated component, the secondary structures will be installed on
the TP subsequently and in separate smaller operations. The TP will be painted yellow and marked
according to U.S. Coast Guard (USCG) requirements.

Up to 94 WTG monopile foundations (located at 102 potential positions) with a maximum
diameter tapering from 7 m above the waterline to 12 m (39 ft) below the waterline (7/12 m monopile)
will be installed in the Sunrise Wind Farm. Although up to 94 WTGs are expected to be installed, Sunrise
Wind has accounted for up to 8 potential locations where WTG installation is begun but unable to be
completed due to environmental or engineering constraints (i.e., only 94 WTGs will be installed, but the
PDE includes seafloor preparation and foundation installation activities at 102 potential locations).

Monopiles will be installed using an impact pile driver with a maximum hammer energy of 4,000
kJ to a maximum penetration depth of 50 m (164 ft). Installation of each monopile will include a 20-
minute soft start where lower hammer energy is used at the beginning of each pile installation during pile
driving activity to provide additional protection to mobile species (e.g., whales, dolphins, porpoises) in
the vicinity by allowing them to vacate the area prior to the commencement of pile driving activities.
Under normal conditions, after completion of the 20-minute soft start period, installation of a single
monopile foundation is estimated to require 1-4 hours (12 hours maximum for a single monopile). It is
anticipated that a maximum of 3 monopile foundations can be driven into the seabed per day using one
installation vessel, assuming 24-hour pile driving operation?. Additionally, it is possible that 2 separate
vessels may work simultaneously which would result in installation of up to 4 total monopiles per day
(maximum 2 per day on each of the two vessels), assuming 24-hour pile driving operations.

To be able to install WTG and OCS-DC foundations, impact pile driving 24-hours per day is
deemed necessary by taking into account the amount of time required to install the foundations in
comparison to the time available for installation when factoring in various limitations. Under ideal
conditions and consistent with the assumption that up to 3 monopile foundations could be installed in a
single day (24-hour period including nighttime), installation of a single monopile at a minimum would
involve a 1-hour pre-clearance period, 4 hours of piling, and 4 hours to move to the next piling location
where the process would begin again. This results in an estimated 9 hours of installation time per pile, or
918 total hours for 102 WTG monopile foundations under ideal conditions for all installations.
Installation of the OCS-DC jacket foundation pin piles (see details below) would require a 1-hr pre-
clearance period, up to 6 hours of piling, and approximately 2 hours between piles for a per-pile
installation time of 9 hours and a total of time of 72 hours for all 8 OCS-DC jacket foundation pin piles.
Adding this to the WTG monopile foundation installation time brings the total to 990 hours of installation
time under ideal conditions.

If pile driving were only allowed from sunrise to sunset, and no pile driving was conducted from
January 1 through April 30, then approximately 2,940 hours would initially be available for pile driving
(this assumes an average of 12 hours of daylight per day for 245 days). Based on prior experience, it is
reasonable to assume that approximately 30% of the time would be unavailable due to weather conditions,

2 In support of the request for nighttime piling, @rsted is assessing the opportunity to conduct a marine mammal
monitoring field demonstration project in the spring of 2022. Additional details on the project and further
engagement will follow.
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bringing the available time down to 2,058 hours and leaving a buffer of approximately 1,100 hours
between the minimum time required to install the foundations and the time available. However, many
other factors are anticipated to further reduce the time available for installations. For example, delays are
likely due to the presence of protected species, equipment downtime and/or supply chain issues in
receiving materials, commercial fishing, and other marine activity in the area. Other Project operations
that must occur during good weather conditions such as vessel-to-vessel transfers of crew, equipment, and
materials are all likely to prohibit piling during otherwise available daylight hours. COVID-19 has
introduced new challenges, increases the potential for in-season Project delays, and highlights the
schedule risks associated with heath concerns. Although not quantifiable at this time, the combined effect
of these unforeseeable factors will further reduce the available time for piling to a point where there is an
insufficient buffer between the time required for installations and the time available for installations
within a single operational season should piling only be allowed during daylight hours.

To complete installation within a single season and should pile driving be limited to daylight hours,
operations would need to be conducted in the currently excluded January-April timeframe to create a
sufficient buffer between required installation time and available installation time. Since the January to
April timeframe is when North Atlantic right whales (NARW) are present in the region in higher
numbers, the potential impacts to this species would increase. Alternatively, if the installations were to
occur within the same May—December period during daylight only but extend across multiple seasons,
there would be an overall increase in vessel traffic, which could also increase potential impacts to NARW
and other marine mammals. For these reasons, the ability to conduct nighttime impact pile driving of
WTG and OCS-DC foundations during time periods when the fewest number of NARW are likely to be
present in the region is expected to result in the lowest overall impact of the project on marine mammals,
including NARW.

Should nighttime pile driving occur, the best currently available technology will be used to mitigate
the potential impacts and result in the least practicable adverse impacts. These monitoring methods will
include the use of night vision equipment and infrared/thermal imaging. Night vision equipment and
infrared/thermal imaging have been shown to allow for the detection of marine mammals at night at a
similar probability of detecting marine mammals during daylight visual monitoring (Verfuss et al. 2018;
Guazzo et al. 2019).

One or more noise abatement systems (NAS), such as a bubble curtain, evacuated sleeve system,
encapsulated bubble system (HydroSound Dampers), or Helmholtz resonators (AdBm) will be used
during WTG and OCS-DC foundation installations to reduce sounds propagated into the marine
environment. Several recent studies summarizing the effectiveness of NAS have shown that broadband
sound levels are likely to be reduced by anywhere from 7 to 17 dB, depending on the environment, pile
size, and the size, configuration and number of systems used (Buehler et al. 2015; Bellmann et al. 2020a).
The type and number of NAS to be used during construction have not yet been determined, but at a
minimum, will consist of a double big bubble curtain or a single bubble curtain paired with an additional
sound attenuation device. Based on prior measurements, this combination of NAS is reasonably expected
to achieve at least 10 dB broadband attenuation of impact pile driving sounds (described further in
Section 0).

A typical monopile installation sequence begins with the monopiles transported directly to the
Sunrise Wind Farm for installation or to the construction staging port by an installation vessel or a
feeding barge. At the foundation location, the main installation vessel upends the monopile in a vertical
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position in the pile gripper mounted on the side of the vessel. The hammer is then lifted on top of the pile
and pile driving commences with a soft start and proceeds to completion using up to 4,000-kJ of hammer
energy. Piles are driven until the target embedment depth is met (up to 50 m), then the pile hammer is
removed and the monopile is released from the pile gripper. Once the monopile is installed to the target
depth, the TP or separate secondary structures will be lifted over the pile by the installation vessel. If
used, the TP will be bolted to the monopile. Once installation of the monopile and TP is complete, the
vessel moves to the next installation location.

Figure 3. Conceptual monopile foundation with Secondary Structure after Installation (reproduced from COP Figure
3.3.5-1) (Sunrise-Wind 2021).
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1.1.2 OCS-DC Piled Jacket Foundation Installation

One OCS-DC piled jacket foundation will be constructed to support the OCS-DC. A piled jacket
foundation is formed of a steel lattice construction (comprising tubular steel members and welded joints)
secured to the seabed by means of hollow steel pin piles attached to the jacket. Unlike monopiles, there is
no separate TP; the TP and ancillary components are fabricated as an integrated part of the jacket. Rock
may be used to provide a level seafloor around the base of the structure. Figure 4 represents the four-
legged piled jacket foundation being considered for the OCS-DC, which will be designed to withstand the
1,000-year hurricane wind and wave conditions in accordance with the American Petroleum Institute
(API) standards.

The piled jacket foundation will have four legs with 2 pin piles per leg. The platform height will be
up to 26.8 m (88 ft) with a leg diameter of up to 4.6 m (15 ft) and a pile diameter of up to 4 m (13 ft).
Installation of OCS-DC jacket foundation pin piles (2 per leg, 8 total) will be performed using an impact
pile driver with a maximum hammer energy of 4,000-kJ to a maximum penetration depth of 90 m (295
ft). Installation of a single piled jacket foundation is estimated to require approximately 48 hours of pile
driving per jacket (which includes up to 6 hours of pile driving per pile). It is assumed that the pile
driving would occur within a 72-hour window (~ 3 days) including wait time in between pile installation.
Pile driving activity will include a 20-minute soft start at the beginning of each pile installation.

Delivery of pin piles and the associated jacket foundations will be the same as delivery of WTG
monopiles described above using installation vessels and feeder barges. The jacket is installed first and is
lifted vertically and lowered onto the jacket’s foundation and the pin piles lifted into place through the
jacket feet for driving. Each pin pile is then driven in turn until the target embedment depth is met for
each pin, then the pile hammer is removed. If a pin pile does not reach target depth due to the presence of
rock or hard soil in some lower part of the substrate, the drive and drill method will be used. When the pin
pile meets refusal, impact piling will be stopped and the substrate below the pile will be drilled out. Then
the piling will be re-established again and piled to its final position. If refusal occurs again, the drilling
and driving will alternate until the pin pile has reached its final position.

1.1.3 OCS-DC Seawater Cooling System

The OCS-DC requires the withdrawal of raw seawater through a cooling water intake structure
(CWIS) to dissipate heat produced through the AC to DC conversion and then discharge this water as
thermal effluent to the marine receiving waters. Sunrise Wind has submitted an NPDES Permit
application to the US Environmental Protection Agency (EPA), as the EPA will be responsible for
implementing the NPDES permit program for the Project. The OCS-DC discharge is subject to the
requirements of Section 403 of the Clean Water Act (CWA), commonly referred to as the Ocean
Discharge Criteria. Section 316(b) of the CWA also requires NPDES permits for facilities with a CWIS
ensure that the location, design, construction, and capacity reflect the best technology available (BT A) to
minimize harmful impacts on the environment.
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Figure 4. Example OCS-DC piled jacket foundation concept (reproduced from COP Figure 3.3.5-2) (Sunrise-Wind
2021).

The CWIS includes intake pipes and sweater lift pumps (SWLP), course filters, electrochlorination
system, heat exchange system, and a dump caisson. The OCS-DC is proposing to discharge non-contact
cooling water (NCCW) and non-contact stormwater to the marine receiving water. NCCW is defined as a
wastewater that does not come into contact with process operations (raw materials, intermediate product,
waste product, finished product) of a facility and will only be used to covey heat from the facility.

The CWIS is comprised of three individual vertical pipes in a single parallel cluster attached to the
steel foundation jacket. Each intake pipe will be separate, with no cross-over connections between intake
pipes (i.e., each SWLP/intake pipe assembly will operate independent). The SWLPs will be located
within the vertical intake pipe, approximately 12 m (39 ft) below the ocean surface. The design intake
flow (DIF) for the OCS-DC is 8.1 million gallons per day (MGD); however, the Average Flow Intake
(AFI) will generally range from 4.0 MGD to 5.3 MGD. The cooling water withdrawn by the SWLPs will
be directed to the coarse filters, after which a small portion (approximately 1 percent) will be diverted to
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the Electrochlorination System and the remainder (approximately 99 percent) will be directed to the Heat
Exchange System and then discharged through the Dump Caisson. Although the intake of raw seawater is
substantial (up to 8.1 MGD), this water would cool quite quickly when it mixes with the surrounding
waters. In addition, the amount of heated seawater that would be discharged is very small relative to the
waters surrounding the Project Area. The rate at which seawater would be taken (e.g. maximum through-
screen velocity [TSV], 0.1525 m/s [0.5 ft/s]) is below the threshold required for new facilities defined at
8125.84(c) and is therefore protective against the impingement of juvenile and adult life stages of finfish
and other mobile organisms. However, egg or larval life stages of fish as well as invertebrates present in
the vicinity of the intake would be susceptible to entrainment. Further description on potential
entrainment to marine mammal prey is described in Section 9.2.

The Dump Caisson consists of a single outlet vertical pipe oriented downward in the water column.
The Dump Caisson is the primary discharge point for the OCS-DC. Pollutants discharged at the Dump
Caisson will include NCCW and residual chlorine. The heated effluent from the Heat Exchange System
will be directed to the Dump Caisson, as will the backwash from the Coarse Filters. Water will discharge
through the 0.5 m? (5.4 ft?) Dump Caisson opening (at the bottom of the Dump Caisson), which is located
approximately 12 m (40 ft) below local mean seal level (LMSL). In the Dump Caisson, it is expected that
chlorine levels in the NCCW will be negligible/zero during normal operations. Although very unlikely,
hypochlorite could occasional be up to the maximum 2 ppm shock dosing in the Dump Caisson. The
temperature of the water exiting the Heat Exchange System will depend on the ambient air temperature,
ambient water temperature, power output, and other factors. The maximum temperature under all
operating scenarios and conditions will not exceed 32° C (90° F). The behavior of the thermal plume at
the Dump Caisson, including a modelling assessment, is provided in the NPDES Permit application and
summarized below in Section 9.2.

1.1.4 Cable Landfall Construction

Installation of the SRWEC landfall will be accomplished using a horizontal directional drilling
(HDD) methodology. HDD will be used to connect the SRWEC offshore cable to the Onshore
Transmission Cable at the Landfall and to cross the Intercoastal Waterway (ICW) from Fire Island to
mainland Long Island. The drilling equipment will be located onshore and used to create a borehole, one
for each cable, from shore to an exit point on the seafloor approximately 0.5 mi (800 m) offshore. At the
seaward exit site for each borehole, construction activities may include the temporary installation of a
casing pipe, supported by sheet pile “goal posts”, to collect drilling mud from the borehole exit point.
Additionally, 10 sheet piles may be used to support the casing pipe and help to anchor/stabilize the vessel
which will be collecting drilling fluid. Installation of up to two casing pipes (one at each HDD exit pit
location) would be completed using pneumatic pipe ramming equipment while installation of sheet pile
for goal posts would be completed using a vibratory pile driving hammer. These activities would not
occur simultaneously as some of the same equipment on the barge is necessary to conduct both types of
installations. All installation activities would occur during daylight periods.

There will be up to 2 casing pipes which would be installed at an 11-12-degree angle with the
seabed so that the casing pipe creates a straight alignment between the point of penetration at the seabed
and the construction barge. Casing pipe installation will occur from the construction barge and be
accomplished using a pneumatic pipe ramming tool (e.g., Grundoram Taurus or similar) with a hammer
energy of up to 18 kJ. If necessary, additional sections of casing pipe may be welded together on the
barge to extend the length of the casing pipe from the barge to the penetration depth in the seabed.
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Installation of a single casing pipe may take up to 3 hours of pneumatic hammering on each of 2 days for
installation. Installation time will be dependent on the number of pauses required to weld additional
sections onto the casing pipe. For both casing pipes, this would mean a total of 4 days of installation.
Removal of the casing pipes is anticipated to require approximately the same amount of pneumatic
hammering and overall time, or less, meaning the pneumatic pipe ramming tool may be used for up to 3
hours per day on up to 8 days.

Up to 6 goal posts may be installed to support the casing pipe between the barge and the
penetration point on the seabed. Each goal post would be composed of 2 vertical sheet piles installed
using a vibratory hammer such as an American Piledriving Equipment (APE) model 300 (or similar). A
horizontal cross beam connecting the two sheet piles would then be installed to provide support to the
casing pipe. Up to 10 additional sheet piles may be installed per borehole to help anchor the barge and
support the construction activities. This results in a total of up to 22 sheet piles per borehole and two
boreholes bringing the overall total to 44 sheet piles. Sheet piles used for the goal posts and supports
would be up to 30 m (100 ft) long, 0.6 m (2 ft) wide, and 1 inch thick. Installation of the goal posts would
require up to 6 days per borehole, or up to 12 days total for both boreholes. Sheet pile may require up to 2
hours of vibratory piling and up to 4 sheet piles may be installed per day (total of 8 hours of vibratory pile
driving per day). Removal of the goal posts may also involve the use of a vibratory hammer and likely
require approximately the same amount of time as installation (12 days total for both boreholes). Thus,
use of a vibratory pile driver to install and remove sheet piles may occur on up to 24 days at the landfall
location. Installation of the SRWEC Landfall will be subject to New York State time of year restrictions.
All landfall activities will be conducted within this allocated timeframe. All of the sheet pile goal posts
would be installed first, followed by installation of the casing pipe.

HDD Landfall
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Figure 5: HDD Cable Landfall Design (Sunrise-Wind 2021).
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1.1.5 High Resolution Geophysical (HRG) Surveys

HRG surveys will be conducted intermittently during the construction period to identify seabed
debris and inspect cable installations. These surveys may utilize equipment such as multi-beam
echosounders, sidescan sonars, shallow penetration sub-bottom profilers (SBPs) (e.g., “Chirp”,
parametric, and non-parametric SBPs), medium penetration sub-bottom profilers (e.g., sparkers and
boomers), ultra-short baseline positioning equipment, and marine magnetometers. See Table 36 within
section 6.5.2 for more information on the equipment listed above. An estimated 30,861 line km may be
surveyed during the construction and operations phases of the Project over the 5-year duration of the
ITRs; further breakdown of this total is described in the following paragraphs.

During the construction phase, an estimated 24,550 survey line km, plus in-fill and re-surveys may
be necessary to survey the inter-array cables and the Sunrise Wind Export Cable in water depths ranging
from 2 m (6.5 ft) to 55 m (180 ft). A maximum of 4 total vessels may be used for surveying. While the
final survey plans will not be completed until construction contracting commences, on average, 70 km
will be surveyed each day at 7.4 km/hour (4 knots) on a 24-hour basis, although some vessels may only
operate during daylight hours (~12-hour survey vessels). While the final survey plans will not be
completed until construction contracting commences, HRG surveys are anticipated to operate at any time
of year for a maximum of 351 active sound source days over the 2-years of construction.

During the operations phase (a period of approximately 3 years following up to 2 years of
construction anticipated to be covered by the requested incidental take regulations) an estimated 6,311 km
per year may be surveyed in the Sunrise Wind Farm and along the Sunrise Wind Export Cable. Using the
same estimate of 70 km of survey completed each day per vessel, approximately 90 days of survey would
occur each year for a total of up to 270 active sound source days over the 3-year operations period.

1.1.6 Unexploded Ordnance/ Munitions, Explosives of Concern (UXO/MEC)

Within the SRWF there is potential for construction activities to encounter unexploded ordnances/
munitions and explosives of concern and/or (UXO/MEC) on the seabed. These include explosive
munitions such as bombs, shells, mines, torpedoes, etc. that did not explode when they were originally
deployed or were intentionally discarded in offshore munitions dump sites to avoid land-based
detonations. The risk of incidental detonation associated with conducting seabed-altering activities such
as cable laying and foundation installation in proximity to UXO/MECs jeopardizes the health and safety
of project participants. Sunrise Wind follows an industry standard As Low as Reasonably Practical
(ALARP) process that minimizes the number of potential detonations (COP Appendix G2, (Sunrise-Wind
2021)).

For UXO/MECs that are positively identified in proximity to planned activities on the seabed,
several alternative strategies will be considered prior to in-situ UXO/MEC in place. These may include
relocating the activity away from the (avoidance), moving the UXO/MEC away from the activity (lift and
shift), cutting the UXO/MEC open to apportion large ammunition or deactivate fused munitions, using
shaped charges to reduce the net explosive yield of a UXO/MEC (low-order detonation), or using shaped
charges to ignite the explosive materials and allow them to burn at a slow rate rather than detonate
instantaneously (deflagration). Only after these alternatives are considered would a decision to utilize in-
situ UXO/MEC disposal. To detonate a UXO/MEC, a small charge would be placed on the UXO/MEC
and detonated causing the UXO/MEC to then detonate.
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While many of the munitions dump sites are mapped and can be avoided, some UXO/MECs may
have migrated from those sites or are unrecorded elsewhere in the region. To better assess the potential
UXO/MEC encounter risk, geophysical surveys have been and continue to be conducted to identify
potential UXO/MECs that have not been previously mapped. The current estimate of the number of
UXO/MECs that may need to be detonated is based on preliminary findings of historical information on
UXO/MEC:s in the region and HRG survey data. However, potential UXO/MECs identified by HRG
surveys have not yet been investigated to determine if they truly are UXO/MECs. Some that are
determined to be UXO/MECs may be able to be avoided without the need for detonation, but other
UXO/MECs may be encountered that have not yet been identified by the HRG surveys. As these surveys
and analysis of data from them are still underway, the exact number and type of UXO/MECs in the
Project Area are not yet known. Based on prior experience in other regions, the total number of potential
UXO/MECs that have thus far been identified was reduced to the existing estimates using conservative
assumptions of how many may actually be UXO/MECs, and how many of those may not be possible to
avoid, and thus will have to be detonated. It is currently assumed that up to 3 UXO/MECs in the SRWF
may have to be detonated in place and none along the SRWEC route. If all potential UXO/MECs (up to 3)
require detonation, these detonations would occur on 3 different days (1 detonation per day).

1.1.7 Construction Vessel Activity
Project installation is scheduled to take place over a two-year period as seen in
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Figure 6 (COP Section 3.2.2) (Sunrise-Wind 2021). The largest vessels are expected to be used during the
WTG installation phase, with floating/jackup crane barges, cable-laying vessels, supply/crew vessels, and
associated tugs and barges transporting construction equipment and materials. Sunrise Wind is evaluating
the potential use of several existing port facilities located in New York, Connecticut, Maryland,
Massachusetts, New Jersey, Rhode Island, and Virginia to support offshore construction, assembly and
fabrication, crew transfer and logistics. The primary construction ports that are expected to be used during
construction include: Albany and/or Coeymans, New York; Port of New London, Connecticut; and Port
of Dainsville-Quonset Point, Rhode Island. Potential ports expected to be utilized by construction of the
SRWEF are summarized in COP Table 3.3.10-3.

Large work vessels (e.g., jack-up installation vessels and DP cable-laying vessels) for foundation
and WTG installation will generally transit to the work location and remain in the area until installation
time is complete. These large vessels will move slowly over a short distance between work locations.
Transport vessels will travel between several ports and the SRWF over the course of the construction
period following mandatory vessel speed restrictions (see Appendix C). These vessels will range in size
from smaller crew transport boats to tug and barge vessels. However, construction crews responsible for
assembling the WTGs will hotel onboard installation vessels at sea, thus limiting the number of crew
vessel transits expected during the installation of the SRWF. Not all vessels supporting SRWF
construction activities will be deployed at one time. Construction is also anticipated to take place within
specified work windows, which will limit the number of vessels added to the local traffic level at once.
Given the Project location relative to major commercial shipping lanes, no significant disruption to the
normal traffic pattern from construction of the SRWF is expected. Overall, the projected number of
vessels operating during construction of the SRWF and SRWEC is expected to result in only a small and
temporary increase in vessel traffic within the region, with underwater noise expected to be similar to
existing vessel-related underwater noise levels in the area. The types of vessels anticipated to be used
during construction activities, as well as the anticipated number of vessels and vessel trips?, are
summarized in Table 1.

Table 1. Type and number of vessels and number of vessel trips anticipated during
construction activities over the effective period of the requested ITRs.

Maximum Number of Maximum Number of

Vessel Type Simultaneous Vessels Return Trips

Monopile Installation

Heavy Lift Installation Vessel 2 5
Transport Barges 4 102
Transport Barge Tugs 4 102
In-Field Support tug 1 102
Vessel for Bubble Curtain 1 102
Crew Transport Vessel 1 200

3 The anticipated number of vessels and vessel trips are considered within the Vessel Strike Avoidance Plan (Section
11.1.4). The number of vessels and trips would increase with vessel speed constraints.

LGL Ecological Research Associates, Inc. Page 14



Sunrise Wind Request for Incidental Take Regulations May 2022

Vessel Type Maximum Number of Maximum Nurpber of
Simultaneous Vessels Return Trips

PSO Noise Monitoring Vessel 4 102

Completions Vessel 1 102

Sound Field Verification Vessel 1 102
Fall Pipe Vessel 1 6

Turbine Installation

Installation Vessel 1 26

Support Vessels 1 9
Array Cable Installation
Pre-Lay Grapnel Run 1 5
Boulder Clearance Vessel 1 5
Sandwave Clearance Vessel 1 3
Cable Laying Vessel 3 3
Cable Burial Vessel 2 3
Walk to Work Vessel (SOV) 1 6
Crew Transfer Vessel (CTV) 3 18
Survey Vessel 4

Construction Vessel 2 4

Fall Pipe Vessel 2 10

Offshore Converter Station Installation
Primary Installation Vessel 3 0
Transport Vessel 2 0
Support vessels 1 5
Fall Pipe Vessel 1 2
Offshore Export Cable Installation

Pre-Lay Grapnel Run 1 1
Boulder Clearance Vessel 1 1
Sandwave Clearance Vessel 1 1
Cable Laying Vessel 3 6
Cable Burial Vessel 2 4
Tug 4 8
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Vessel Type Maximum Number of Maximum Nurpber of
Simultaneous Vessels Return Trips

Crew Transport Vessel 3 18
Guard Vessel/Scout Vessel 5 9
Survey Vessel 2 6
Fall Pipe Vessel 1 2
Construction Vessel 2 2

All Construction Activities

Safety Vessel 2 40

Crew Transport Vessel 3 300
Jack Up / Lift Boat 1 0
Supply Vessel 1 10
Service Operation Vessel 1 6

Helicopter 2 350

1.1.8 Helicopter Activity

Helicopters may be used during Sunrise Wind Farm construction and operation phases for crew
transfer activities to provide a reduction in the overall transfer time, as well as to reduce the number of
vessels on the water. Two of the closest ports to the Sunrise Wind Lease Area are the Port of Davisville-
Quonset Point, Rhode Island, and the Port of New London, Connecticut. The ports are located
approximately 60—70 km (32 — 38 nautical miles) from the nearest portion of the Lease Area and 90-110
km (49-59 nautical miles) from the most distant parts of the Lease Area, respectively. Assuming a vessel
speed of 10 knots, a one-way trip from one of these ports by vessel would require between 3.25 and 6
hours. Typical crew transfer helicopters are capable of maximum cruising speeds of approximately 140
knots. Assuming a somewhat slower speed of 120 knots, a one-way trip by helicopter would require 16—
30 minutes, thus reducing transit time by 92%.

Without the use of helicopters, all crew transfers to/from offshore locations would be conducted by
vessel (either a dedicated crew transfer vessel or other project vessel transiting between a port and the
offshore location). Crew transfers conducted by helicopters will reduce the number of vessel transits
required for this purpose. Any reduction in the number of vessel transits during the Project will help to
reduce the overall risk of ship strike with marine mammals.

Use of helicopters may be limited by many factors, such as logistical constraints (e.g., ability to
land on the vessels) and weather conditions that effect flight operations. Helicopter use also adds
significant health, safety and environment (HSE) risk to personnel and therefore requires substantially
more crew training and additional safety procedures. These factors can result in significant limitations to
helicopter usage. To maintain construction schedules and reliable wind farm operations, the necessity for
crew transfer vessels and necessary over ocean transits will remain a core component of offshore wind
farm construction and operations.
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However, helicopters do produce sounds that could be audible to marine mammals. Sound
generated by aircraft, both fixed wing and helicopters, is produced within the air, but can transmit through
the water surface and propagated underwater. In general, underwater sound levels produced by fixed wing
aircraft and helicopters are typically low-frequency (16-500 Hz) and range between 84-159 dB re 1 pPa
(Richardson et al. 1995; Patenaude et al. 2002; Erbe et al. 2018). Most sound energy from aircraft reflects
off the air-water interface; only sound radiated downward within a 26-degree cone penetrates below the
surface water (Urick 1972). Aircraft noise is typically in the low- to mid-frequency ranges used by marine
mammals and has therefore has the potential to cause temporary change in behavior and localized
displacement of marine mammals to the extent it transmits from air through the water surface (Richardson
et al. 1985a; Richardson and Wirsig 1997; Nowacek et al. 2007).

Consistent with how sound from aircraft may enter the water, marine mammals tend to react to
aircraft noise more often when the aircraft is lower in altitude, closer in lateral distance, and flying over
shallow water (Richardson et al. 1985b; Patenaude et al. 2002). Temporary reactions by marine mammals
include short surfacing, hasty dives, aversion from the aircraft or dispersal from the incoming aircraft
(Bel'kovich 1960; Kleinenberg et al. 1964; Richardson et al. 1985a; Richardson et al. 1985b; Luksenburg
and Parsons 2009). The response of cetaceans to aircraft noise largely depends on the species as well as
the animal’s behavioral state at the time of exposure (e.g., migrating, resting, foraging, socializing)
(Wirsig et al. 1998). A study conducted in the Beaufort Sea in northern Alaska observed a general lack of
reaction in bowhead and beluga whales to passing helicopters (Patenaude et al. 2002). Patenaude et al.
(2002) reported behavioral response by only 17% of the observed bowhead whales to passing helicopters
at altitudes below 150 m and within a lateral distance of 250 m. Similarly, most observed beluga whales
did not show any visible reaction to helicopters passing when flight altitudes were over 150 m (Patenaude
et al. 2002). Although the sound emitted by aircraft has the potential to result in temporary behavioral
responses in marine mammals, Project-related aircraft would only occur at low altitudes over water
during takeoff and landing at an offshore location where one or more vessels are located. Due to the
intermittent nature and the small area potentially ensonified by this sound source, the potential for
disturbance of marine mammals is expected to be negligible. Thus, the use of helicopters to conduct crew
transfers is likely to provide an overall benefit to marine mammals in the form reduced vessel activity and
associated ship strike risk.

1.1.9 Fisheries and Benthic Monitoring

Fisheries and benthic monitoring surveys have been designed for the Project in accordance with
recommendations set forth in “Guidelines for Providing Information on Fisheries for Renewable Energy
Development on the Atlantic Outer Continental Shelf” (BOEM 2019), which state that a fishery survey
plan should aim to:

¢ Identify and confirm which dominant benthic, demersal, and pelagic species are using the project
site, and when these species may be present where development is proposed;

e Establish a pre-construction baseline which may be used to assess whether detectable changes
associated with proposed operations occurred in post-construction abundance and distribution of
fisheries;

e Collect additional information aimed at reducing uncertainty associated with baseline estimates
and/or to inform the interpretation of research results; and
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e Develop an approach to quantify any substantial changes in the distribution and abundance of
fisheries associated with proposed operations.

The Rhode Island Coastal Resources Management Council (RI CRMC) also set out monitoring
guidelines as part of the Rhode Island Ocean Special Area Management Plan (Ocean SAMP; RICRMC
2010) which stipulate that RI CRMC shall work in conjunction with the Joint Agency Working Group to
“determine requirements for monitoring prior to, during, and post construction.” The Project’s Fisheries
and Benthic Monitoring Plan was developed through an iterative process, and the survey protocols and
methodologies were refined and updated based on feedback received from stakeholder groups. Sunrise
Wind met with numerous regulatory agencies and stakeholders during the development of this plan
including NOAA/NMFS, BOEM, Rhode Island Department of Environmental Management Division of
Marine Fisheries, Massachusetts Division of Marine Fisheries, Massachusetts Office of Coastal Zone
Management, New York Department of Environmental Conservation, New York State Department of
State, and the NYSERDA Environmental and Technical Working Groups (E-TWG and F-TWG). An
additional meeting with Rl CRMC and their Habitat and Fisheries Advisory Boards (HAB and FAB) will
be held in Q1 2022 prior to initiation of surveys. Table 2 summarizes the survey types to be implemented
per the Project’s Fisheries and Benthic Monitoring Plan.
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Table 2: Summary of Fisheries Monitoring Plan Survey Types and Marine Mammal Harassment Potentials

Potential . T
Activity/Type Description Take Risk Assessment and Mitigation
Measures
Requested
Trawl Survey Northeast Area Monitoring and None Minimal risk. Marine mammal monitoring
Assessment Program (NEAMAP) style prior to, during, and after haul-back; gear won’t
trawl survey to sample fish and be deployed if marine mammals (other than
invertebrate community. dolphins and porpoises) observed in the area
(see gear-specific mitigation measures below).
Acoustic Highly Migratory Species (bluefin tuna, None Minimal risk associated with telemetry is
Telemetry- shortfin mako sharks, and blue sharks) anticipated due to this activity. Rod and reel
Highly will be caught with rod and reel using acoustic transmitters will operate at a
Migratory traditional methods and will be tagged frequency of 69 kHz. The tag transmissions last
Species with acoustic transmitters. An existing <5 seconds and are 90-180 seconds apart.
acoustic receiver array will be expanded, Ropeless technology (acoustic release
and 150 acoustic transmitters will be receivers) will be utilized on the receivers to
deployed on HMS. This study will use minimize risks to marine mammals. The
acoustic telemetry to assess the receivers do not have a surface buoy, nor do
movements of these species. Sunrise they have a vertical line to the surface. Vessel
Wind will also deploy up to 100 mitigation measures within this section will be
additional acoustic tags opportunistically employed while collecting samples and while
for cod caught as part of trawl survey. deploying/retrieving receivers.
Acoustic The species selected for telemetry None Minimal risk associated with telemetry is
Telemetry- monitoring are; American lobsters, anticipated due to this activity. Ropeless
Sunrise Wind horseshoe crabs, winter skates, sandbar technology (acoustic release receivers) will be
Export Cable sharks, sand tiger sharks, dusky sharks, utilized on the receivers to minimize risks to

and smooth dogfish. Capture and tagging
of animals will occur from a variety of
vessels and projects (e.g., rod and reel).
Lobsters will be tagged during ride-along
trips with local fishermen during their
normal fishing operations (while they are
operating within the fishery). Horseshoe
crabs will either be tagged from the
beach during the spawning season or
tagged opportunistically during other
planned research activities being carried
out by Cornell University Cooperative
Extension. A nearshore and offshore
acoustic receiver array will be
established and 225 acoustic transmitters
per year will be deployed. This study
will use acoustic telemetry to assess the
movements of these species in proximity
to the SRWEC.

marine mammals. Vessel mitigation measures
within this section will be employed while
collecting samples and while
deploying/retrieving receivers.
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Potential . .
Activity/Type Description Take Risk Assessment and Mitigation
Measures
Requested
Benthic Habitat  Hard bottom habitat monitoring using a None Minimal risk is anticipated due to this activity.

Monitoring

remotely operated vehicle (ROV) and
video surveying approach to characterize
changes from pre-construction
conditions.

Vessel mitigation measures described in this
section will be employed while retrieving and
deploying the ROV and SPI/PV and grab
sampler.

Soft bottom habitat monitoring using
Sediment Profile and Plan View Imaging
(SPI/PV) to document physical (and
biological changes. Grab samples will
also be collected in NY'S waters.

Survey activities for the offshore Project Area are bound by several key mitigation measures, in
addition to additional mitigations for specific gear types. All vessels will comply with the vessel speed
plan outlined in the Protected Species Monitoring and Mitigation Plan (PSMMP).

In addition to speed restrictions (See Section 1.1.9.1 and PSMMP vessel strike avoidance plan),
vessel operators and crews shall receive protected species identification training and maintain a vigilant
watch for marine mammals and other protected species and respond with the appropriate action (e.g.,
change course, slow down, steer away from the animal) to avoid striking marine mammals. Vessels will
maintain separation distances of 500 m for North Atlantic right whales, 100 m for other whales, and 50 m
for dolphins, porpoises, seals, and sea turtles.

All attempts shall be made to remain parallel to the animal’s course when a travelling marine
mammal is sighted in proximity to the vessel in transit. If an animal or group of animals is sighted in the
vessel’s path, attempts shall be made to divert away from the animals or reduce speed and shift gears into
neutral until the animal(s) have moved beyond the associated separation distance (with the exception of
voluntary bow riding dolphin species). Vessels with gear in the water (e.g., trawling vessels) will scan the
surrounding waters with the naked eye and range-finding binoculars and will continue visual monitoring
while gear is deployed.

Effective monitoring is a key step in implementing mitigation measures and is achieved through
regular marine mammal watches. Marine mammal watches and monitoring occur during daylight hours
prior to deployment of gear (e.g., trawls) and will continue until gear is brought back on board. If marine
mammals are sighted in the area within 15 minutes prior to deployment of gear and are considered to be
at risk of interaction with the research gear, then the sampling station is either moved or canceled or the
activity is suspended until there are no sightings for 15 minutes within 1 nm of sampling location. Trawl
surveying will occur during daylight hours only. Although the majority of rod and reel sampling will
occur during the daylight hours, it is possible for some sampling to occur during nighttime. Further
monitoring and mitigations measures are described in Section 1.1.9.1.

1.1.9.1 Gear Specific Mitigation

In addition to the general measures that apply to all vessels outlined above, gear-specific measures
will also be implemented to avoid the potential for interactions with MMPA species. Sunrise Wind has
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reviewed the recently issued NEFSC fisheries surveys Incidental Take Rule and is implementing similar
gear specific measures as applicable.

Research Trawl Survey

The following mitigation measures will be used to minimize the potential for marine mammal

capture during the research trawling:

All gear restrictions, closures, and other regulations set forth by take reduction plans (e.g., Harbor
Porpoise Take Reduction Plan, Atlantic Large Take Whale Reduction Plan, etc.) will be adhered
to as with typical scientific fishing operations to reduce the potential for interaction or injury. The
trawl net that will be used is configured very similarly to the trawl used by the commercial
fishery, with the exception of the smaller mesh that will be used throughout the net to effectively
sample juvenile fish and invertebrate species;

Marine mammal monitoring will be conducted by the captain and/or a member of the scientific
crew before, during, and after haul back. Training will occur as outlined in section 3.9.1 of the
PSMMP. The person carrying out the marine mammal monitoring would not have other
responsibilities while they are performing the monitoring;

Vessel strike avoidance measures as described in the PSMMP will be implemented. In particular,
vessel operators and crews will receive protected species trainings (3.9.1), vessel operators and
crews will maintain a vigilant watch for marine mammals (3.9.2), compliance with NARW
regulations and speed restrictions (3.9.4), compliance with speed restrictions in NARW SMAs
(3.9.5), and safe vessel operation practices to minimize risks to marine mammals (3.9.7, 3.9.8,
and 3.9.9.);

Trawl operations will commence as soon as possible once the vessel arrives on station; the target
tow time will be limited to 20 minutes. The start of the tow will be recorded when the net is fully
deployed, and the winches are locked. The end of the tow will be recorded when the winches are
engaged to retrieve the net back to the vessel. Therefore, the net will be present in the water for
longer than 20 minutes, but will only be actively fishing for the 20-minute tow duration;

Sunrise Wind will initiate marine mammal watches (visual observation) 15 minutes prior to
sampling within 1 nautical mile (nm) of the site;

If a marine mammal (other than dolphins and porpoises) is sighted within 1 nm of the planned
location in the 15 minutes before gear deployment Sunrise Wind will delay setting the trawl until
marine mammals have not been resighted for 15 minutes, or Sunrise Wind may move the vessel
away from the marine mammal to a different section of the sampling area. If, after moving on,
marine mammals are still visible from the vessel, Sunrise Wind may decide to move again or to
skip the station;

Gear will not be deployed if marine mammals are observed within the area and if a marine
mammal is deemed to be at risk of interaction, all gear will be immediately removed,;

Sunrise Wind will maintain visual monitoring effort during the entire period of time that trawl
gear is in the water (i.e., throughout gear deployment, fishing, and retrieval). If marine mammals
are sighted before the gear is fully removed from the water, Sunrise Wind will take the most
appropriate action to avoid marine mammal interaction;

Sunrise Wind will open the codend of the net close to the deck/sorting area to avoid damage to
animals that may be caught in gear; and

Gear will be emptied as close to the deck/sorting area and as quickly as possible after retrieval;
Trawl nets will be fully cleaned and repaired (if damaged) before setting again.
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Sunrise Wind does not anticipate and is not requesting take of marine mammals incidental to
research trawl surveys but, in the case of a marine mammal interaction, the Marine Mammal Stranding
Network will be contacted immediately. Any lines or trawls that go missing will be reported to the
NOAA Greater Atlantic Regional Fisheries Office Protected Resources Division as soon as possible.

Vessel speed will remain below 10 knots at all phases of the Project. If a NARW is observed at any
time by any scientists or vessel crew involved in the Project, during any project-related activity or during
vessel transit, the scientists contracted to execute the trawl survey will immediately report sighting
information to NMFS (866-755- 6622), the U.S. Coast Guard via phone or and through the WhaleAlert
app (http://www.whalealert.org/).

1.2 Activities Resulting in Potential Take of Marine Mammals

Based on the planned construction activities summarized above, pile driving during WTG
monopile foundation installation, OCS-DC piled jacket foundation installation, cable landfall
construction, HRG surveys and potential in-situ UXO/MEC disposal may cause incidental take of marine
mammals.

Impact pile driving during the Project could result in incidental take of marine mammals through
the introduction of sound into the water column. When piles are driven with impact hammers, they
deform, sending a bulge travelling down the pile that radiates sound into the surrounding air, water, and
seabed. Thus, noise generated by impact pile driving consists of regular, pulsed sounds of short duration.
This sound may be received as a direct transmission from the source to biological receivers such as
marine mammals, sea turtles, and fish; through the water, as the result of reflected paths from the surface,
or re-radiated into the water from the seabed. Sound transmission depends on many environmental
parameters, such as the sound speeds in water and substrates, and sound production parameters of the pile
and how it is driven, including the pile material, size (length, diameter, and thickness), and the type and
energy of the hammer.

Studies of underwater sound from impact pile driving have found that most of the acoustic energy
is below one to two kHz, with broadband sound energy near the source (40 Hz to >40 kHz) and only low-
frequency energy (<400 Hz) at longer ranges (lllinworth & Rodkin 2007; Erbe 2009; Bailey et al. 2010).
There is typically a decrease in sound pressure and an increase in pulse duration the greater the distance
from the noise source (Bailey et al. 2010). Maximum noise levels from impact pile driving usually occur
during the last stage of driving each pile where the highest hammer energy levels are used (Betke 2008).

During cable landfall construction, a pneumatic pipe rammer and/or impact hammer may be used
to install and remove casing pipe while a vibratory hammer may be used to install and remove sheet piles
for the goal posts. Vibratory hammering is accomplished by applying rapidly alternating (~250 Hz) forces
to the pile that create non-impulsive sounds while the pneumatic pipe rammer and/or impact hammer
produce pulsed sounds like an impact pile driver. Vibratory pile driving produces non-impulsive and
continuous sounds with lower peak sound pressure levels (SPLyx) (Guan and Miner 2020) of around 180
dB re 1 pPa or greater, generally 10 to 20 dB lower than those generated during impact pile driving
(Buehler et al. 2015). Although the overall sound levels associated with vibratory hammering are
typically less than impact hammering, the lower disturbance threshold (120 dB re 1 uPa SPLms) for
continuous sounds means that vibratory pile driving activity will often result in a larger area ensonified
above that threshold and therefore a larger number of potential takes.
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Some of the sounds produced by HRG survey equipment have the potential to be audible to marine
mammals (MacGillivray et al. 2014) including those with operating frequencies below 180 kHz. As noted
in the previous section (Section 1.2), HRG equipment with operation frequencies below 180 kHz may
cause take. HRG survey sources with operating frequencies >180 kHz are outside the hearing range of
marine mammals and will not cause take (NMFS 2021m). The operating frequencies of representative
HRG sound sources are shown in (Table 3). Despite generating sounds in frequencies below 180 kHz,
certain characteristics of the signals produced by some HRG survey equipment mean that they are
unlikely to cause takes of marine mammals (see Section 1.3). However, the frequency range and signal
characteristics of sparkers, boomers, and non-parametric SBPs may cause take and are therefore assessed
further in Section 6.

Table 3. Representative HRG survey equipment and operating frequencies.

Equipment Type Representative Model Operating Frequency
EdgeTech 216 2-16 kHz
EdgeTech 424 4 — 24 kHz
Sub-bottom Profiler EdgeTech 512 0.7 - 12 kHz
GeoPulse 5430A 2-17 kHz
Teledyne Benthos Chirp 111 —
TTV 170 2 - TkHz
Applied Acoustics Dura-
Sparker spark UHD (400 tips, 500 J) 0.3-12kHz
Applied Acoustics triple
Boomer plate S-Boom (700-1,000 J) 0.1-5kHz

Underwater detonations create broadband impulsive sounds with a high peak pressures and rapid
rise times (Richardson et al. 1995). UXO/MECs with more net explosive weight will produce higher peak
pressures. For example, UXO/MECs with 2.3 kg (5 Ib) may produce peak pressures of ~255 dB at 10 m,
while UXO/MECs of 454 kg (1,000 Ib) may produce peak pressures of over 270 dB at 10 m. At close
ranges, these sounds have the potential to cause non-auditory injury to marine mammals and at longer
ranges, auditory injury and behavioral disturbance are possible. The unigue nature of sounds and pressure
into the water column from underwater detonations, including the high peak pressure levels and the fact
that they are typically just a single impulsive event, means threshold criteria for UXO/MEC detonations
are different than for other anthropogenic sounds. Further descriptions of those criteria are provided in
Section 6.2.

To estimate the potential take of marine mammals from these activities and sound sources, acoustic
propagation modeling was conducted to determine distances to relevant acoustic and non-acoustic
thresholds. These threshold distances were used to calculate the area potentially ensonified above the
threshold levels and then potential takes were calculated by multiplying the areas by the densities of
marine mammals expected in those areas. For WTG and OCS-DC foundation installations, animal
movement modeling was also performed to better understand the potential for incidental take of marine
mammals. These methods are described in detail in Section 6 along with the resulting estimates of
potential take. Appendix A contains a detailed description of the acoustic propagation and animal
movement modeling, including modeling procedures and assumptions.
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1.3 Activities Not Resulting in Potential Incidental Take of Marine Mammals

During operations, the OCS-DC will discharge NCCW and non-contact stormwater. The NCCW
does not come into contact with process operations and will only be used to covey heat from the facility.
Although chlorine will be used to limit biofouling during operation of the OCS-DC, the dosage will be
adjusted so that it is completely consumed within the system. Raw seawater will be withdrawn through a
CWIS to dissipate heat produced through the AC to DC conversion; this heated water will be discharged
via a dump caisson (single outlet vertical pipe) as thermal effluent to the marine receiving waters. A very
small percentage of the fish and invertebrate populations that occur in the North Atlantic are likely to be
adversely affected by increased temperatures from the thermal plume. Any adverse effects would be very
localized around the dump caisson, as the thermal plume is not expected to extend beyond 30 m of the
dump caisson, which is well within the regulatory mixing zone of 100 m distance from the point of
discharge in the receiving water. Due to the slow rate at which seawater is taken (0.1525 m/s [0.5 ft/s]),
there is no risk of entrapment or entrainment to marine mammals in the Project Area. However, the
seawater cooling system has potential to impact marine mammal prey through possible entrainment.
Further impacts to marine mammal habitat and prey are described below in Section 9.

Routine vessel activities such as transits between ports and the SRWF and SRWEC corridor or
between worksites within those areas are not anticipated to cause take of marine mammals. As part of
various construction related activities, including cable laying and construction material delivery, some
vessels may use DP thrusters to hold vessels in position or move slowly. Sound produced through use of
DP thrusters is similar to that produced by transiting vessels and DP thrusters are typically operated either
in a similarly predictable manner or used for short durations around stationary activities. Sound produced
by DP thrusters would be preceded by, and associated with, sound from ongoing vessel noise and would
be similar in nature; thus, any marine mammals in the vicinity of the activity would be aware of the
vessel’s presence, further reducing the potential for startle or flight responses on the part of marine
mammals. Monitoring of past projects that entailed use of DP thrusters has shown a lack of observed
marine mammal responses as a result of exposure to sound from DP thrusters (NMFS 2018b). As DP
thrusters are not expected to result in take of marine mammals, these activities are not analyzed further in
this document.

HRG survey sources with operating frequencies above 180 kHz, including most multi-beam
echosounders and side scan sonars, are not anticipated to cause take since these frequencies are not
audible to marine mammals. As noted in the previous section (Section 1.2), HRG equipment with
operating frequencies below 180 kHz may cause take. However, some HRG survey equipment with
operating frequencies below 180 kHz are also not anticipated to cause take. Parametric SBPs produce
very narrowly focused beams of sound (0.5-3°) at relatively high frequencies that attenuate rapidly in
water and are therefore not expected to cause takes of marine mammals (NMFS 2021I). Similarly, USBL
systems used for high-accuracy positioning of survey equipment have previously been shown to produce
extremely short distances to threshold levels under typical operating conditions so are also not expected to
result in take (NMFS 2021l).

Equipment and gear used during fisheries and benthic monitoring surveys, including rod and reel
and acoustic transmitters operating above 180 kHz, are not anticipated to cause take of marine mammals.
Rod and reel and acoustic transmitters will be used in tagging highly migratory species and species along
the SRWEC. Acoustic receiver arrays will be established where the deployment of these acoustic
transmitters will be deployed. The acoustic transmitters used for tagging will operate at a frequency of 69
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kHz and produce signals once every 60—120 seconds with a source level between 137-162 dB re 1 pPa
SPLms). Additionally, ropeless technology (acoustic release receivers) will be utilized on the receivers to
minimize risk to marine mammals. The receivers do not have a surface buoy, nor do they have a vertical
line to the surface.

2 Dates, Duration, and Specified Geographic Region

2.1 Dates of Construction Activities

The overall Project construction activities including the SRWF and SRWEC will occur over
approximately two to three years from fourth quarter 2023 to fourth quarter 2025. During this time,
activities will occur 24 hours a day to minimize the overall duration of activities and the associated period
of potential impact on marine mammals. Pile driving during nighttime hours could potentially occur. The
total number of construction days will be dependent on a number of factors, including environmental
conditions, planning, construction and installation logistics. The general construction schedule is provided
in (Table 4). The installation schedule includes all of the major project components including those that
may result in harassment takes and those that are not expected to result in any take.

In the SRWF, WTG foundations are expected to be completed within a 4-5-month period from Q3 — Q4
2024 (
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Figure 6); however, pile driving to install a single WTG monopile is anticipated to last for 1-4 hours at a
time. There will also be time between piling events to mobilize to the next location and prepare for the
next installation. An installation date of Q3-Q4 2024 for WTG foundations is scheduled (
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Figure 6). The OCS-DC foundation installation is expected to occur anytime within a 2-3-month period
within Q4 2024, but the actual impact pile driving would likely occur within a 3-day period (72 hours) for
the OCS-DC. It is possible both monopile and piled jacket installation will take place in Q4, including
during the month of December. Installation of other project components within the SRWF include the
array cable and HRG surveys, as well as potential in-situ UXO/MEC disposal. Array cable installation is
expected to occur within a 7-month window, potentially in two different time periods for seafloor
preparation from Q2-Q3 2024 and cable installation from Q2-Q3 2025 (
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Figure 6). HRG surveys could take place within the SRWF at any time during the overall construction
period from fourth quarter 2023 to fourth quarter 2025. In-situ UXO/MEC detonation may occur
sometime during Q2 2024.

Construction activity within SRWEC area includes cable landfall installation, offshore export cable
installation, and HRG surveys. Installation of the cable landfall may involve the use of a casing pipe
supported by sheet pile goal posts. Installation and removal of these structures would involve the use of a
vibratory pile driver and/or a pneumatic pipe ramming tool from Q4 2023 and Q1 2024; although
vibratory pile driving and/or pipe ramming activities for installation and removal are only anticipated to
occur on up to 26 days. Offshore export cable installation is expected to occur in two separate periods
from Q3 — Q4 2024 and Q4 2024 — Q1 2025. HRG surveys could take place within the SRWEC at any
time during the overall construction period from fourth quarter 2023 to fourth quarter 2025.

After construction is completed and through the end of the effective period for the requested
regulations in Q3 2028, HRG surveys could take place within the SRWF and SRWEC at any time of year.
However, it is anticipated that the annual amount of survey activity will be less than required during the
construction phase.

Table 4. Anticipated installation schedule for the major SRWF and SRWEC project components. Project
components in italics are not anticipated to cause take.

Project Area

Project Component

Expected Duration and Timing

SRWF Construction

OCS-DC Foundation Installation

~ 2-3 days (48-72 hours)

Q4 2024

. . ~ 4 —5 months
WTG Foundation Installation 03-Q4 2024

. ~9 months
WTG Installation Q4 2024 — Q2 2025
Array Cable Installation ~ 7 months
(Seafloor Preparation) Q1-Q2 2024
(Cable Installation) Q2-Q3 2025

HRG Surveys

Any time of year
Q4 2023 to Q4 2025

. . ~ Up to 3 days

In-Situ UXO/MEC Disposal Q2 2024

Cable Landfall Installation (HDD

casing pipe and sheet pile iéstallation ~ Up to 32 days

Q4 2023 to Q1 2024
and removal)
. Offshore Export Cable Installation ~ 8 months

SRWEC Construction (Route Clearance) Q2 2024

(EC Installation)

Q4 2024 to Q1 2025

HRG Surveys

Any time of year
Q4 2023 to Q4 2025

Operations

HRG Surveys

Any time of year
Q4 2025 to Q3 2028
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Figure 6. Anticipated installation periods for the major SRWF and SRWEC project components. Project components
in italics are not anticipated to cause take.

2023 2024 2025
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Construction phase switches to operations phase at the Commercial Operations Date (in Q4 2025).

2.2 Specified Geographical Region of Activity

The offshore components of the Project, including the WTGs, OCS-DC, and IAC, will be located
in federal waters in the SRWF within the Lease Area OCS A-0487. The SRWEC will traverse both
federal waters (SRWEC-OCS) and state territorial waters of New York (SRWEC-NYS). Refer to Figure 1
for a depiction of the SRWF and SRWEC location.

During construction, the Project will require support from temporary construction laydown yard(s)
and construction port(s). The operational phase of the Project will require support from onshore O&M
facilities. Sections 3.3.9.4 and 3.5.5 of the COP (Sunrise-Wind 2021) provide further detail regarding
specific ports being considered and their potential usage.

3 Species and Number of Marine Mammals

3.1 Species Present

There are 40 marine mammal species and/or stocks in the Western North Atlantic OCS Region that
are protected under the MMPA and whose ranges include the Northeastern U.S. region where the Project
will be located (BOEM 2013, 2014b). This includes two different stocks of the common bottlenose
dolphin (offshore and migratory coastal) as well as four different species of beaked whale that are often
pooled together when estimating abundance. The marine mammal assemblage comprises cetaceans
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(whales, dolphins, and porpoises), pinnipeds (seals), and sirenians (manatee). There are 35 cetacean
species, including 29 members of the suborder Odontoceti (toothed whales, dolphins, and porpoises) and
6 of the suborder Mysticeti (baleen whales) within the region. There are four phocid species (true seals)
that are known to occur in the region, including harbor seals (Phoca vitulina), gray seals (Halichoerus
grypus), harp seals (Pagophilus groenlandica), and hooded seals (Cystophora cristata) (Hayes et al.
2020). Finally, one species of sirenian, the Florida manatee (Trichechus manatus latirostris), is an
occasional visitor to the region during the summer months (USFWS 2019).

Six of the species known to occur in the Western North Atlantic are listed under the Endangered
Species Act (ESA); these include the fin whale (Endangered), sei whale (Endangered), blue whale
(Endangered), North Atlantic right whale (Endangered), sperm whale (Endangered), and Florida manatee
(Threatened). Five of these six species, the blue whale, fin whale, sei whale, North Atlantic right whale,
and sperm whale are expected to occur in the Project Area and are considered affected species. The
Florida manatee is uncommon in the Project Area and is unlikely to be affected. The blue whale is
uncommon in the SRWF; however, blue whale vocalizations and sighting data in the region demonstrate
the possibility for the species to be present in the Project Area. The following sections provide further
information regarding species behavior and expected occurrence in the Project Area.

The protection status, habitat, seasonality in the Project Area, stock identification, and abundance
estimates of each marine mammal species with geographic ranges that include the Northeastern U.S.
region are provided in Table 5. Abundance information was included in this table from Roberts et al.
(2018; 2020) when available; however, abundance estimates were not available for all species. Table 5
evaluates the potential occurrence of marine mammals in the Project Area based on five categories
defined as follows:

Common — Occurring consistently in moderate to large numbers;

Regular — Occurring in low to moderate numbers on a regular basis or seasonally;

Uncommon — Occurring in low numbers or on an irregular basis;

Rare — Records for some years but limited; and

Not expected — Range includes the Project Area, but due to habitat preferences and distribution
information, species are not expected to occur in the Project Area although records may exist for
adjacent waters.

The expected occurrence of each species in the Project Area is based on information provided in a
number of different sources including Environmental Assessments (EAS) conducted by BOEM offshore
Rhode Island and New York (BOEM 2013, 2014b, 2019; Sunrise-Wind 2021); current public data
sources related to marine mammals, sea turtles and ESA-listed fish (Kenney and Vigness-Raposa 2010;
NYSERDA 2017; Normandeau and APM 20194, b, ¢, d, 2020); regional surveys such as the Northeast
Large Pelagic Survey, the Atlantic Marine Assessment Program for Protected Species (AMAPPS) (Palka
et al. 2017; NMFS 2020b), the NYSDEC Whale Monitoring Program Final Comprehensive Report for
aerial surveys conducted 2017-2020 (Tetra-Tech and LGL 2020), the summary report of the New York
Bight Sea Turtle Workshop held in 2018 (Bonacci-Sullivan 2018), available Protected Species Observer
(PSO) sighting data derived from different contractor datasets for geophysical and geotechnical surveys
undertaken across the Sunrise Wind Project Area (Smultea 2020) and Bay State Wind Project Area
(Smultea 2019), or the Cetacean and Turtle Assessment Program (CETAP) (CeTAP 1982; Kraus et al.
2016; Palka et al. 2017); stock information from NMFS and USFWS available for the region (Hayes et al.
2018, 2019; USFWS 2019; Hayes et al. 2020); density and other available information from published
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literature (Roberts et al. 2016; Roberts et al. 2017; Roberts et al. 2018; Roberts et al. 2020, 2021).
Available information was applicable to both the SRWF and SRWEC corridor.

Of the 40 marine mammal species and/or stocks within geographic ranges that include the western
North Atlantic OCS, 25 are not expected to be present or are considered to be “rare” or “not expected” in
the Project Area based on sighting and distribution data (Table 5). These are the dwarf and pygmy sperm
whales (Kogia sima and K breviceps), northern bottlenose whale (hyperoodon ampullatus), cuvier’s
beaked whale (Ziphius cavirostris), four species of Mesoplodont beaked whales (Mesoplodon
densitostris, M. europaeus, M. mirus, and M. bidens), killer whale (Orcinus orca), false killer whale
(Pseudorca crassidens), pygmy killer whale (Feresa attenuate), short-finned pilot whale (Globicephalus
Macrohynchus), melon-headed whale (Peponocephala electra), Risso’s dolphin (Grampus griseus),
Fraser’s dolphin (Lagenodelphis hosei), white-beaked dolphin (Lagenorhynchus albirotris), pantropical
spotted dolphin (Stenella attenuate), Clymene dolphin (Stenella Clymene), striped dolphin (Stenella
coeruleoalba), spinner dolphin (Stenella longirostris), rough-toothed dolphin (Steno bredanensis),
common bottlenose dolphin (Tursiops truncatus) northern migratory coastal stock, harp seal (Pagophilus
groenlandicus), hooded seal (Cystophora cristata), and the Florida manatee (Trichechus manatus
latirostris) (Kenney and Vigness-Raposa 2010; Kraus et al. 2016; Roberts et al. 2016; Roberts et al. 2017,
Roberts et al. 2018; Hayes et al. 2019, 2020; Roberts et al. 2020, 2021).

Due to their limited occurrence in the Project Area, the likelihood that individuals from one of
these species would be taken by harassment during the construction activities is negligible so they are not
carried forward in this ITR Application.
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Table 5. Marine Mammals Potentially Occurring Within the Regional Waters of the Western North Atlantic OCS and Project Area. NA means not
available.

Common name; MMPA and ESA Relative Relative Seasonality in Abundance
scientific name; Status® Occurrence in the Occurrence in Habitat® Offshore Project (NOAA Fisheries best
and stock SRWF? the SRWECP area® available)
Mysticetes
ELLIJZemhiI:ra musculus ESA Endangered Rare offshore;
musculus MMPA Depleted Rare Not expected Pelagic and coastal NA 402
Western North Atlantic Stock and Strategic nearshore
E;r:::::lfera hvsalus ESA Endangered Year-round, but
physalusp phy MMPA Depleted Common Common Slope, pelagic mainly spring and 6,802
Western North Atlantic Stock and Strategic summer
Year-round, but
Humpback Whal . . !
umpbac ae . MMPA Non- Mainly nearshore mainly spring and
Megaptera novaeangliae . Common Common 1,396
. strategic and banks early summer (March
Gulf of Maine Stock
to July)
Minke Whale
Balaenoptera acutorostrata MMPA Non- Common Common Coastal, shelf Mainly spring and 21,068
acutorostrata Strategic summer
Canadian East Coast Stock
S Year-round, but
North Atlantic Right Whale ESA Endangered Coastal, shelf, : :
Y mainly winter and
Eubalaena glacialis MMPA Depleted Common Common offshore spring (December- 368
Western Atlantic Stock and Strategic pring .
April)
Sei Whale ESA Endangered Regular offshore; Spring and summer
Balaenoptera borealis borealis MMPA Depleted Regular Uncommon Mostly pelagic p(Ma?rch t0 July) 6,292
Nova Scotia Stock and Strategic nearshore y
Odontocetes
Atlantic Spotted Dolphin .
. MMPA Non- ntinental shelf,
Stenella frontalis . 0 Regular Uncommon Continental she Summer and fall 39,921
strategic slope

Western North Atlantic Stock
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Table 5. Marine Mammals Potentially Occurring Within the Regional Waters of the Western North Atlantic OCS and Project Area. NA means not

available.
. ; ; ity i d
Cc_)mrr_lgn name; MMPA and ESA Relatlvg Relative _ o Seasonality _|n Abur?dan(?e
scientific name; Status® Occurrence in the Occurrence in Habitat Offshore Project (NOAA Fisheries best
and stock SRWF® the SRWECP area® available)
Atlantic White-Sided Dolphin MMPA Non- Year-round, but more
Lagenorhynchus acutus strategic Common Common Offshore, slope  abundant in the spring 93,233
Western North Atlantic Stock g and summer
Clymene Dolphin .
MMPA Non- Off continental

Stenella clymene strategic Not Expected Not Expected shelf NA 4,237
Western North Atlantic Stock g
Common Bottlenose Dolphin
Tursiops truncatus truncatus ~ MMPA Non- Coastal, shelf,
Western North Atlantic strategic Common Common deep Year-round 62,851
Offshore Stock
Common Bottlenose Dolphin Rare offshore:
Tursiops truncatus truncatus  MMPA Depleted ' Coastal, shelf,

. ) Rare Uncommon Year-round 6,639
Western North Atlantic, and Strategic deep

. nearshore
Northern migratory coastal
Common Dolphin
. . MMPA Non- . Year-round, but more
Delphinus delphis strategic Common Common Shelf, pelagic abundalrjn in sﬂmmer 172,974
Western North Atlantic Stock g
Cuvier’s Beaked Whale
. . . MMPA Non- .
Ziphius cavirostris strategic Rare Rare Pelagic NA 21,818
Western North Atlantic Stock g
Dwarf Sperm Whale
L MMPA Non-
Kogia sima strateqic Rare Rare Deep, shelf, slope NA 7,750
Western North Atlantic Stock g
False Killer Whale
Pseudorca crassidens la\‘/rlll;/lgt/;\afe)}e?;eted Rare Rare Pelagic NA 1,791
Western North Atlantic Stock g
Fraser’s Dolphin
. . MMPA Non- .
Lagenodelphis hosei . on Rare Rare Pelagic, shelf NA Unknown
strategic

Western North Atlantic Stock
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Table 5. Marine Mammals Potentially Occurring Within the Regional Waters of the Western North Atlantic OCS and Project Area. NA means not
available.

Common name; MMPA and ESA Relative Relative Seasonality in Abundance
scientific name; Status® Occurrence in the Occurrence in Habitat® Offshore Project (NOAA Fisheries best
and stock SRWF® the SRWECP area® available)
Harbor Porpoise MMPA Non-
Phocoena phocoena strategic Common Common Shelf Year-round, but less 95543
Gulf of Maine/Bay of Fundy g abundant in summer '
Stock
Killer Whale
. MMPA Non- . L
Orcinus orca strategic on Rare Rare Widely distributed NA Unknown
Western North Atlantic Stock g
Melon-Headed Whale
MMPA Non- .
Peponocephala electra strategic on Not expected Not expected Pelagic NA Unknown
Western North Atlantic Stock g
Mesoplodont Beaked Whales
Mesoplodon densitostris, M.
. MMPA Depleted
europaeus, M. mirus, and M. p Rare Rare Slope, offshore NA 10,107f
bidens and Strategic
Western North Atlantic Stock
Northern Bottlenose Whale MMPA Non-
Hyperoodon ampullatus strateqic Not expected Not expected Deep, pelagic NA Unknown
Western North Atlantic Stock g
Pantropical Spotted Dolphin '\:MtPA Non-
Stenella attenuata strategic Rare Rare Pelagic, slope NA 6,593

Western North Atlantic Stock

Pilot Whale, Long-Finned MMPA Depleted . Year-round, with peak

. ) Continental shelf .
Globicephalus melas and Strategic Common Uncommon edae. hiah relief occurrence in the 39,215
Western North Atlantic Stock ge, g spring

Pilot Whale, Short-Finned MMPA Depleted
Globicephalus macrorhynchus and Strategic Rare Rare Pelagic, high relief Year-round 28,924
Western North Atlantic Stock

MMPA Non-

Pygmy Killer Whale ;
yamy strategic Not expected Not expected Pelagic NA Unknown

Feresa attenuate
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Table 5. Marine Mammals Potentially Occurring Within the Regional Waters of the Western North Atlantic OCS and Project Area. NA means not
available.
; i i lity i A d

Cc_)mrr_u?n name; MMPA and ESA Relatlvg Relative _ - Seasonali y_ln bur?dan(?e
scientific name; Status® Occurrence in the Occurrence in Habitat Offshore Project (NOAA Fisheries best
and stock SRWF® the SRWECP area® available)
Western North Atlantic Stock

Pygmy Sperm Whale MMPA Non-

Kogia breviceps strategic Rare Rare Deep, off shelf NA 7,750
Western North Atlantic Stock

Risso’s DOlphm MMPA_ Non- Year-round, but more

Grampus griseus strategic Rare Rare Shelf, slope abundant in summer 35,215
Western North Atlantic Stock

Rough Toothed Dolphin MMPA Non-

Steno bredanensis strategic Rare Rare Pelagic, nearshore NA 136
Western North Atlantic Stock

Sperm Whale ESA Endangered Regular offshore; Pelagic. stee Year-round, but

Physeter macrocephalus MMPA Depleted Regular Uncommon to g r’a h P mainly summer and 4,349
North Atlantic Stock and Strategic nearshore pograpny fall

Spinner Dolphin

. . MMPA Non- .

Stenella longirostris strategic on Rare Rare Pelagic, deep NA 4,102
Western North Atlantic Stock g

Striped Dolphin .

A Non- ff |

Stenella coeruleoalba ls\:lrl;/lteP ic on Rare Rare © cg::l?enta NA 67,036
Western North Atlantic Stock g

White-Beaked Dolphin .

. . MMPA Non- | shelf,

Lagenorhynchus albirotris strateqic on Rare Rare Cont;r]l?:;zres ¢ NA 536,016
Western North Atlantic Stock g

Pinnipeds

Gray Seal

. . MMPA Non-

Halichoerus grypus atlantica strategic on Regular Regular Nearshore, shelf Year-round 27,3009
Western North Atlantic Stock g

Harbor Seal MMPA Non- Year-round, with peak

Phoca vitulina vitulina strategic Regular Regular Coastal abundance (April to 61,336
Western North Atlantic Stock May)
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Table 5. Marine Mammals Potentially Occurring Within the Regional Waters of the Western North Atlantic OCS and Project Area. NA means not
available.

Common name; MMPA and ESA Relative Relative Seasonality in Abundance
scientific name; Status® Occurrence in the Occurrence in Habitat® Offshore Project (NOAA Fisheries best
and stock SRWF® the SRWECP area® available)
Harp Se_al _ MMPA Non- Rare offshore; _ _
Pagophilus groenlandicus strategic Rare Uncommon Nearshore Spring and winter 7.6 M
Western North Atlantic Stock g nearshore
Hooded Seal _ MMPA Non- Rare offshore; _ _ _
Cystophora cristata strateqic Rare Uncommon Pelagic, offshore Spring and Winter Unknown
Western North Atlantic Stock g nearshore
Sirenian
. ESA Threatened

Fl Manatee®

orida Manatee MMPA Depleted Rare Rare Coastal, nearshore NA Unknown

Trichechus manatus latirostris .
and Strategic

Endangered Species Act; MMPA = Marine Mammal Protection Act; Project Area = includes the Sunrise Wind Farm (SRWF), Sunrise Wind Export Cable (SRWEC) — Outer

Continental Shelf (OCS) and SRWEC — New York State (NYS) state waters, and Onshore Facilities.

NA= Not Applicable and/or insufficient data available to determine seasonal occurrence in the offshore project area.

& Special status accorded by the US Endangered Species Act (ESA), NMFS (Hayes et al. 2019, 2020) and Rhode Island Endangered Species Act (ESA) (Rl.gov 2021).

b QOccurrence and seasonality were mainly derived from (Kenney and Vigness-Raposa 2010; Kraus et al. 2016).

¢ Habitat descriptions from the 2019 Marine Mammal Stock Assessment Report (Hayes et al. 2019).

4 “Best Available” abundance estimate is from the 2019 Marine Mammal Stock Assessment Report, published by NMFS on the Federal Register on 27 November 2019 (84 FR
65353) the Final 2020 Marine Mammal Stock Assessment Report (Hayes et al. 2020); and the Draft 2021 Marine Mammal Stock Assessment Report (Hayes et al. 2021).

& Under management jurisdiction of United States Fish and Wildlife Service rather than National Marine Fisheries Service and therefore not included in 2019 or the Draft 2020
Stock Assessment Report; currently no reliable abundance estimate is available for this population

f. Mesoplodont beaked whale abundance estimate accounts for all undifferentiated beaked whale species (not including Cuvier’s beaked whale) within the Western Atlantic
(Hayes et al. 2019).

9 The abundance for the gray seal does not include the Canadian portion of the stock (Hayes et al. 2021).
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4  Affected Species Status and Distribution

Of the 40 marine mammal species and/or stocks with geographic ranges that include areas offshore
of the Northeastern U.S., 15 species can be reasonably expected to reside, traverse, or routinely visit the
Project Area in densities that could result in acoustic exposures from Proposed Activities, and therefore,
be considered potentially affected species. Of the species with relative occurrence considered “not
expected” or “rare” (Table 5), the likelihood of exposure is deemed low. Therefore, the species are not
carried forward in the modelling analysis of this ITR Application as the chances for take are negligible.
The 14 affected species, which are carried forward for further analysis include:

Blue whale

Fin whale;

Sei whale;

North Atlantic right whale;
Minke whale;

Humpback whale;

Sperm whale;

Long-finned pilot whale
Atlantic spotted dolphin;
Atlantic white-sided dolphin;
Common dolphin;

Common bottlenose dolphin;
Harbor porpoise;

Harbor seal; and

Grey seal.

The following subsections summarize the information available on the life history, hearing and
communication frequencies, habitat preferences, distribution, abundance, and status of marine mammals
expected to occur in the Project Area and be potentially affected. The expected occurrence for each
species within the SRWF area and SRWEC corridor (including both the SRWEC-OCS and SRWEC-
NYS areas) was assessed separately.

4.1 Mysticetes

4.1.1 Blue Whale (Balaenoptera musculus musculus)

The blue whale is the largest cetacean, although its size range overlaps with that of fin and sei
whales. Most adults of this subspecies are 23 to 27 m (75 to 90 feet in length (Jefferson et al. 2008). Blue
whales feed almost exclusively on krill (Kenney and Vigness-Raposa 2010).

Blue whales are considered low-frequency cetaceans in terms of their classification in the acoustic
categories assigned by NMFS for the purposes of assessment of the potential for harassment or injury
arising from exposure to anthropogenic noise sources, a group whose hearing is estimated to range from 7
Hz to 35 kHz (NMFS 2018b). Peak frequencies of blue whale vocalizations range from roughly 10 to 120
Hz; an analysis of calls recorded since the 1960s indicates that the tonal frequency of blue whale calls has
decreased over the past several decades (McDonald et al. 2009).
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4.1.1.1 Distribution

Blue whales are found in all oceans, including at least two distinct populations inhabiting the
eastern and western North Atlantic Ocean (Sears et al. 2005). Although blue whales spend most of their
time in deep open ocean waters, there are summertime feeding aggregations of western North Atlantic
blue whales in the Gulf of St. Lawrence, where animals target krill swarms in accessible shallow waters
(McQuinn et al. 2016). Data from animals tagged in the St. Lawrence estuary indicate that blue whales
use other summer feeding grounds off of Nova Scotia and Newfoundland and also feed sporadically
during the winter in the Mid-Atlantic Bight, occasionally venturing to waters along or shoreward of the
continental shelf break (Lesage et al. 2017; Lesage et al. 2018). Tagging studies show blue whale
movements from the Gulf of St. Lawrence to North Carolina, including both on- and off-shelf waters,
extending into deeper waters around the New England Seamounts (Lesage et al. 2017; Davis et al. 2020).
Acoustic detections of blue whales have occurred in deep waters north of the West Indies and east of the
U.S. EEZ, indicating that their southern range limit is unknown (Clark 1995; Nieukirk et al. 2004; Davis
et al. 2020).

Recent deployment of passive acoustic devices in the New York Bight yielded detections of blue
whales about 20 nm southeast of the entrance to New York Harbor during the months of January,
February, and March (Muirhead et al. 2018). Blue whale vocalizations have been detected in the area
surrounding the SRWF during acoustic surveys (Kraus et al. 2016). However, these detections could have
originated at large distances from the receivers, meaning the detections in or near the Project Area do not
necessarily mean presence within the Project Area. Three sightings of three individual blue whales were
observed in the Project Area during the AMAPPS surveys (Palka et al. 2017). More recently, during three
years of monthly area surveys in the New York Bight from 2017-2020, Zoidis et al. (2021) reported 3
sightings of 5 individuals. Additional sightings of blue whales off the coast of Virginia were recorded
including a vessel sighting of a juvenile in April 2018 (Engelhaupt et al. 2019), and a sighting of an adult
whale off the coast of Virginia made in February 2019 during a systematic aerial survey (Cotter 2019).
The aerial sighting was recorded in deep waters beyond the shelf break, but the vessel sighting was over
the shelf near the 50-m isobath. Both sightings are considered extremely rare and constitute the
southernmost sightings of blue whales off the U.S. east coast in the U.S. EEZ.

4.1.1.2 Abundance

The current minimum estimate of the western North Atlantic population, based on photo-
identification efforts in the St. Lawrence estuary and the northwestern Gulf of St. Lawrence, is 402
animals (Sears and Calambokidis 2002; Ramp and Sears 2013; Hayes et al. 2020). This work led to a
suggestion that between 400-600 individuals may be found in the western North Atlantic (Hayes et al.
2020).

4.1.1.3 Status

The blue whale is listed as Endangered under the ESA and the western North Atlantic stock of blue
whales is considered Strategic and Depleted under the MMPA. Human induced threats to blue whales
include entanglement in fishing gear, ship-strikes, pollution, and disruptions of pelagic food webs in
response to changes in ocean temperatures and circulation processes (Hayes et al. 2020). There is no
designated critical habitat for this species within the proposed survey area (Hayes et al. 2020).
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4.1.2 Fin Whale (Balaenoptera physalus)

Fin Whales are the second largest species of baleen whale in the Northern Hemisphere (NMFS
2021c), with a maximum length of about 22.8 m (75 ft). These whales have a sleek, streamlined body
with a V-shaped head that makes them fast swimmers. This species has a distinctive coloration pattern:
the dorsal and lateral sides of the body are black or dark brownish-gray, and the ventral surface is white.
The lower jaw is dark on the left side and white on the right side. Fin whales feed on krill
(Euphausiacea), small schooling fish (e.g., Herring [Clupea harengus], Capelin [Mallotus villosus], Sand
Lance [Ammodytidae spp.]), and squid (Teuthida spp.) by lunging into schools of prey with their mouths
open (Kenney and Vigness-Raposa 2010).

Fin whales produce characteristic vocalizations that can be distinguished during passive acoustic
monitoring (PAM) surveys (BOEM 2013; Erbe et al. 2017). The most commonly observed calls are the
“20-Hz signals,” a short down sweep falling from 30 to 15 Hz over a 1-sec period. Fin whales can also
produce higher frequency sounds up to 310 Hz, and SLs as high as 195 dB re 1 uPa @ 1 m SPL.ms have
been reported, making it one of the most powerful biological sounds in the ocean (Erbe et al. 2017).
Anatomical modeling based on fin whale ear morphology suggests their greatest hearing sensitivity is
between 20 Hz and 20 kHz (Cranford and Krysl 2015; Southall et al. 2019)

4.1.2.1 Distribution

Fin whales have a wide distribution and can be found in the Atlantic and Pacific Oceans in both the
Northern and Southern Hemisphere (Hayes et al. 2020). The population is divided by ocean basins;
however, these boundaries are arbitrary as they are based on historical whaling patterns rather than
biological evidence (Hayes et al. 2020). Fin Whales off the eastern US, Nova Scotia, and the southeastern
coast of Newfoundland are believed to constitute a single stock under the present International Whaling
Commission (IWC) management scheme (Donovan 1991), which has been called the Western North
Atlantic stock.

Fin whales transit between summer feeding grounds in the high latitudes and the wintering,
calving, or mating habitats in low latitudes or offshore. However, acoustic records indicate that fin whale
populations may be less migratory than other mysticetes whose populations make distinct annual
migrations (Watkins et al. 2000). Fin whales typically feed in New England waters on fishes (e.g., sea
lance, capelin, herring), krill, copepods, and squid in deeper waters near the edge of the continental shelf
(90 to 180 m [295 to 591 ft]) but will migrate towards coastal areas following prey distribution. However,
fin whales’ habitat use has shifted in the southern Gulf of Maine, most likely due to changes in the
abundance of sand lance and herring, both of which are prey for the fin whale (Vigness-Raposa et al.
2010). While fin whales typically feed in the Gulf of Maine and the waters surrounding New England,
mating and calving (and general wintering) areas remain largely unknown (Hayes et al. 2020). Between
October 2018 and February 2021, there were 24 sightings of 26 individual fin whales recorded during
HRG and geotechnical (GT) surveys conducted within the area surrounding the Sunrise Wind Farm and
Sunrise Wind Export Cable (AIS-Inc. 2019; Bennett 2021; Stevens et al. 2021; Stevens and Mills 2021).

SRWF and SRWEC

Fin whales have a documented presence within the New York Offshore Planning Area (OPA), per
the NYSERDA Digital Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019
(Normandeau and APM 20193, b, c, d, 2020). Fin whales sighted within the New York Offshore Planning
Area (OPA) occurred relatively uniformly during all four seasons with the highest number documented in
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Summer 2016 (137 individuals). Similarly, during the NYSDEC Whale Monitoring Program aerial
surveys conducted from 2017-2020, 207 estimated individual fin whales were sighted within the New
York Bight (Tetra-Tech and LGL 2020). These sightings occurred year-round with a higher prevalence in
spring and summer months, within a wide geographical area ranging from nearshore to the continental
shelf edge and beyond.

Two well-known feeding grounds for fin whales are present near the SRWF. These include the
Great South Channel and Jeffrey’s Ledge and waters directly east of Montauk, NY (Kenney and Vigness-
Raposa 2010; NMFS 2019). The highest occurrences of fin whales in this region are identified south of
Montauk Point, NY to south of Nantucket, MA (Kenney and Vigness-Raposa 2010). Surveys conducted
in the RI-MA and MA WEAs indicate that fin whale sightings are highest during spring and summer.
During Project-specific geotechnical surveys from November 2019 to March 2020 (Smultea 2020), three
estimated individuals were detected inside the SRWF, and one estimated individual was detected outside
the SRWF area.

Although fin whale sightings are greatest in spring and summer, they are known to occur in all four
seasons in inner shelf waters (Kenney and Winn 1986; Kenney and Vigness-Raposa 2010). Fin whales are
typically centered along the 100-m (328-ft) isobath off the US East Coast, but sightings have occurred in
both shallower and deeper waters. Fin whales are common in New York state waters and adjacent OCS
waters in this area, and aggregations of fin whales are often reported between Block Island, Rl and
Montauk Point, NY (Sadove and Cardinale 1993; Kenney and Vigness-Raposa 2010). Therefore, it is
highly likely that fin whales will be present within the SRWEC corridor.

4.1.2.2 Abundance

The best abundance estimate available for the Western North Atlantic stock is 6,802 based on data
from NOAA shipboard and aerial surveys and the 2016 NEFSC and Department of Fisheries and Oceans
Canada (DFO) surveys (Hayes et al. 2020) A population trend analysis does not currently exist for this
species because of insufficient data; however, based on photographic identification, the gross annual
reproduction rate is 8% with a mean calving interval of 2.7 years (Agler et al. 1993; Hayes et al. 2020).

4.1.2.3 Status

Fin whales are listed as Endangered under the ESA and are listed as VVulnerable by the
International Union for Conservation of Nature (IUCN) Red List (Hayes et al. 2020; IUCN 2020). This
stock is listed as strategic and depleted under the MMPA due to its Endangered status (Hayes et al. 2020).
Potential Biological Removal (PBR) for the western North Atlantic fin whale is 11 (Hayes et al. 2020).
PBR being the product of minimum population size, one-half the maximum net productivity rate and
recovery factor for endangered, depleted, threatened, or stocks of unknown status relative to the optimal
sustainable population (OSP) (Hayes et al. 2020). Annual human-caused mortality and serious injury for
the period between 2015 and 2019 was estimated to be 1.8 per year (Hayes et al. 2021). This estimate
includes incidental fishery interactions (i.e., bycatch/entanglement) and vessel collisions, but other threats
to fin whales include contaminants in their habitat and potential climate-related shifts in distribution of
prey species (Hayes et al. 2020). There is no designated critical habitat for this species in or near the
Project Area.

LGL Ecological Research Associates, Inc. Page 40



Sunrise Wind Request for Incidental Take Regulations May 2022

4.1.3 Sei Whale (Balaenoptera borealis)

Sei Whales are a baleen whale that can reach lengths of about 12-18 m (40-60 ft) (NMFS 2021j).
This species has a long, sleek body that is dark bluish gray to black in color and pale underneath (NMFS
2021j). Their diet is comprised primarily of plankton, schooling fish, and cephalopods. Sei whales
generally travel in small groups (two to five individuals), but larger groups are observed on feeding
grounds (NMFS 2021j).

Although uncertainties still exist with distinguishing sei whale vocalizations during PAM surveys,
they are known to produce short duration (0.7 to 2.2 sec) upsweeps and downsweeps between 20 and 600
Hz. SLs for these calls can range from 147 to 183 dB re 1 pPa @ 1 m SPLns (Erbe et al. 2017). No
auditory sensitivity data are available for this species (Southall et al. 2019) but they are categorized as in
the low-frequency cetacean hearing group.

4.1.3.1 Distribution

Sei whales occur in all the world’s oceans and migrate between feeding grounds in temperate and
sub-polar regions to wintering grounds in lower latitudes (Kenney and Vigness-Raposa 2010; Hayes et al.
2020). In the Western North Atlantic, most of the population is concentrated in northerly waters along the
Scotian Shelf (Davis et al. 2020). Sei whales are observed in the spring and summer, utilizing the northern
portions of the U.S. Atlantic Exclusive Economic Zone (EEZ) as feeding grounds, including the Gulf of
Maine and Georges Bank. The highest concentration is observed during the spring along the eastern
margin of Georges Bank and in the Northeast Channel area along the southwestern edge of Georges
Bank.

Passive acoustic monitoring (PAM) conducted along the Atlantic Continental Shelf and Slope in
2004-2014 detected sei whales calls from south of Cape Hatteras to the Davis Strait with evidence of
distinct seasonal and geographic patterns. Davis et al. (2020) detected peak call occurrence in northern
latitudes during summer indicating feeding grounds ranging from Southern New England (SNE) through
the Scotian Shelf. Sei whales were recorded in the southeast on Blake’s Plateau in the winter months, but
only on the offshore recorders indicating a more pelagic distribution in this region. Persistent year-round
detections in Southern New England and the New York Bight highlight this as an important region for the
species (Hayes et al. 2021). In general, sei whales are observed offshore with periodic incursions into
more shallow waters for foraging (Hayes et al. 2020). Between October 2018 and February 2021, there
was 1 sighting of 1 individual sei whales recorded during HRG and GT surveys conducted within the area
surrounding the Sunrise Wind Farm and Sunrise Wind Export Cable all recorded in May 2020 (AIS-Inc.
2019; Stevens et al. 2021; Stevens and Mills 2021).

SRWF and SRWEC

Sei whales have a documented presence within the New York OPA, per the NYSERDA Digital
Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and APM
2019a, b, c, d, 2020). Sei whales sighted within the New York OPA occurred most often during spring
and summer months with the highest number documented in Spring 2018 (84 individuals). Similarly,
during the NYSDEC Whale Monitoring Program aerial surveys conducted from 2017-2020, seven
estimated individual sei whales were sighted within the New York Bight (Tetra-Tech and LGL 2020).
These sightings occurred exclusively during the spring within deeper waters along the continental shelf
edge.
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CETAP surveys observed sei whales along the OCS edge only during spring (237 sightings) and
summer (101 sightings) (CeTAP 1982). Similarly, the Kraus et al. (2016) study reported sei whales only
within the RI-MA and MA WEAs during spring (8 individuals) and summer (13 individuals). No
sightings were reported during fall and winter (Kraus et al. 2016).

A small cluster of five individual sei whales were reported south of Montauk Point, NY and Block
Island, Rl in July 1981, August 1982, and May 2003 (Kenney and Vigness-Raposa 2010). Additionally,
sei whales are associated with the deeper waters along the continental shelf edge and are observed in
shallower waters when foraging (Hayes et al. 2019). In spring and summer, sei whales are seen in feeding
habitats in Nova Scotia and Cape Cod north of the SRWEC corridor (Hayes et al. 2019). Therefore, sei
whales are expected to be present seasonally in the SRWF, primarily in the spring and summer. Sei
whales have occasionally been reported feeding in association with fin whales along Long Island in July
and August (Sadove and Cardinale 1993). Sei whales are therefore unlikely to be encountered in
shallower waters along the SRWEC corridor.

4.1.3.2 Abundance

Prior to 1999, sei whales in the Western North Atlantic were considered a single stock. Following
the suggestion of the Scientific Committee of the International Whaling Commission (IWC), two separate
stocks were identified for this species: a Nova Scotia stock and a Labrador Sea stock. Only the Nova
Scotia stock can be found in U.S. waters, and the current abundance estimate for this population is 6,292
derived from recent surveys conducted between Halifax, Nova Scotia and Florida (Hayes et al. 2020).
Population trends are not available for this stock because of insufficient data (Hayes et al. 2020).

4.1.3.3 Status

Sei whales are listed as Endangered under the ESA and by the IUCN Red List (Hayes et al. 2020;
IUCN 2020). This stock is listed as strategic and depleted under the MMPA due to its Endangered status
(Hayes et al. 2020). Annual human-caused mortality and serious injury from 2015 to 2019 was estimated
to be 0.8 per year (Hayes et al. 2021). The PBR for this stock is 6.2 (Hayes et al. 2020). Like fin whales,
major threats to sei whales include fishery interactions, vessel collisions, contaminants, and climate-
related shifts in prey species (Hayes et al. 2020). There is no designated critical habitat for this species in
or near the Project Area.

4.1.4 North Atlantic Right Whale (Eubalaena glacialis)

NARWSs are among the rarest of all marine mammal species in the Atlantic Ocean. They average
approximately 15 m (50 ft) in length (NMFS 2021i). They have stocky, black bodies with no dorsal fin,
and bumpy, coarse patches of skin on their heads called callosities. NARWSs feed mostly on zooplankton
and copepods belonging to the Calanus and Pseudocalanus genera (Hayes et al. 2020). NARWSs are
slow-moving grazers that feed on dense concentrations of prey at or below the water’s surface, as well as
at depth (NMFS 2021i). Research suggests that NARWSs must locate and exploit extremely dense patches
of zooplankton to feed efficiently (Mayo and Marx 1990). These dense zooplankton patches are a primary
characteristic of the spring, summer, and fall NARW habitats (Kenney et al. 1995). NARWs are usually
observed in groups of less than 12 individuals, and most often as single individuals or pairs. Larger
groups may be observed in feeding or breeding areas (Jefferson et al. 2008).

NARW vocalizations most frequently observed during PAM studies include upsweeps rising from
30 to 450 Hz, often referred to as “upcalls,” and broadband (30 to 8,400 Hz) pulses, or “gunshots,” with
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SLs between 172 and 187 dB re 1 uPa @ 1 m SPL:ms (Erbe et al. 2017). However, recent studies have
shown that mother-calf pairs reduce the amplitude of their calls in the calving grounds, possibly to avoid
detection by predators (Parks et al. 2019). Modeling conducted using right whale ear morphology suggest
that the best hearing sensitivity for this species is between 16 Hz and 25 kHz (Ketten et al. 2014; Southall
et al. 2019).

4.1.4.1 Distribution

The NARW is a migratory species that travels from high-latitude feeding waters to low-latitude
calving and breeding grounds, though this species has been observed feeding in winter in the mid-Atlantic
region and has been recorded off the coast of New Jersey in all months of the year (Whitt et al. 2013).
These whales undertake a seasonal migration from their northeast feeding grounds (generally spring,
summer, and fall habitats) south along the US east coast to their calving grounds in the waters of the
southeastern US (Kenney and Vigness-Raposa 2010).

NARWS are considered to be comprised of two separate stocks: Eastern and Western Atlantic
stocks. The Eastern North Atlantic stock was largely extirpated by historical whaling (Aguilar 1986).
NARWS in US waters belong to the Western Atlantic stock. This stock ranges primarily from calving
grounds in coastal waters of the southeastern US to feeding grounds in New England waters and the
Canadian Bay of Fundy, Scotian Shelf, and Gulf of St. Lawrence (Hayes et al. 2018). Since 2010,
NARWSs have been declining in and around once key habitats in the Gulf of Maine and the Bay of Fundy
(Davies et al. 2015; Davis et al. 2017), while sightings have increased in other areas including Cape Cod
Bay, Massachusetts Bay, the Mid-Atlantic Bight, and the Gulf of St. Lawrence (Whitt et al. 2013; Davis
etal. 2017; Mayo et al. 2018; Davies and Brillant 2019; Ganley et al. 2019; Charif et al. 2020). An 8-year
analysis of NARW sightings within SNE show that the NARW distribution has been shifting (Quintana-
Rizzo et al. 2021). The study area of SNE (shores of Martha’s Vineyard and Nantucket to and covering all
the offshore wind lease sites of Massachusetts and Rhode Island) recorded sightings of NARWS in almost
all months of the year with the highest sighting rates occurring during winter months into early spring
(Quintana-Rizzo et al. 2021).

With the exception of some known hot spots such as the calving grounds in the SE Atlantic and
Cape Cod Bay, the winter distribution of NARWSs is not well understood; however, between October
2018 and February 2021, during recent HRG and GT surveys within the area surrounding the Sunrise
Wind Farm and Sunrise Wind Export Cable, 4 sightings of 4 individual NARWSs were recorded in
November 2020 and January 2021 (AIS-Inc. 2019; Bennett 2021; Stevens et al. 2021; Stevens and Mills
2021). Some evidence provided through acoustic monitoring suggests that not all individuals of the
population participate in annual migrations, with a continuous presence of NARWS occupying their entire
habitat rage throughout the year, particularly north of Cape Hatteras (Davis et al. 2017). These data also
recognize changes in population distribution throughout the NARW habitat range that could be due to
environmental or anthropogenic effects, a response to short-term changes in the environment, or a longer-
term shift in the NARW distribution cycle (Davis et al. 2017). A climate-driven shift in the Gulf of
Maine/western Scotian Shelf region occurred in 2010 and impacted the foraging environment, habitat use,
and demography of the NARW population (Meyer-Gutbrod et al. 2021). In 2010, the number of NARWSs
returning to the traditional summertime foraging grounds in the eastern Gulf of Maine/Bay of Fundy
region began to decline rapidly (Davies et al. 2019; Davies and Brillant 2019; Record et al. 2019). Despite
considerable survey effort, the location of most of the population during the 2010-2014 foraging seasons
are largely unknown; however, sporadic sightings and acoustic detections in Canadian waters suggest a

LGL Ecological Research Associates, Inc. Page 43



Sunrise Wind Request for Incidental Take Regulations May 2022

dispersed distribution (Davies et al. 2019) and a significant increase in the presence of whales in the
southern Gulf of St. Lawrence beginning in 2015 (Simard et al. 2019).

Surveys demonstrate the existence of seven areas where NARWS congregate seasonally: the
coastal waters of the southeastern US, the Great South Channel, Jordan Basin, Georges Basin along the
northeastern edge of Georges Bank, Cape Cod and Massachusetts Bays, the Bay of Fundy, and the
Roseway Basin on the Scotian Shelf (Hayes et al. 2018). National Oceanic and Atmospheric
Administration (NOAA) Fisheries has designated two critical habitat areas for the NARW under the ESA:
the Gulf of Maine/Georges Bank region, and the southeast calving grounds from North Carolina to
Florida (DoC 2016). Two additional critical habitat areas in Canadian waters, Grand Manan Basin and
Roseway Basin, were identified in Canada’s final recovery strategy for the NARW (Brown et al. 2009).

SRWF and SRWEC

North Atlantic right whales are known to occur within both New York and Rhode Island state and
adjacent OCS waters year-round, although primarily in the winter and spring. During the NYSDEC
Whale Monitoring Program aerial surveys conducted from 2017-2020, 24 estimated individual North
Atlantic right whales were sighted within the New York Bight (Tetra-Tech and LGL 2020). These
sightings occurred in the fall, winter, and spring seasons just outside New York state waters in federal,
offshore waters extending out to the continental shelf edge. The North Atlantic right whale has a
documented presence within the New York OPA as well, per the NYSERDA Digital Aerial Baseline
Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and APM 2019a, b, c, d,
2020). North Atlantic right whales sighted within the New York OPA occurred most often in the spring
and winter months, with the highest number documented in Winter 2016 and 2017 (44 individuals). Kraus
et al. (2016) observed North Atlantic right whales in the RI-MA and MA WEAs during winter and spring.
However, the North Atlantic right whale has the potential to occur within the waters off Rhode Island and
Massachusetts any time of the year. Typically, right whale sightings begin in December and continue
through April. A total of 77 individuals was sighted in the WEAs from October 2011 to June 2015. The
greatest numbers are seen in March. The Muskeget Channel and south of Nantucket, both located within
the RI-MA and MA WEAs, were also identified as right whale hotspots during spring (Kraus et al. 2016).

The Gulf of Maine has been designated as a critical habitat area; therefore, they may migrate
through the SRWEC corridor and SRWF as they travel to this feeding habitat. Kraus et al. (2016) reported
a seasonal cluster of right whales south of Martha’s Vineyard, MA and east of Nantucket, MA during
winter. Right whales have been observed along Long Island, primarily by whale-watching vessels
originating from Montauk.

During Project-specific HRG surveys from 2019 to 2020 (Smultea 2020), no individuals were
detected inside the SRWF, but two estimated individuals were detected outside the SRWF. The SRWF
will also overlap with the designated Block Island SMA as previously mentioned. Therefore, right whales
are likely to occur within the SRWF and SRWEC corridor.

4.1.4.2 Abundance

The Western North Atlantic population size was estimated to be 368 individuals in the most recent
Draft 2021 SAR, which used data from the photo-identification database maintained by the New England
Aqguarium that were available in October 2019 (Hayes et al. 2020, 2021). The Right Whale Consortium
2020 Report Card estimates the NARW population to be 368 individuals as well (Pettis et al. 2021). A
population trend analysis conducted on the abundance estimates from 1990 to 2011 suggest an increase at
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about 2.8% per year from an initial abundance estimate of 270 individuals in 1998 (Hayes et al. 2020).
However, modeling conducted by Pace et al. (2021) showed a decline in annual abundance after 2011,
which has likely continued as evidenced by the decrease in the abundance estimate from 451 in 2018
(Hayes et al. 2019) to 412 in 2020 (Hayes et al. 2020). Highly variable data exists regarding the
productivity of this stock. Over time, there have been periodic swings of per capita birth rates (Hayes et
al. 2020). Net productivity rates do not exist as the Western North Atlantic stock lacks any definitive
population trend (Hayes et al. 2020).

4.1.4.3 Status

The NARW is listed as Endangered under the ESA and are listed as Critically Endangered by the
IUCN Red List (Hayes et al. 2020; IUCN 2020; RI-DEM 2020). NARWS are considered to be the most
critically Endangered large whales in the world (Hayes et al. 2019). The average annual human-related
mortality/injury rate exceeds that of the calculated PBR of 0.7, classifying this population as strategic and
depleted under the MMPA (Hayes et al. 2021). Estimated human-caused mortality and serious injury
between 2015 and 2019 was 7.7 whales per year (Hayes et al. 2021). Using refined methods of Pettis et
al. (2021), the estimated annual rate of total mortality for the period of 2014-2018 was 27.4, which is 3.4
times larger than the 8.15 total derived from reported mortality and serious injury for the same period
(Hayes et al. 2021).

The predominant threats to NARWS are entanglement and vessel collisions. Available data from
2000 to 2017 suggest an increase in the percent of injuries and mortalities (per capita) caused by
entanglement (Hayes et al. 2020). There have been elevated numbers of mortalities reported since 2017
and continuing to through 2022 totaling 34 dead NARWSs which prompted NMFS to designate an
Unusual Mortality Event (UME) for NARWSs (NMFS 2022c). This includes 21 dead stranded whales in
Canada and 13 in the United States (NMFS 2022c). The leading category for the cause of death for this
UME is “human interaction”, specifically from entanglements or vessel strikes (NMFS 2022c).
Additionally, since 2017, 16 live free-swimming non-stranded whales have been documented with serious
injuries from entanglements or vessel strikes. In addition to the documented mortalities, since 2017,
seventeen individuals have been documented with serious injury resulting from entanglement and two
have been reported with serious injury resulting from a vessel strike (NMFS 2022c).

To protect this species from ship strikes, NOAA Fisheries designated SMAs in US waters in 2008
(73 FR 60173 2008). The SRWF and SRWEC will cross the Block Island SMA (NMFS 2020d). All
vessels greater than 19.8 m (65 ft) in overall length must operate at speeds of 10 knots (5.1 meters per
second [m/s]) or less within these areas from November 1 through April 30 when NARWSs are most likely
to pass through these waters (NMFS 2020e). In addition, the rule provides for the establishment of
Dynamic Management Areas (DMAs) when and where NARWS are sighted outside SMAs. DMAs are
generally in effect for two weeks and the 10 knots (5.1 m/s) or less speed restriction is voluntary (NMFS
2020e).

4.1.5 Minke Whale (Balaenoptera acutorostrata)

Minke whales are a baleen whale species reaching 10 m (35 ft) in length. The minke whale is
common and widely distributed within the US Atlantic EEZ and is the third most abundant great whale
(any of the larger marine mammals of the order Cetacea) in the EEZ (CeTAP 1982). A prominent
morphological feature of the minke whale is the large, pointed median ridge on top of the rostrum. The
body is dark gray to black with a pale belly, and frequently shows pale areas on the sides that may extend
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up onto the back. The flippers are smooth and taper to a point, and the middle third of each flipper has a
conspicuous bright white band that can be distinguished during visual surveys (Kenney and Vigness-
Raposa 2010). Its diet is comprised primarily of crustaceans, schooling fish, and copepods. Minke
Whales generally travel in small groups (one to three individuals), but larger groups have been observed
on feeding grounds (NMFS 2021h).

In the North Atlantic, minke whales commonly produce pulse trains lasting 10 to 70 sec with a
frequency range between 10 and 800 Hz. SLs for this call type have been reported between 159 and 176
dBre 1 uPa @ 1™ SPLms (Erbe et al. 2017). Some minke whales also produce a unique “boing” sound
which is a train of rapid pulses often described as an initial pulse followed by an undulating tonal (Rankin
and Barlow 2005; Erbe et al. 2017). The “boing” ranges from 1 to 5 kHz with an SLs of approximately
150 dB re 1 pPa @ 1 m SPLms (Rankin and Barlow 2005; Erbe et al. 2017). Auditory sensitivity for this
species based on anatomical modeling of minke whale ear morphology is best between 10 Hz and 34 kHz
(Ketten et al. 2014; Southall et al. 2019).

4.15.1 Distribution

Minke whales prefer the colder waters in northern and southern latitudes, but they can be found in
every ocean in the world. Available data suggest that minke whales are distributed in shallower waters
along the continental shelf between the spring and fall and are located in deeper oceanic waters between
the winter and spring (Hayes et al. 2020). They are most abundant in New England waters in the spring,
summer, and early fall (Hayes et al. 2020). Acoustic detections show that minke whales migrate sound in
mid-October to early November and return from wintering grounds starting in March through early April
(Risch et al. 2014b). Between October 2018 and February 2021, there were 13 sightings of 16 individual
minke whales recorded during Recent HRG and GT surveys within the area surrounding the SWRF and
SRWEC (AIS-Inc. 2019; Bennett 2021; Stevens and Mills 2021).

SRWF and SRWEC

Minke whales have a documented presence within the New York OPA, per the NYSERDA Digital
Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and APM
2019a, b, c, d, 2020). Minke whales sighted within the New York OPA occurred most often in the spring
and winter months, but they were sighted relatively uniformly during all four seasons with the highest
number documented Spring 2018 (112 individuals). During previous studies conducted in the RI-MA and
MA WEAs, 103 minke whales were sighted within the area (Kraus et al. 2016). Minke whales are almost
absent from OCS waters off the western Atlantic in winter; however, they were common in the fall and
abundant in spring and summer (CeTAP 1982; Kenney and Vigness-Raposa 2010). Spring observations
included the most individuals (76 sightings) followed by summer (26 sightings) and fall (1 sighting)
(Kraus et al. 2016).

Minke whales have been sighted offshore New York in both state and OCS waters in all four
seasons (Kenney and Vigness-Raposa 2010). Based on sighting data, the minke whale is the second most
abundant mysticete in the New York Bight. It is found regularly near the coast and occasionally in the
Peconic Estuary, the Long Island Sound, and the Great South Bay (Sadove and Cardinale 1993). A large
proportion of these sightings were reported from whale-watching boats. A dense concentration was seen
between Block Island, Rl and Montauk Point, NY in spring and summer (Kenney and Vigness-Raposa
2010). Therefore, minke whales expected to be common in spring and summer within the SRWF and
SRWEC corridor.
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4.1.5.2 Abundance

The best available current global abundance estimates for the common minke whale, compiled by
the IUCN Red List, is around 200,000 (Graham and Cooke 2008). The most recent population estimate
for the Canadian East Coast stock which occurs in the Project Area is 21,968 minke whales, derived from
surveys conducted by NOAA and the Department of Fisheries and Oceans Canada between Labrador and
central Virginia (Hayes et al. 2020). There are no current population trends or net productivity rates for
this species due to insufficient data.

4.15.3 Status

Minke whales are not listed under the ESA or classified as strategic under the MMPA. They are list
as Least Concern on the IUCN Red List (Hayes et al. 2020; IUCN 2020). The estimated annual human-
caused mortality and serious injury from 2014 to 2018 was 10.55 per year attributed to fishery
interactions, vessel strikes, and non-fishery entanglement in both the U.S. and Canada (Hayes et al. 2020),
and a UME was declared for this species in January 2017, which is ongoing (NMFS 2022b). As of
October 2021, a total of 118 strandings have been reported, with 9 occurring in Rhode Island and 18
occurring in New York (NMFS, 2021). The PBR for this stock is estimated to be 170 (Hayes et al. 2020).
Minke whales may also be vulnerable to climate-related changes in prey distribution, although the extent
of this effect on minke whales remains uncertain (Hayes et al. 2020). No designated critical habitat for
this stock currently exists in the Project Area.

4.1.6 Humpback Whale (Megaptera novaengilae)

Humpback whale females are larger than males and can reach lengths of up to 18 m (60 ft) (NMFS
2021f). Humpback Whale body coloration is primarily dark gray, but individuals have a variable amount
of white on their pectoral fins, belly, and flukes. These distinct coloration patterns are used by scientists
to identify individuals. These baleen whales feed on small prey often found in large concentrations,
including krill and fish such as Herring and Sand Lance (Kenney and Vigness-Raposa 2010). Humpback
whales use unique behaviors, including bubble nets, bubble clouds, and flicking of their flukes and fins,
to herd and capture prey (NMFS 1991).

During migration and breeding seasons, male humpback whales are often recorded producing
vocalizations arranged into repetitive sequences termed “songs” that can last for hours or even days.
These songs have been well studied in the literature to document changes over time and geographic
differences. Generally, the frequencies produced during these songs range from 20 Hz to over 24 kHz.
Most of the energy is focused between 50 and 1,000 Hz and reported SLs range from 151 to 189 dB re 1
puPa @ 1 m SPLms (Erbe et al. 2017). Other calls produced by humpbacks, both male and female, include
pulses, moans, and grunts used for foraging and communication. These calls are lower frequency (under 2
kHz) with SLs ranging from 162 to 190 dB re 1 uPa @ 1 m SPLms (Thompson et al. 1986; Erbe et al.
2017). Anatomical modeling based on humpback whale ear morphology indicate that their best hearing
sensitivity is between 18 Hz and 15 kHz (Ketten et al. 2014; Southall et al. 2019).

4.1.6.1 Distribution

The humpback whale can be found worldwide in all major oceans from the equator to sub-polar
latitudes. Humpback whales exhibit consistent fidelity to feeding areas within the northern hemisphere
(Stevick et al. 2006) where there are six subpopulations of humpback whales that feed in six different
areas during spring, summer, and fall. These feeding populations can be found in the Gulf of Maine, the
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Gulf of St. Lawrence, Newfoundland/Labrador, western Greenland, Iceland, and Norway (Waring et al.
2015). During the winter months, humpbacks migrate to calving grounds in subtropical or tropical waters,
such as the Dominican Republic in the Atlantic and Hawaiian Islands in the Pacific (Hayes et al. 2020).
Humpback whales from the North Atlantic feeding areas mate and calve in the West Indies (Hayes et al.
2020). Since 1989, observations of juvenile humpbacks in the Mid-Atlantic have been increasing during
the winter months, peaking January through March (Swingle et al. 1993). Biologists theorize that non-
reproductive animals may be establishing a winter-feeding range in the Mid-Atlantic since they are not
participating in reproductive behavior in the Caribbean. Acoustic survey data collected from 2004 to 2014
on 281 bottom-mounted recorders (for a total of 35,033 days) concluded that humpback whales (as well
as fin, sei, and blue whales) were present from the US Southeast to Greenland in the winter seasons,
suggesting baleen whales are widely distributed during these months (Davis et al. 2020). Between
October 2018 and February 2021, 53 sightings of 78 individual humpback whales were recorded during
recent HRG and GT surveys within the area surrounding the SRWF and SRWEC (AIS-Inc. 2019; Bennett
2021; Stevens et al. 2021; Stevens and Mills 2021).

SRWF and SRWEC

The humpback whale has a documented presence within the New York OPA, per the NYSERDA
Digital Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and
APM 20193, b, c, d, 2020). Humpback whales sighted within the New York OPA occurred most often
during the spring and fall months however they were recorded in all four seasons with the highest number
documented in Spring 2018 (70 individuals). Similarly, during the NYSDEC Whale Monitoring Program
aerial surveys conducted from 2017-2020, 279 estimated individual humpback whales were sighted
within the New York Bight (Tetra-Tech and LGL 2020). These sightings occurred during all seasons with
a higher prevalence in the summer, within a wide geographical area ranging from nearshore to the
continental shelf edge and beyond.

Kraus et al. (2016) reported humpback whale sightings in the RI-MA and MA WEAs during all
seasons, with peak abundance during spring and summer, but their presence within the region varies
between years. Increased stocks of sand lance (Ammaodytes spp.) appear to correlate with the years in
which most whales were observed, suggesting that humpback whale distribution and occurrences could
largely be influenced by prey availability (Kenney and Vigness-Raposa 2010). The greatest number of
sightings of humpbacks in the RI-MA and MA WEAs occurred during April (33 sightings); their presence
increased starting in March and continued through July. Seasonal abundance estimates of humpback
whales in the RI-MA and MA WEAs range from 0 to 41, with higher estimates observed during spring
and summer (Kraus et al. 2016). Acoustic detections within the RI-MA and MA WEASs were primarily
during the summer months (Kraus et al. 2016).

In the 1980s, numerous sightings of humpbacks were reported between Long Island, NY and
Martha’s Vineyard, MA. Humpback whales were regularly found in shallow water for extended periods
of time (greater than one week) within Long Island Sound, Block Island Sound, and Gardiner’s Bay. They
were also observed moving in and out of some of the inlets along the south shore of Long Island (i.e.,
Shinnecock, Fire Island, New York Harbor) (Sadove and Cardinale 1993).

Montauk boats reported two sightings in 1986 and 63 sightings in 1987 (Sadove and Cardinale
1993; Kenney and Vigness-Raposa 2010). Recently, multiple humpbacks were reported feeding off Long
Island, NY during Jul 2016 and near New York City during November and December 2016 (Waring et al.
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2016; Hayes et al. 2019). Humpback strandings were also reported along the southern shore of eastern
Long Island, NY in February 1992, November 1992, October 1993, August 1997, and April 2004.

Furthermore, during Project-specific PSO surveys from 2019 to 2020 (Smultea 2020), one
estimated individual was detected inside the SRWF, and six estimated individuals were detected outside
the SRWF. Based on these data, humpback whales are likely to be common within the SRWF and
SRWEC corridor, predominantly during spring and summer.

4.1.6.2 Abundance

The best available abundance estimate of the Gulf of Maine stock is 1,396, derived from modeled
sighting histories constructed using photo-identification data collected through October 2016 (Hayes et al.
2020). Available data indicate that this stock is characterized by a positive population trend, with an
estimated increase in abundance of 2.8% per year (Hayes et al. 2020).

4.1.6.3 Status

NMFS revised the listing status for humpback whales under the ESA in 2016 (81 FR 62260 2016).
Globally, there are 14 distinct population segments (DPSs) recognized for humpback whales, four of
which are listed as Endangered. The Gulf of Maine stock (formerly known as the Western North Atlantic
stock) which occurs in the Project Area is considered non-strategic under the MMPA and does not
coincide with any ESA-list DPS (Hayes et al. 2020). This stock is considered non-strategic because the
detected level of U.S. fishery-caused mortality and serious injury derived from the available records do
not exceed the calculated PBR of 22, with a set recovery factor at 0.5 (Hayes et al. 2019). Because the
observed mortality is estimated to be only 20% of all mortality, total annual mortality may be 60-70
animals in this stock (Hayes et al. 2019). If anthropogenic causes are responsible for as little as 31% of
potential total mortality, this stock could be over PBR. While detected mortalities yield an estimated
minimum fraction anthropogenic mortality at 0.85, additional research is being done before apportioning
mortality to anthropogenic versus natural causes for undetected mortalities and making a potential change
to the MMPA status of this stock. A UME was declared for this species in January 2016, which as of June
2021 has resulted in 151 stranded humpback whales, with 6 occurring in Rhode Island and 31 occurring
in New York (Hayes et al. 2020; NMFS 2022a). Major threats to humpback whales include vessel strikes,
entanglement, and climate-related shifts in prey distribution (Hayes et al. 2020). There is no designated
critical habitat for this stock in the Project Area.

4.2 Odontocetes

4.2.1 Sperm Whale (Physeter macrocephalus)

The sperm whale is the largest of all toothed whales; males can reach 16 m (52 ft) in length and
weigh over 40,823 kilograms (“kg” [45 US tons]), and females can attain lengths of up to 11 m (36 ft) and
weigh over 13,607 kg (15 tons) (Whitehead 2009). Sperm whales have extremely large heads, which
account for 25-35% of the total length of the animal. This species tends to be uniformly dark gray in
color, though lighter spots may be present on the ventral surface. Sperm whales frequently dive to depths
of 400 m (1,300 ft) in search of their prey, which includes large squid, fishes, octopus, sharks, and skates
(Whitehead 2009). This species can remain submerged for over an hour and reach depths as great as
1,000 m (3,280 ft). Sperm whales form stable social groups and exhibit a geographic social structure;
females and juveniles form mixed groups and primarily reside in tropical and subtropical waters, whereas
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males are more solitary and wide-ranging and occur at higher latitudes (Whitehead 2002; Whitehead
2003).

Unlike mysticete whales that produce various types of calls used solely for communication, sperm
whales produce clicks that are used for echolocation and foraging as well as communication (Erbe et al.
2017). Sperm whale clicks have been grouped into five classes based on the click rate, or number of
clicks per second; these include “squeals,” “creaks,” “usual clicks,” “slow clicks,” and “codas.” In
general, these clicks are broadband sounds ranging from 100 Hz to 30 kHz with peak energy centered
around 15 kHz. Depending on the class, SLs for sperm whale calls range between approximately 166 and
236 dBre 1 pPa @ 1 m SPLms (Erbe et al. 2017). Hearing sensitivity data for this species are currently
unavailable (Southall et al. 2019).

4.2.1.1 Distribution

Sperm whales can be found throughout the world’s oceans. They can be found near the edge of the
ice pack in both hemispheres and are also common along the equator. The North Atlantic stock is
distributed mainly along the continental shelf-edge, over the continental slope, and mid-ocean regions,
where they prefer water depths of 600 m or more and are less common in waters <300 m deep (Waring et
al. 2015; Hayes et al. 2020). In the winter, sperm whales are observed east and northeast of Cape
Hatteras. In the spring, sperm whales are more widely distributed throughout the Mid-Atlantic Bight and
southern portions of George’s Bank (Hayes et al. 2020). In the summer, sperm whale distribution is
similar to the spring, but they are more widespread in Georges Bank and the Northeast Channel region
and are also observed inshore of the 100-m isobath south of New England (Hayes et al. 2020). Sperm
whale occurrence on the continental shelf in areas south of New England is at its highest in the fall
(Hayes et al. 2020).

SRWF and SRWEC

Sperm whales have a documented presence within the New York OPA, per the NYSERDA Digital
Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and APM
2019a, b, c, d, 2020). Sperm whales sighted within the New York OPA occurred the most often in
summer and fall months with the highest number documented in Summer 2017 (42 individuals).
Similarly, during the NYSDEC Whale Monitoring Program aerial surveys conducted from 2017 to 2020,
a total of 32 sperm whale sightings (an estimated 72 individuals) were recorded (Tetra-Tech and LGL
2020). These sightings occurred year-round within deeper waters along the continental shelf edge,
however sightings were more prevalent in the summer seasons. All sperm whale sightings occurred near
the shelf edge in water greater than 656 ft (200 m) (Tetra-Tech and LGL 2020).

Sperm whales were the fifth most commonly sighted large whale in the CETAP study area and
were observed in all four seasons (CeTAP 1982). The study sighted 341 individuals, which accounted for
only 8 percent of the total large whale sightings during their survey period (CeTAP 1982). Kraus et al.
(2016) similarly reported sightings of sperm whales in the RI-MA and MA WEAs during the summer and
fall months: five individuals in August 2012, one in September 2012, and three in June 2015. There have
also been occasional strandings in Massachusetts and Long Island (Kenney and Vigness-Raposa 2010).
As accounts of sperm whales in the area are low, their occurrence within the SRWF and offshore SRWEC
is expected to be regular.

99 ¢ 99 ¢¢,

CETAP reported that the distribution of sperm whales primarily centers at about the 1,000-m
(3,280-ft) depth contour. However, their distribution can also extend shoreward, inshore of the 328-ft
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(100-m) contour, particularly in summer and fall (CeTAP 1982; Hayes et al. 2019). Although relatively
infrequent, sightings have been reported in waters as shallow as 197 ft (60 m). Southern New England is
one of the few locations in the world in which sperm whales frequent inshore areas (Kenney and Vigness-
Raposa 2010). Many reported sightings take place from May through November in a narrow band just
south of Block Island, RI Martha’s Vineyard, MA and Nantucket, MA. This high occurrence of sperm
whales is believed to be related to the presence of spawning squid (CeTAP 1982). Sadove and Cardinale
(1993) also reported sperm whale presence south of Montauk Point in less than 18 m depths from late
May through early June and again in October (Sadove and Cardinale 1993). Given the species’ preference
for deeper waters, sperm whales are only likely to occur in offshore areas of the SRWEC corridor but
may also occur in shallower waters seasonally in the summer and fall.

4.2.1.2 Abundance

The IWC recognizes only one stock of sperm whales for the North Atlantic, and Reeves and
Whitehead (1997) and Dufault et al. (1999) suggest that sperm whale populations lack clear geographic
structure. The best and most recent abundance estimate based on 2016 surveys conducted between the
lower Bay of Fundy and Florida is 4,349 (Hayes et al. 2020). No population trend analysis is available for
this stock.

4.2.1.3 Status

The Western North Atlantic stock is considered strategic under the MMPA due to its listing as
Endangered under the ESA, and the global population is listed as Vulnerable on the IUCN Red List
(Hayes et al. 2020; IUCN 2020). Between 2013 and 2017, 12 sperm whale strandings were documented
along the U.S. East Coast, but none of the strandings showed evidence of human interactions (Hayes et al.
2020). A moratorium on sperm whale hunting was adopted in 1986 and currently no hunting is allowed
for any purposes in the North Atlantic. Occasionally, sperm whales will become entangled in fishing gear
or be struck by ships off the east coast of the U.S. However, this rate of mortality is not believed to have
biologically significant impacts. The current PBR for this stock is 6.9, and because the total estimated
human-caused mortality and serious injury is <10% of this calculated PBR, it is considered insignificant
(Hayes et al. 2020). Other threats to sperm whales include contaminants, climate-related changes in prey
distribution, and anthropogenic noise, although the severity of these threats on sperm whales is currently
unknown (Hayes et al. 2020). There is no designated critical habitat for this population in the Project
Area.

4.2.2 Long-Finned Pilot Whale (Globicephala melas)

Two species of pilot whale occur within the Western North Atlantic: the long-finned pilot whale
and the short-finned pilot whale. These species are difficult to differentiate at sea and cannot be reliably
distinguished during most surveys (Rone et al. 2012; Hayes et al. 2017). Both short-finned and long-
finned pilot whales are similar in coloration and body shape. Pilot Whales have bulbous heads, are dark
gray, brown, or black in color, and can reach approximately 7.3 m (25 ft) in length (NMFS 20219).
However, long-finned pilot whales can be distinguished by their long flippers, which are 18 to 27% of the
body length with a pointed tip and angled leading edge (Jefferson et al. 1993). These whales form large,
relatively stable aggregations that appear to be maternally determined (ACS 2018). Pilot whales feed
primarily on squid, although they also eat small to medium-sized fish and octopus when available (NMFS
20219).
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Like dolphin species, long-finned pilot whales can produce whistles and burst-pulses used for
foraging and communication. Whistles typically range in frequency from 1 to 11 kHz while burst-pulses
cover a broader frequency range from 100 Hz to 22 kHz (Erbe et al. 2017). Auditory evoked potential
(AEP) measurements conducted by Pacini et al. (2010) indicate that the hearing sensitivity for this species
ranges from <4 kHz to 89 kHz.

4.2.2.1 Distribution

Because it is difficult to differentiate between the two pilot whale species in the field, sightings are
usually reported to genus level only (CeTAP 1982; Hayes et al. 2020). However, short-finned pilot
whales are a southern or tropical species and pilot whale sightings above approximately 42° N are most
likely long-finned pilot whales. Short-finned pilot whale occurrence in the Project Area is considered rare
(CeTAP 1982; Hayes et al. 2020). Long-finned pilot whales are distributed along the continental shelf
waters off the Northeastern U.S. in the winter and early spring. By late spring, pilot whales migrate into
more northern waters including Georges Bank and the Gulf of Maine and will remain there until fall
(Hayes et al. 2020). The two species’ ranges overlap spatially along the shelf break between the southern
flank of Georges Bank and New Jersey (Rone et al. 2012; Hayes et al. 2019).

SRWF and SRWEC

Pilot whales have a documented presence within the New York OPA, per the NYSERDA Digital
Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and APM
2019a, b, c, d, 2020). Pilot whales sighted within the New York OPA occurred most often during the
summer months but also had high occurrences in fall and spring with the highest recorded occurrence in
Summer 2016 (1,393 individuals). CETAP surveys reported long-finned pilot whales as the third most
commonly sighted small whale in their study area with 12,438 individuals (CeTAP 1982). Long-finned
pilot whales have been observed in OCS waters off Rhode Island in all four seasons, with peak
occurrences in spring (CeTAP 1982; Sadove and Cardinale 1993). There are 43 records of long-finned
pilot whales and 226 records of non-specific pilot whales in this area. Nine sightings during summer and
three sightings in spring were reported from whale-watching data for pilot whales (Kenney and Vigness-
Raposa 2010).

Within the RI-MA and MA WEAs, no sightings of pilot whales were observed during summer,
fall, or winter (Kraus et al. 2016). Long-finned pilot whales are expected to be common within the SRWF
during spring.

Long-finned pilot whales have been observed inshore along the 30- to 40-fathom contours between
the area south of Shinnecock Inlet east to south of Block Island primarily during spring (Sadove and
Cardinale 1993). However, they prefer deep pelagic temperate to subpolar oceanic waters and are
expected to be uncommon within the SRWEC.

4.2.2.2 Abundance

The best available estimate of long-finned pilot whales in the Western North Atlantic is 39,215
based on recent surveys covering waters between Labrador and Central Virginia (Hayes et al. 2020). A
trend analysis has not been conducted for this stock due to the relatively imprecise abundance estimates
(Hayes et al. 2020).
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4.2.2.3 Status

Long-finned pilot whales are not listed under the ESA and are classified as Least Concern by the
IUCN Red List (Hayes et al. 2020; IUCN 2020). Long-finned pilot whales have a propensity to mass
strand in U.S. waters, although the role of human activity in these strandings remains unknown (Hayes et
al. 2020). The PBR for this stock is 306, and the annual human-caused mortality and serious injury was
estimated to be 9 whales between 2015 and 2019 (Hayes et al. 2021). Threats to this population include
entanglement in fishing gear, contaminants, climate-related shifts in prey distribution, and anthropogenic
noise (Hayes et al. 2020). There is no designated critical habitat for this stock in the Project Area.

4.2.3 Atlantic Spotted Dolphin (Stenella frontalis)

Atlantic spotted dolphins can reach 2.3 m (7.5 ft) in length and their body shape resembles that of a
common bottlenose dolphin (Jefferson et al. 2008). They start out with no spotting and resemble slender
bottlenose dolphins. Large spotting develops as the animals age making it easier to distinguish them in
visual surveys (Jefferson et al. 2008; Cipriano 2018).

Atlantic spotted dolphins have an estimated auditory bandwidth of 150 Hz to 160 kHz and
vocalizations typically range from 100 Hz to 130 kHz (Navy 2007; Southall et al. 2007a). No auditory
sensitivity data are available for this species (Southall et al. 2019).

4.2.3.1 Distribution

Atlantic spotted dolphins are found in tropical and warm temperate waters. In the Western North
Atlantic, their distribution ranges from the Northeastern U.S. to the Gulf of Mexico and the Caribbean to
Venezuela (Hayes et al. 2020). They are regularly seen in continental shelf and slope waters. There are
two Atlantic spotted dolphin ecotypes which may be distinct sub-species. The larger heavily spotted
ecotype inhabits shelf waters inside or near the 200-m isobath south of Cape Hatteras. The smaller form is
less spotted and is found further offshore and only occurs in the Atlantic. Recent genetic data also
suggests that they may be genetically distinct populations (Hayes et al. 2020). Both ecotypes can occur in
the Northeastern U.S.; however, they are difficult to differentiate at sea and are therefore not
distinguished in this assessment.

SRWF and SRWEC

The Atlantic spotted dolphin has a documented presence within the New York OPA, per the
NYSERDA Digital Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019
(Normandeau and APM 20194, b, ¢, d, 2020). Atlantic spotted dolphins sighted within the New York
OPA occurred most often during the spring and fall months with the highest occurrence in Fall 2016 (607
individuals). There are a few reported occurrences of spotted dolphins (Stenella spp.) in the Project Area.
CETAP described spotted dolphins as the seventh most commonly sighted cetaceans in the study area,
with 126 sightings over the course of a three-year study. The 1982 CETAP data observed 40 individuals
south of Block Island, Rl (CeTAP 1982). NOAA Fisheries shipboard surveys conducted during June to
August between central Virginia and the Lower Bay of Fundy reported 542 to 860 individual sightings
from two separate visual teams (Palka et al. 2017). Surveys conducted by the New York State Marine
Mammal and Sea Turtle Stranding Program indicated that sightings were in offshore waters more than
164 ft (50 m) in depth along the continental shelf south of Montauk Point and at the shelf valley of
Hudson Canyon (Sadove and Cardinale 1993).
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During Project-specific PSO surveys from 2019 to 2020 (Smultea 2020), four estimated individuals
were detected inside the SRWF, with no individuals detected outside the SRWF. Therefore, Atlantic
spotted dolphins are expected to have a regular occurrence within the SRWF.

Atlantic spotted dolphins north of Cape Hatteras tend to be observed over and beyond the
continental slope; however, per single sightings outlined above, their presence in the SRWEC is expected
to be unlikely.

4.2.3.2 Abundance

The best population estimate available for this species is 39,921 based on surveys conducted in
summer 2016 between the lower Bay of Fundy and Florida (Hayes et al. 2020). A population trend
analysis of available abundance estimates from 2004, 2011, and 2016 indicate a linear decrease in
abundance, however interannual variability in abundance is a key uncertainty in this trend analysis (Hayes
et al. 2020).

4.2.3.3 Status

Atlantic spotted dolphins are not listed under the ESA and are classified as Least Concern by the
IUCN Red List (Hayes et al. 2020; IUCN 2020). The PBR for this stock is 320, and the estimated annual
human-caused mortality and serious injury from 2013 to 2017 was presumed to be zero (Hayes et al.
2020). Twenty-one Atlantic spotted dolphins were reported stranded between North Carolina and Florida
during this period; however, no definitive evidence of human interaction was found (Hayes et al. 2020).
Major threats to this population include anthropogenic noise; offshore development, particularly south of
Cape Hatteras where this species inhabits inshore shelf waters; contaminants; and climate-related shifts in
prey distribution (Hayes et al. 2020). There is no designated critical habitat for this stock in the Project
Area.

4.2.4 Atlantic White-Sided Dolphin (Lagenorhynchus acutus)

The Atlantic white-sided dolphin is robust and attains a body length of approximately 2.8 m (9 ft)
(Jefferson et al. 2008). It is characterized by a strongly “keeled” tail stock and distinctive, white-sided
color pattern (BOEM 2014a). Atlantic white-sided dolphins form groups of varying sizes, ranging from a
few individuals to over 500 (NMFS 2021a). They feed mostly on small schooling fishes, shrimps, and
squids, and are often observed feeding in mixed-species groups with pilot whales and other dolphin
species (Jefferson et al. 2008; Cipriano 2018).

Like most dolphin species, Atlantic white-sided dolphins produce clicks, buzzes, calls, and
whistles. Their clicks are broadband sounds ranging from 30 to 40 kHz that can contain frequencies over
100 kHz and are often produced during foraging and for orientation within the water column. Buzzes and
calls are not as well studied, and they may be used for socialization as well as foraging. Whistles are
primarily for social communication and group cohesion and are characterized by a down sweep followed
by an upsweep with an approximate starting frequency of 20 kHz and ending frequency of 17 kHz
(Hamran 2014). No hearing sensitivity data are currently available for this species (Southall et al. 2019).

4.2.4.1 Distribution

Atlantic white-sided dolphins migrate between the temperate and polar waters of the North Atlantic
Ocean, but usually maintain migration routes over outer shelf or slope waters. This is the most abundant
dolphin in the Gulf of Maine and the Gulf of St. Lawrence; they are rarely seen off the coast of Nova
Scotia (Kenney and Vigness-Raposa 2010). The species occurs year-round between central West
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Greenland to North Carolina primarily in continental shelf waters to the 100-m depth contour (Hayes et
al. 2020). There are seasonal shifts in the distribution of the Atlantic white-sided dolphins off the
northeastern US coast, with low abundance in winter between Georges Basin and Jeffrey’s Ledge and
very high abundance in the Gulf of Maine during spring. During summer, Atlantic white-sided dolphins
are most abundant between Cape Cod and the lower Bay of Funday. And during fall, the distribution of
the species is similar to that in summer, with less overall abundance (DoN (U.S. Department of the Navy)
2005). Behaviorally, this species is highly social, but not as demonstrative as some other common
dolphins. They typically form pods of around 30 to 150 individuals but have also been seen in very large
pods of 500 to 2,000 individuals (Hayes et al. 2020). It is common to find these pods associated with the
presence of other white-beaked dolphins, pilot whales, fin whales, and humpback whales. Between
October 2018 and February 2021, one sighting of 18 individual Atlantic white-sided dolphins was
recorded in May 2020 during recent HRG and GT surveys conducted within the area surrounding the
SRWF and SRWEC (AlS-Inc. 2019; Bennett 2021; Stevens et al. 2021; Stevens and Mills 2021).

SRWF and SRWEC

The Atlantic white-sided dolphin has a documented presence within the New York OPA, per the
NYSERDA Digital Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019
(Normandeau and APM 20193, b, c, d, 2020). Atlantic white-sided dolphin sighted within the New York
OPA occurred most often during the fall and winter months with the highest documented occurrence in
Fall 2016 (180 individuals). Over the course of BOEM’s study in the RI-MA and MA WEAs, 185
individual Atlantic white-sided dolphins were sighted within the SRWF; most were observed during
summer (112 sightings) followed by fall (70 sightings) (Kraus et al. 2016).

Atlantic white-sided dolphins are one of the three odontocetes primarily inhabiting OCS waters
shoreward of the 100-m (328-ft) depth contour (CeTAP 1982; Sadove and Cardinale 1993; Hayes et al.
2019). Most of the sightings (90 percent) were seen within an estimated depth range of 125 to 889 ft (38
to 2,710 m). Sightings are concentrated in coastal waters near Cape May, NJ, and in shallow waters
within the Gulf of Maine (CeTAP 1982; Sadove and Cardinale 1993). The Gulf of Maine population is
commonly seen from the Hudson Canyon to Georges Bank. Sightings south of Georges Bank and Hudson
Canyon occur year-round although at lower densities (Hayes et al. 2019).

Atlantic white-sided dolphins are common in OCS waters, with a slight tendency to occur in
shallower New York state waters in spring (Kenney and Vigness-Raposa 2010). Records indicate that
there is an aggregation of sightings southeast of Montauk Point, NY, during spring and summer.
Strandings of white-sided dolphins within the SRWEC are relatively rare; from 2001 to 2011, there was
an average of 1.2 strandings per year (Kenney and Vigness-Raposa 2010). Atlantic white-sided dolphins
occur in seasonably high numbers in nearshore areas during spring and summer. Therefore, Atlantic
white-sided dolphins are one of the most likely delphinids to occur year-round within the SRWF and
SRWEC waters.

4.2.4.2 Abundance

The best abundance estimate currently available for the Western North Atlantic stock is 93,233
based on surveys conducted between Labrador to Florida (Hayes et al. 2020). A trend analysis is not
currently available for this stock due to insufficient data (Hayes et al. 2020).
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4.2.4.3 Status

Atlantic white-sided dolphins are not listed under the ESA or considered a strategic stock under the
MMPA. They are classified as Least Concern on the IUCN Red List (Hayes et al. 2020; IUCN 2020). The
PBR for this stock is 544 and the annual rate of human-caused mortality and serious injury from 2015 to
2019 was estimated to be 27 dolphins (Hayes et al. 2021). This estimate is based on observed fishery
interactions, but Atlantic white-sided dolphins are also threatened by contaminants in their habitat, and
climate-related shifts in prey distribution (Hayes et al. 2020). There is no designated critical habitat for
this stock in the Project Area.

4.2.5 Short-Beaked Common Dolphin (Delphinus delphis delphis)

Two common dolphin species were previously recognized: the long-beaked common dolphin
(Delphinus capensis) and the short-beaked common dolphin (Delphinus delphis); however, Cunha et al.
(2015) summarized the relevant data and analyses along with additional molecular data and analysis, and
recommended that the long-beaked common dolphin not be further recognized in the Atlantic Ocean.
Short-beaked common dolphins can reach 2.7 m (9 ft) in length and have a distinct color pattern with a
white ventral patch, yellow or tan flank, and dark gray dorsal “cape” (NMFS 2021k). This species feeds
on schooling fish and squid found near the surface at night (NMFS 2021k). They have been known to
feed on fish escaping from fishermen’s nets or fish that are discarded from boats (NMFS 1993). This
highly social and energetic species usually travels in large pods consisting of 50 to >1,000 individuals
(Canadas and Hammond 2008). The common dolphin can frequently be seen performing acrobatics and
interacting with large vessels and other marine mammals.

Common dolphin clicks are broadband sounds between 17 and 45 kHz with peak energy between
23 and 67 kHz. Burst-pulse sounds are typically between 2 and 14 kHz while the key frequencies of
common dolphin whistles are between 3 and 24 kHz (Erbe et al. 2017). No hearing sensitivity data are
available for this species (Southall et al. 2019).

4.25.1 Distribution

Short-beaked common dolphins in the US Atlantic EEZ belong to the Western North Atlantic
stock, generally occurring from Cape Hatteras, North Carolina to the Scotian Shelf (Hayes et al. 2018).
Short-beaked common dolphins are a highly seasonal, migratory species. In the US Atlantic EEZ this
species is distributed along the continental shelf between the 200-2,000 m (650-6,561.6 ft) isobaths and
is associated with Gulf Stream features (CeTAP 1982; Payne and Selzer 1989; Hamazaki 2002; Hayes et
al. 2018). Short-beaked common dolphins occur from Cape Hatteras northeast to Georges Bank (35° to
42°N) during mid-January to May and move as far north as the Scotian Shelf from mid-summer to fall
(Payne and Selzer 1989; Hayes et al. 2020). Migration onto the Scotian Shelf and continental shelf off
Newfoundland occurs when water temperatures exceed 11°C (51.8°F) (Sergeant et al. 1970; Gowans and
Whitehead 1995). Breeding usually takes place between the months of June and September and females
have an estimated calving interval of two to three years Between October 2018 and February 2021, 560
sightings of 5,634 individual short-beaked common dolphins were recorded during recent HRG and GT
surveys within the area surrounding the SRWF and SRWEC (AIS-Inc. 2019; Bennett 2021; Stevens et al.
2021; Stevens and Mills 2021).

SRWF and SRWEC

LGL Ecological Research Associates, Inc. Page 56



Sunrise Wind Request for Incidental Take Regulations May 2022

The short-beaked common dolphin has a documented presence within the New York OPA, per the
NYSERDA Digital Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019
(Normandeau and APM 2019a, b, c, d, 2020). Short-beaked common dolphins sighted within the New
York OPA occurred relatively uniformly across all four seasons with the highest number documented in
Summer 2017 (11,908 individuals).

Kraus et al. (2016) observed 3,896 short-beaked common dolphins within the RI-MA and MA
WEAs. Most were observed during summer surveys (1,964 sightings), followed by fall (725), winter
(132), then spring (75). This was the highest number of individual sightings of all the small cetaceans.
Similarly, during Project-specific PSO surveys from 2019 to 2020 (Smultea 2020), the short-beaked
common dolphin was the most commonly recorded species and also the marine mammal with the largest
average group size. A total of 86 estimated individuals was detected inside the SRWF, and 566 estimated
individuals were detected outside the SRWF.

The majority of sightings of this species are found in water depths greater than 33 ft (10 m) along
the south shore of Long Island (Sadove and Cardinale 1993). They are also found frequently around
significant submarine features such as Hudson and Block Canyons with aggregations up to 10,000
individuals (Sadove and Cardinale 1993). Strandings have been recorded in Long Island Sound, the
eastern end of Long Island near Montauk, and inland waters of Rhode Island.

Since the short-beaked common dolphin has a wide distribution, it can be found in both nearshore
and offshore waters of the Pacific and Atlantic Oceans and has a documented presence within the SRWF
per PSO data (Smultea 2020), they are expected to have a year-round common occurrence within the
SRWF and SRWEC corridor.

4.25.2 Abundance

The best population estimate in the US Atlantic EEZ for the Western North Atlantic short-beaked
common dolphin is 70,184 (Hayes et al. 2018) while Roberts et al. (2016) habitat-based density models
provide an abundance estimate of 86,098 short-beaked common dolphins in the US Atlantic EEZ. The
current best abundance estimate for the entire Western North Atlantic stock is 172,974 based on recent
surveys conducted between Newfoundland and Florida (Hayes et al. 2020). A trend analysis was not
conducted for this stock because of the imprecise abundance estimate and long survey intervals (Hayes et
al. 2020).

4.2.5.3 Status

The common dolphin is not listed under the ESA and is classified as Least Concern by the [IUCN
Red List (Hayes et al. 2020; IUCN 2020). Historically, this species was hunted in large numbers for food
and oil. Currently, they continue to suffer incidental mortality from vessel collisions and Eastern North
American fishing activities within the Atlantic, most prominently yellowfin tuna (Thunnus albacares)
nets, driftnets, and bottom-set gillnets (Kraus et al. 2016; Hayes et al. 2020). The common dolphin faces
anthropogenic threats because of its utilization of nearshore habitat and highly social nature, but it is not
considered a strategic stock under the MMPA because the average annual human-caused mortality and
serious injury does not exceed the calculated PBR of 1,452 for this stock (Hayes et al. 2020). The annual
estimated human-caused mortality and serious injury for 2015 to 2019 was 390.4, which included fishery-
interactions and research takes (Hayes et al. 2021). Other threats to this species include contaminants in
their habitat and climate-related changes in prey distribution (Hayes et al. 2020). There is no designated
critical habitat for this stock in the Project Area.

LGL Ecological Research Associates, Inc. Page 57



Sunrise Wind Request for Incidental Take Regulations May 2022

4.2.6 Common Bottlenose Dolphin (Tursiops truncatus truncatus)

Bottlenose Dolphins are one of the most well-known and widely distributed species of marine
mammals. These dolphins reach 2—4 m (6-12.5 ft) in length (NMFS 2021b). The snout is stocky and set
off from the head by a crease. They are typically light to dark grey in color with a white underside
(Jefferson et al. 1993). Bottlenose dolphins are commonly found in groups of two to 15 individuals,
though aggregations in the hundreds are occasionally observed (NMFS 2021b). They are considered
generalist feeders and consume a wide variety of organisms, including fish, squid, and shrimp and other
crustaceans (Jefferson et al. 2008).

Whistles produced by bottlenose dolphins can vary over geographic regions, and newborns are
thought to develop “signature whistles” within the first few months of their lives that are used for
intraspecific communication. Whistles generally range in frequency from 300 Hz to 39 kHz with SLs
between 114 and 163 dB re 1 pPa @ 1 m SPLms (Erbe et al. 2017). Bottlenose dolphins also make burst-
pulse sounds and echolocation clicks, which can range from a few kHz to over 150 kHz. As these sounds
are used for locating and capturing prey, they are directional calls; the recorded frequency and sound level
can vary depending on whether the sound was received head-on or at an angle relative to the vocalizing
dolphin. SLs for burst-pulses and clicks range between 193 and 228 dB re 1 pPa @ 1 m SPLms (Erbe et
al. 2017). There are sufficient available data for bottlenose dolphin hearing sensitivity using both
behavioral and AEP methods as well as anatomical modeling studies, which show hearing for the species
is most sensitive between approximately 400 Hz and 169 kHz (Southall et al. 2019).

4.2.6.1 Distribution

In the Western North Atlantic, there are two morphologically and genetically distinct common
bottlenose morphotypes, the Western North Atlantic Northern Migratory Coastal stock and the Western
North Atlantic Offshore stock (Rosel et al. 2009). The offshore stock is a year-round resident primarily
distributed along the outer shelf and slope from Georges Bank to Florida during spring and summer and
has been observed in the Gulf of Maine during late summer and fall (Hayes et al. 2020) and in the Gulf of
Maine is largely concentrated around significant submarine features such as Hudson and Block Canyons
(Sadove and Cardinale 1993; Hayes et al. 2020) and has been observed in the Project Area in recent years
(AMCS 2020). The northern migratory coastal stock is distributed along the coast between southern Long
Island, New York, and Florida (Hayes et al. 2018). Given their distribution, only the offshore stock is
likely to occur in the Project Area and is the only stock included in this application. The western North
Atlantic offshore stock is distributed primarily along the OCS and continental slope, from Georges Bank
to Cape Hatteras during spring and summer (CeTAP 1982). Between October 2018 and February 2021, 9
sightings of 200 individual common bottlenose dolphins were recorded during the months of May and
July of 2020 during recent HRG and GT surveys within the area surrounding the SRWF and SRWEC
(AIS-Inc. 2019; Bennett 2021; Stevens et al. 2021; Stevens and Mills 2021).

SRWF and SRWEC

The common bottlenose dolphin has a documented presence within the New York OPA, per the
NYSERDA Digital Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019
(Normandeau and APM 20193, b, c, d, 2020). Common bottlenose dolphins sighted within the New York
OPA occurred most often during the spring and summer months; however, they were recorded in all four
seasons with the highest number documented in Summer 2017 (2,443 individuals).
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Common bottlenose dolphins were reported in the RI-MA and MA WEAs in all seasons; highest
seasonal abundance estimates were during fall, summer, and spring. Kraus et al. (2016) report the
offshore stock as only being sighted in the RI-MA and MA WEAs during the summer months. The
greatest concentrations of common bottlenose dolphins were observed in the southernmost portion of the
RI-MA WEA study area in the fall (Kraus et al. 2016).

Common bottlenose dolphins that occur within the nearshore areas of the Project Area can come
from either the migratory or the offshore stock. Seasonal stranding records have historically matched the
temporal patterns of the offshore stock rather than the coastal stock (Kenney and Vigness-Raposa 2010),
but recent observations of the migratory stock in New York waters suggests the distribution may be
shifting northward (AMCS 2020). Therefore, common bottlenose dolphins are expected to be a common
species within the SRWF and SRWEC corridor.

4.2.6.2 Abundance

The best abundance estimate for the Western North Atlantic offshore stock is 62,851 based on
recent surveys between the lower Bay of Fundy and Florida (Hayes et al. 2020). A population trend
analysis for this stock was conducted using abundance estimates from 2004, 2011, and 2016, which show
no statistically significant trend (Hayes et al. 2020).

4.2.6.3 Status

Common bottlenose dolphins are not listed under the ESA and are classified as Least Concern on
the IUCN Red List (Hayes et al. 2020; IUCN 2020). The PBR for this stock is 519, and the average
annual human-cause mortality and serious injury from 2013 to 2017 was estimated to be 28, attributed to
fishery interactions (Hayes et al. 2020). Because annual mortality does not exceed PBR, this stock is not
classified as strategic under the MMPA. In addition to fisheries, threats to common bottlenose dolphins
include non-fishery related human interaction; anthropogenic noise; offshore development; contaminants
in their habitat; and climate-related changes in prey distribution (Hayes et al. 2020). There is no
designated critical habitat for either stock in the Project Area.

4.2.7 Harbor Porpoise (Phocoena phocoena)

This species is among the smallest of the toothed whales and is the only porpoise species found in
Northeastern U.S. waters. A distinguishing physical characteristic is the dark stripe that extends from the
flipper to the eye. The rest of its body has common porpoise features; a dark gray back, light gray sides,
and small, rounded flippers (Jefferson et al. 1993). It reaches a maximum length of 1.8 m (6 ft) and feeds
on a wide variety of small fish and cephalopods (Reeves and Read 2003; Kenney and Vigness-Raposa
2010). Most harbor porpoise groups are small, usually between five and six individuals, although they
aggregate into large groups for feeding or migration (Jefferson et al. 2008).

Harbor porpoises produce high frequency clicks with a peak frequency between 129 and 145 kHz
and an estimated SLs that ranges from 166 to 194 dB re 1 pPa @ 1 m SPLms (Villadsgaard et al. 2007).
Available data estimating auditory sensitivity for this species suggest that they are most receptive to noise
between 300 Hz and 160 kHz (Southall et al. 2019).

4.2.7.1 Distribution

The harbor porpoise is mainly a temperate, inshore species that prefers to inhabit shallow, coastal
waters of the North Atlantic, North Pacific, and Black Sea. Harbor porpoises mostly occur in shallow
shelf and coastal waters. In the summer, they tend to congregate in the Northern Gulf of Maine, Southern
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Bay of Fundy, and around the southern tip of Nova Scotia (Hayes et al. 2020). In the fall and spring,
harbor porpoises are widely distributed from New Jersey to Maine (Hayes et al. 2020). In the winter,
intermediate densities can be found from New Jersey to North Carolina, with lower densities from New
York to New Brunswick, Canada (Kenney and Vigness-Raposa 2010). In cooler months, harbor porpoises
have been observed from the coastline to deeper waters (>1,800 m), although the majority of sightings are
over the continental shelf (Hayes et al. 2020). Between October 2018 and February 2021, one sighting of
5 individual harbor porpoises was recorded in May 2020 during recent HRG and GT surveys conducted
within the area surrounding the SRWF and SRWEC (AlS-Inc. 2019; Bennett 2021; Stevens et al. 2021;
Stevens and Mills 2021).

SRWF and SRWEC

The harbor porpoise has a documented presence within the New York OPA, per the NYSERDA
Digital Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and
APM 20193, b, c, d, 2020). Harbor porpoises sighted within the New York OPA occurred most often
during spring and winter with the highest number documented in Winter 2016-2017 (2,125 individuals).

Over the course of another study, Kraus et al. (2016) observed 121 individual harbor porpoises
within the RI-MA and MA WEAs. Fall observations included the most individuals (49 sightings),
followed by winter (35), spring (36), and summer (1). Vertical camera detections of all small cetaceans
showed that the most commonly detected species over time was the harbor porpoise (Kraus et al. 2016).
The preferred habitat of the harbor porpoise further increases the likelihood of encountering them
seasonally in fall, winter, and spring (BOEM 2013; Hayes et al. 2019).

Strandings are reported all along the southern shore of Long Island, NY and along both sides of
Long Island Sound (Smith 2014). There are occasional sightings in the bays, estuaries, and rivers of New
York state. In spring, they tend to congregate in the southwestern Gulf of Maine around Nantucket
Shoals, western Georges Bank, and the southern New England shelf (Sadove and Cardinale 1993). In fall
and spring, harbor porpoises are widely distributed from New Jersey to Maine, from the coastline to deep
waters (more than 1,800 m [5,905 ft]). In winter, intermediate densities can be found from New Jersey to
North Carolina, with lower densities from New York to New Brunswick, Canada (Kenney and Vigness-
Raposa 2010). Therefore, harbor porpoises are likely to occur within the SRWF and SRWEC corridor.

4.2.7.2 Abundance

The best available abundance estimate for the Gulf of Maine/Bay of Fundy stock occurring in the
Project Area is 95,543 based on combined survey data from NOAA and the Department of Fisheries and
Oceans Canada between the Gulf of St. Lawrence/Bay of Fundy/Scotian Shelf and Central Virginia
(Hayes et al. 2020). A population trend analysis is not available because data are insufficient for this
species (Hayes et al. 2019).

4.2.7.3 Status

This species is not listed under the ESA and is considered non-strategic under the MMPA (Hayes
et al. 2020). Harbor porpoise is listed as Least Concern by the IUCN Red List (IUCN 2020). The PBR for
this stock is 851, and the estimated human-caused annual mortality and serious injury from 2015 to 2019
was 164 harbor porpoises per year (Hayes et al. 2021). This species faces major anthropogenic impacts
because of its nearshore habitat. Historically, Greenland populations were hunted in large numbers for
food and oil. Currently, they continue to suffer incidental mortality from Western North Atlantic fishing
activities such as gillnets and bottom trawls (Hayes et al. 2020). Harbor porpoises also face threats from
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contaminants in their habitat, vessel traffic, habitat alteration due to offshore development, and climate-
related shifts in prey distribution (Hayes et al. 2020). There is no designated critical habitat for this
species near the Project Area.

4.3 Pinnipeds

Two species of pinnipeds occur in the Atlantic Ocean near the Project Area: the harbor seal and the
gray seal. Both pinniped species are likely to occur in the region year-round.

The Draft 2021 SAR mentions an increase of sightings and stranding data for harp seals off of the
east coast of the United States from Maine to New Jersey (Hayes et al. 2021). However, these
appearances usually occur from January—May during their southernmost point of migration (Hayes et al.
2021). With the majority of the SRWF offshore construction occurring between Q2-Q4, it is unlikely for
harp seals to be present in the Project area during the construction phase of the Project. Although Sunrise
Wind export cable installation and landfall construction push into the start of Q1, minimal sightings data
suggests a low potential of overlap within the project area. Additionally, assessment of the Ocean
Biodiversity Information System (OBIS 2021) database found only records of stranding for the harp seal.
Although the presence of stranded animals indicates some level of occurrence in the regions, it does not
necessarily reflect the likely encounter of free-ranging animals in the area of planned activities.

4.3.1 Harbor Seal (Phoca vitulina vitulina)

The harbor seal is one of the smaller pinnipeds, and adults are often light to dark grey or brown
with a paler belly and dark spots covering the head and body (Jefferson et al. 1993; Kenney and Vigness-
Raposa 2010). This species is approximately 2 m (6 ft) in length (NMFS 2021e). Harbor seals complete
both shallow and deep dives during hunting, depending on the availability of prey (Tollit et al. 1997).
Harbor seals consumes a variety of prey, including fish, shellfish, and crustaceans (Bigg 1981; Reeves
1992; Burns 2002; Jefferson et al. 2008). They commonly occur in coastal waters and on coastal islands,
ledges, and sandbars (Jefferson et al. 2008).

Harbor seals communicate through a variety of vocalizations, particularly during breeding seasons.
Male harbor seals have been documented producing an underwater roar call which is used for competition
with other males and attracting mates. These are relatively short calls with a duration of about 2 sec and a
peak frequency between 1 and 2 kHz (Van Parijs et al. 2003). Matthews et al. (2017) found that
vocalizations peaked in June and July, corresponding with the estimated breeding season of harbor seals.
The source levels of harbor seal breeding vocalizations ranged from 129 to 149 dB re 1 yPa with an
average of 144 dB re 1 pPa at 1 m (Matthews et al. 2017). Furthermore, roar vocalizations were shown to
play a role in male-female communication by Matthews et al. (2017) where female harbor seals were
shown to approach playback speakers playing dominant vocalizations more often than subordinate
vocalizations. Behavioral audiometric studies for this species estimate peak hearing sensitivity between
100 Hz and 79 kHz (Southall et al. 2019).

4.3.1.1 Distribution

The harbor Seal is found throughout coastal waters of the Atlantic Ocean and adjoining seas above
30°N and is the most abundant pinniped in the US Atlantic EEZ (Hayes et al. 2018). Harbor seals, also
known as common seals, are one of the most widely distributed seal species in the Northern Hemisphere.
They can be found inhabiting coastal and inshore waters from temperate to polar latitudes. Harbor seals
occur seasonally along the coast during winter months from southern New England to New Jersey,
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typically from September through late May (Kenney and Vigness-Raposa 2010; Hayes et al. 2020). In
recent years, this species has been seen regularly as far south as North Carolina, and regular seasonal
haul-out sites of up to 40-60 animals have been documented on the eastern shore of Virginia and the
Chesapeake Bay (Jones and Rees 2020). During the summer, most harbor seals can be found north of
New York, within the coastal waters of central and northern Maine, as well as the Bay of Fundy (DoN
(U.S. Department of the Navy) 2005; Hayes et al. 2020). Genetic variability from different geographic
populations has led to five subspecies being recognized. Peak breeding and pupping times range from
February to early September, and breeding occurs in open water (Temte 1994). Between October 2018
and February 2021, 9 sightings of 9 individual harbor seals were recorded during the months of
November and December in 2018 and 2020 during recent HRG and GT surveys within the area
surrounding the SRWF and SRWEC (AIS-Inc. 2019; Bennett 2021; Stevens et al. 2021; Stevens and
Mills 2021).

SRWF and SRWEC

The harbor seal has a documented presence within the New York OPA, per the NYSERDA Digital
Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and APM
2019a, b, c, d, 2020). Harbor seals sighted within the New York OPA occurred most often during the
winter months with the highest number documented in winter 2017-2018 (28 individuals). Several seal
haulout sites are located on Block Island, RI (BOEM 2013). Survey data collected from NOAA Fisheries
and the Provincetown Center for Coastal Research reported 151 harbor seal sightings, a large
concentration of which were observed near the coast from eastern Long Island, NY to Buzzards Bay and
Vineyard Sound (CRESLI 2020). There were also occurrences of harbor seal offshore; however, the level
of abundance was lower than what was observed near haulout sites (Kenney and Vigness-Raposa 2010).

There are about 30 known Long Island haulout sites, which are scattered around the eastern end of
Long Island and along both sides of the Atlantic and Long Island Sound shores (Kenney and Vigness-
Raposa 2010; CRESLI 2020). From 2019 to 2021, the AMCS has documented approximately four harbor
and/or gray seal haulout sites along the Atlantic coastline of Long Island, with more scattered within
Long Island Sound and off the coast of Rhode Island (AMCS 2020).

Seals are generally present on New York beaches from late fall until early spring (CRESLI 2020)
and are most likely to be encountered at low tide. Furthermore, seal watching activities on the northeast
US coastline is most prevalent from December through mid-April in New York (DiGiovanni and
Sabrosky 2010). Within the last three years, seals have been sited along the Fire Island National Seashore,
Cupsogue Beach County Park, Montauk Point State Park, and Smith Point County Park (Long-Island-
Pulse 2017; Harrington 2020). In November 2018, an aerial survey of haulout sites around Long Island,
Connecticut, and Rhode Island were conducted by the AMCS to support a UME investigation. During
this survey, more than 900 harbor and gray seals were observed (AMCS 2020).

Harbor seals are regularly observed in coastal areas and are the most abundant seals found in New
York State. Important haulouts in Long Island include Fishers Island, Great Gull Island, Montauk Point,
Gardiners Island, and Sag Harbor (Kenney and Vigness-Raposa 2010). Harbor seals utilize Eastern Point
and Montauk Point of Long Island as terrestrial habitat, and the nearshore portion of the SRWEC as
foraging and potential breeding grounds. These seals can likely be found in the nearshore areas around the
proposed SRWEC landfall location at Smith Point adjacent to Fire Island. The most localized estimates of
populations residing within the Long Island Sound harbors come from CRESLI, which observed nearly
16,000 harbor seals over 302 seal observation trips from 2007 through 2017 around Cupsogue Beach,

LGL Ecological Research Associates, Inc. Page 62



Sunrise Wind Request for Incidental Take Regulations May 2022

during which CRESLI found the highest monthly concentrations of seals from December through April,
with abrupt declines in May.

During Project-specific PSO surveys from 2019 to 2020 (Smultea 2020), three estimated
individuals were detected inside the SRWF, and four estimated individuals were detected outside the
SRWEF. Therefore, harbor seals are expected to have a regular occurrence within the SRWF and SRWEC
corridor.

4.3.1.2 Abundance

The best available abundance estimate for harbor seals in the Western North Atlantic is 61,366,
with global population estimates reaching 610,000 to 640,000 (Bjarge et al. 2010; Hayes et al. 2020;
IUCN 2020; Hayes et al. 2021). Estimates of abundance are based on surveys conducted during the
pupping season, when most of the population is assumed to be congregated along the Maine coast.
Abundance estimates do not reflect the portion of the stock that might pup in Canadian waters (Hayes et
al. 2021). Trend in population from 1993 to 2018 was estimated for non-pups and pups using a Bayesian
hierarchical model to account for missing data both within and between survey years. The estimated mean
change in non-pup harbor seal abundance per year was a positive from 2001 to 2004, but close to zero or
negative between 2005 and 2018 (Hayes et al. 2021). After 2005, mean change in pup abundance was
steady or declining until 2018 but these changes were not significant (Hayes et al. 2021).

4.3.1.3 Status

Harbor seals are not listed under the ESA, are listed as Least Concern by the IUCN Red List and
are considered non-strategic because anthropogenic mortality does not exceed PBR (Hayes et al. 2020;
IUCN 2020). The PBR for this population is 1,729 and the annual human-caused mortality and serious
injury from 2015 to 2019 was estimated to be 399 seals per year (Hayes et al. 2021). This mortality and
serious injury was attributed to fishery interactions, non-fishery related human interactions, and research
activities (Hayes et al. 2020). Until 1972, harbor seals were commercially and recreationally hunted.
Currently, only Alaska natives can hunt harbor seals for sustenance and the creation of authentic
handicrafts. Other threats to harbor seals include disease and predation (Hayes et al. 2020). A UME was
declared for harbor seal and grey seals with mortalities occurring across Maine, New Hampshire, and
Massachusetts. A total of 3,152 strandings occurred between July 1, 2018 — March 13, 2020 with 103 in
Connecticut/Rhode Island and 172 in New York (NMFS 2020a). The UME is no longer active, but
official closure is still pending. There is no designated critical habitat for this species in the Project Area.

4.3.2 Gray Seal (Halichoerus grypus atlantica)

Gray Seals are the second most common pinniped in the US Atlantic EEZ (Jefferson et al. 2008).
This species inhabits temperate and sub-arctic waters and lives on remote, exposed islands, shoals, and
unstable sandbars (Jefferson et al. 2008). Gray Seals are large, reaching 2-3 m (7.5-10 ft) in length, and
have a silver-gray coat with scattered dark spots (NMFS 2021d). These seals are generally gregarious and
live in loose colonies while breeding (Jefferson et al. 2008). Though they spend most of their time in
coastal waters, Gray Seals can dive to depths of 300 m (984 ft), and frequently forage on the outer shelf
(Hammill et al. 2001; Jefferson et al. 2008). These opportunistic feeders primarily consume fish,
crustaceans, squid, and octopus (Bonner et al. 1971; Reeves 1992; Jefferson et al. 2008). They often co-
occur with Harbor Seals because their habitat and feeding preferences overlap (NMFS 2021d).
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Two types of underwater vocalizations have been recorded for male and female gray seals; clicks
and hums. Clicks are produced in a rapid series resulting in a buzzing noise with a frequency range
between 500 Hz and 12 kHz. Hums, which is described as being similar to that of a dog crying in its
sleep, are lower frequency calls, with most of the energy <1 kHz (Schusterman et al. 1970). AEP studies
indicate that hearing sensitivity for this species is greatest between 140 Hz and 100 kHz (Southall et al.
2019).

4.3.2.1 Distribution

The eastern Canadian population of gray seals ranges from New Jersey to Labrador and is centered
at Sable Island, Nova Scotia (Davies 1957; Mansfield 1966; Richardson and Rough 1993; Hammill et al.
2001). There are three breeding concentrations in eastern Canada: Sable Island, the Gulf of St. Lawrence,
and along the east coast of Nova Scotia (Lavigueur and Hammill 1993). In US waters, gray seals
currently pup at four established colonies from late December to mid-February: Muskeget and Monomoy
Islands in Massachusetts, and Green and Seal Islands in Maine (Center for Coastal Studies 2017; Hayes et
al. 2018). Pupping was also observed in the early 1980s on small islands in Nantucket-Vineyard Sound
and more recently at Nomans Island (Hayes et al. 2018). Following the breeding season, gray seals may
spend several weeks ashore in the late spring and early summer while undergoing a yearly molt. Between
October 2018 and February 2021, 11 sightings of 11 individual gray seals were recorded all during the
months of September between May 2018 and January 2021 during recent HRG and GT surveys within
the area surrounding the SRWF and SRWEC (AIS-Inc. 2019; Bennett 2021; Stevens et al. 2021; Stevens
and Mills 2021).

SRWF and SRWEC

Gray seals have a documented presence within the New York OPA, per the NYSERDA Digital
Aerial Baseline Surveys conducted from Summer 2016 through Winter 2019 (Normandeau and APM
20194, b, ¢, d, 2020). Gray seals sighted within the New York OPA occurred most often during the spring
and winter months but were also documented in the fall, with the highest number documented in Winter
2016 to 2017 (33 individuals). As previously described, from 2019 to 2021, the AMCS has documented
approximately four harbor and/or gray seal haulout sites along the Atlantic coastline of Long Island, with
more scattered within Long Island Sound and off the coast of Rhode Island (AMCS 2020). Furthermore,
in November 2018, an aerial survey of haulout sites around Long Island, Connecticut, and Rhode Island
were conducted by the AMCS to support a UME investigation. During this survey, more than 900 harbor
and gray seals were observed (AMCS 2020).

Young pups have been documented as stranded at Long Island, NY and Rhode Island beaches. The
AMAPPS surveys identified 11 individuals during their winter aerial surveys (NMFS 2017; Palka et al.
2017). The overall time spent in US waters remains uncertain (Hayes et al. 2019), but the updated US
population estimates make it possible that these seals will be seen around offshore New York waters.
Additionally, during Project-specific PSO surveys from 2019 to 2020 (Smultea 2020), 12 estimated
individuals were detected inside the SRWF, and three estimated individuals were detected outside the
SRWF.

Historically, gray seals were relatively absent from New York, Massachusetts, Rhode Island, and
nearby OCS waters. However, with the recent recovery of the Massachusetts and Canadian populations,
their occurrence has increased in the US Mid-Atlantic (Kenney and Vigness-Raposa 2010). Records of
gray seal strandings are primarily observed in spring and are distributed broadly along ocean-facing
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beaches in Long Island, NY and Rhode Island. In New York, gray seals are typically seen alongside
harbor seal haulouts. Two frequent sighting locations include Great Gull Island and Fisher’s Island, NY
as well as Sag Harbor and Gardiners Island (Kenney and Vigness-Raposa 2010). Therefore, the gray seal
is expected to have a regular presence within the SRWF and SRWEC corridor.

4.3.2.2 Abundance

Estimates of the entire Western North Atlantic gray seal population are not available. Some
estimates are available for portions of the stock, although recent genetic evidence suggests that all
Western North Atlantic gray seals may actually comprise a single stock (Hayes et al. 2020). The best
available current abundance estimate for gray seals of the Canadian gray seal stock is 424,300 and the
current U.S. population estimate is 27,300 (Hayes et al. 2021). The population of gray seals is likely
increasing in the U.S. Atlantic EEZ; recent data show approximately 28,000 to 40,000 gray seals were
observed in Southeastern Massachusetts in 2015 (Hayes et al. 2020). A population trend is not currently
available for this stock, although the observed increase in the number of pops born in U.S. pupping
colonies between 1991 and 2019 is currently being evaluated (Hayes et al. 2020).

4.3.2.3 Status

This species is not listed under the ESA and is non-strategic under the MMPA because
anthropogenic mortality does not exceed PBR (Hayes et al. 2020). Gray seal is listed as Least Concern by
the JIUCN Red List (IUCN 2020). The PBR for this population is 1,458, and the annual human-caused
mortality and serious injury between 2015 and 2019 was estimated to be 4,453 in both the U.S. and
Canada (Hayes et al. 2021). Like harbor seals, the gray seal was commercially and recreationally hunted
until 1972. Mortality is currently attributed to fishery interactions, non-fishery related human interactions
and hunting, research activities, Canadian commercial harvest, and removals of nuisance animals in
Canada (Hayes et al. 2020). Other threats to this population include disease, predation, and natural
phenomena like storms (Hayes et al. 2020). There is no designated critical habitat for this species in the
Project Area). A UME was declared for harbor seal and grey seals with mortalities occurring across
Maine, New Hampshire, and Massachusetts. A total of 3,152 strandings occurred between July 1, 2018 —
March 13, 2020 with 103 in Connecticut/Rhode Island and 172 in New York (NMFS 2020a). The UME is
no longer active, but official closure is still pending. There is no designated critical habitat for this species
in the Project Area.

5 Type of Incidental Take Authorization Requested

Sunrise Wind is requesting the promulgation of incidental take regulations and issuance of a Letter
of Authorization pursuant to section 101(a)(5)(A) of the MMPA for incidental take by Level A and Level
B harassment of small numbers of marine mammals during the construction and operations activities
described in Sections 1 and 2 in and around OCS-A 0487 and along the Sunrise Wind Export Cable to
Smith Point Country Park, Long Island, New York (Figure 1).

The construction and operations activities have the potential to take by “Level B” harassment
marine mammals as a result of sound energy introduced to the marine environment. In the absence of
mitigation measures, sounds that may “harass” marine mammals include pulsed sounds generated by
impact pile driving, HRG survey equipment, and potential in-situ UXO/MEC disposal as well as non-
impulsive sounds from vibratory pile driving. The potential effects will depend on the species of marine
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mammal, the behavior of the animal at the time of reception of the stimulus, as well as the received level
(RL) of the sound. Disturbance reactions are likely to vary among some of the marine mammals in the
general vicinity of the sound source. The mitigation and monitoring activities described in Section 11,
including noise attenuation systems and advanced monitoring technologies such as passive acoustic
recorders, infrared cameras, and night vision devices will be implemented so that the amount of Level B
take is reduced to the lowest practicable level.

Certain construction activities, including monopile foundation installation and in-situ UXO/MEC
disposal, have a small chance of causing Level A “take” for some marine mammal species. The planned
monitoring and mitigation measures will reduce, but cannot eliminate, this possibility. Therefore, Level A
takes are also requested as described below.

6 Takes Estimates for Marine Mammals

Nearly all anticipated takes would be “takes by harassment”, involving temporary changes in
behavior (i.e., Level B harassment). That is, acoustic exposure could result in temporary displacement of
marine mammals from within ensonified zones or other temporary changes in behavioral state. The
mitigation measures to be applied will reduce the already very low probability of Level A take, but for
certain species and activities, some potential Level A takes could occur. The planned construction and
operations activities are not expected to “take” more than small numbers of marine mammals and will
have a negligible impact on the affected species or stocks. In the sections below, we describe the methods
used to estimate “take by harassment” and present the resulting estimates of the numbers of marine
mammals that might be affected during the planned activities.

6.1 Basis for Estimating Potential “Take”

The amount of potential “take by harassment” is calculated in two separate ways, depending on the
activity. For WTG monopile and OCS-DC piled jacket foundation installation, sound exposure modeling
was conducted to more accurately account for the movement and behavior of marine mammals and their
exposure to the underwater sound fields produced during pile driving. Sound exposure modeling involves
the use of a three-dimensional computer simulation in which simulated animals (animats) move through
the modeled marine environment over time in ways that are defined by the known or assumed movement
patterns for each species derived from visual observation, animal borne tag, or other similar studies. The
sound field produced by the activity, in this case impact pile driving, is then added to the modeling
environment at the location and for the duration of time anticipated for one or more pile installations. At
each time step in the simulation, each animat records the received sound levels at its location resulting in
a sound exposure history for each animat. These exposure histories are then analyzed to determine
whether and how many animats were exposed above Level A and Level B thresholds. Finally, the density
of animats used in the modeling environment, which is usually much higher than the actual density of
marine mammals in the activity area so that the results are more statistically robust, is compared to the
actual density of marine mammals anticipated to be in the activity area. The results are then used to scale
the animat exposure estimates to the actual density estimates. A more detailed description of this method
is available in Appendix A, including results for some species if avoidance of anthropogenic sounds
(aversion) is included in the exposure modeling. However, the exposure modeling results including
aversion are not used in the estimates of potential take included in this application.
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For landfall construction activities, HRG surveys, and potential UXO/MEC detonations, takes are
calculated by multiplying the expected densities of marine mammals in the activity area(s) by the area of
water likely to be ensonified above the NMFS defined threshold levels in a single day (24-hour period).
The result is then multiplied by the number of days on which the activity is expected to occur resulting in
a density-based estimated take for each activity.

In both take calculation methods, the densities of marine mammals (individuals per unit area)
expected to occur in the activity areas were calculated from habitat-based density modeling results
reported by Roberts et al. (2016; 2017; 2018; 2021) (Table 6). Those data provide abundance estimates
for species or species guilds within 10 km x 10 km grid cells (100 km?) ((except NARW which are
provided in a5 km x 5 km grid (Roberts et al. 2021)) on a monthly or annual basis, depending on the
species. The average monthly abundance for each species in each activity area was calculated as the mean
value of the grid cells within each survey area in each month and then converted to density (individuals /
1 km?) by dividing by 100 km?. The grid cells used for the density calculations of each activity area are
described separately in the sections below.

Table 6. Marine mammal density model version number, release date, and report citation for densities used in the
density-based calculations.

Density
Model Model
Version Release
Species Scientific Name Used Date Report Citation
Mysticetes
Blue Whale* Balaenopter musculus 1.3 09-26-2015 Roberts et al. 2016
Fin Whale* Balaenoptera physalus 1 04-22-2018 Roberts et al. 2018
Humpback Whale Megaptera novaeangliae 10 06-01-2017 Roberts et al. 2017
Minke Whale Balaenoptera acutorostrata 9 06-01-2017 Roberts et al. 2017
North Atlantic Right Whale*  Eubalaena glacialis 111 11-22-2021 Roberts et al. 2021
Sei Whale* Balaenoptera borealis 8 04-22-2018 Roberts et al. 2018
Odontocetes
Atlantic Spotted Dolphin Stenella frontalis 8 04-14-2018 Roberts et al. 2018
Atlantic White-Sided Dolphin  Lagenorhynchus acutus 3 04-14-2018 Roberts et al. 2018
Bottlenose Dolphin Tursiops truncatus 5 04-14-2018 Roberts et al. 2018
Common Dolphin Delphinus delphis 4 04-14-2018 Roberts et al. 2018
Harbor Porpoise Phocoena phocoena 4 06-01-2017 Roberts et al. 2017
Pilot Whales Globicephala spp. 6 08-08-2017 Roberts et al. 2017
Risso’s Dolphin Grampus griseus 4 04-14-2018 Roberts et al. 2018
Sperm Whale* Physeter macrocephalus 7 06-01-2017 Roberts et al. 2017
Pinnipeds
Seals (Harbor and Gray) Phocidae spp. 4 04-14-2018 Roberts et al. 2018

For some species, observational data from Protected Species Observers (PSQOs) aboard HRG and
GT survey vessels indicate that the density-based take estimates may be insufficient to account for the
number of individuals of a species that may be encountered during the planned activities. PSO data from
HRG and GT surveys conducted in the area surrounding the Sunrise Wind Farm and Sunrise Wind Export
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Cable from October 2018 through February 2021 (AlS-Inc. 2019; Bennett 2021; Stevens et al. 2021;
Stevens and Mills 2021) were analyzed to determine the average number of individuals of each species
observed per vessel day. To account for individuals not identified to the species level by PSOs (i.e. those
recorded as “unidentified whale”, “unidentified dolphin”, “unidentified seal”, etc.), the proportion of
identified individuals of each species within each taxonomic group was calculated as shown in the
column “Proportion of Total Individuals of Species Within Each Species Group” within Table 7. The
proportion of each species was then multiplied by the total number of “unidentified” individuals
belonging to that taxonomic group so that the unassigned individuals were re-assigned to the identified
species proportional to the identified individuals within each taxonomic as shown in the column
“Unidentified Individuals Assigned to Species” column in Table 7. The identified and re-assigned
unidentified individuals for each species was then summed as shown in the “Total Individuals Including
Proportion of Unidentified” column of Table 7. This value was then divided by the number of vessel days
during which observations were conducted in 2018-2021 HRG surveys (470 days) to calculate the
number of individuals observed per vessel day as shown in the final column in Table 7.

For other less-common species, the predicted densities from Roberts et al. (2016; 2017; 2018) are
very low and the resulting density-based take estimate is less than a single animal or a typical group size
for the species. In such cases, the density-based take estimate is increased to the mean group size for the
species to account for a chance encounter during an activity. Mean group sizes for each species were
calculated from recent aerial and/or vessel-based surveys as shown in Table 6.

The largest of the three take estimates: density based, PSO data based, or mean group size was then
identified as the "highest Level B take” and used as the estimated take for each activity.
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Table 7. The number of individual marine mammals observed, with and without inclusion of unidentified
individuals, and the estimated number of individuals observed per vessel during day HRG surveys in 2018-2021.

Proportion of

Total
Individuals Total
Identified to Unidentified Individuals
Species Within Individuals Including Individuals
Identified Each Species Assignedto  Proportion of  Observed Per

Species Individuals Group Species Unidentified Vessel Day
Mysticetes 125

Blue Whale* 0 - - - .

Fin Whale* 26 0.21 329 58.9 0.25

Humpback Whale 78 0.62 98.6 176.6 0.74

Minke Whale 16 0.13 20.2 36.2 0.15

North Atlantic Right Whale* 4 0.03 5.1 9.1 0.04

Sei Whale* 1 0.01 1.3 2.3 0.01
Unidentified Mysticetes 158

Unidentified Mysticete Whale 124 .

Unidentified Whale 34 -
Odontocetes 5871

Atlantic Spotted Dolphin 0 - - - -

Atlantic White-Sided Dolphin 18 0.00 48 228 0.10

Bottlenose Dolphin 200 0.03 53.6 2536 1.06

Common Dolphin 5634 0.96 1508.5 71425 29.76

Harbor Porpoise 5 0.00 1.3 6.3 0.03

Pilot Whales 0 - -

Risso’s Dolphin 14 0.00 37 17.7 0.07

Sperm Whale* 0 - -
Unidentified Odontocetes 1572

Unidentified Dolphin 1562 .

Unidentified Dolphin or

Porpoise 10 -
Pinnipeds 20

Harbor Seal 9 0.45 8.1 171 0.07

Gray Seal 11 0.55 9.9 209 0.09
Unidentified Pinniped 18

Unidentified Pinniped 18 -

* Denotes species listed under the Endangered Species Act
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Table 8. Mean group sizes of species for which incidental take is being requested.

Mean
Species Individuals _ Sightings  Group Size  Source
Mysticetes
Blue Whale* 3 3 1.0 Palka et al. (2017)
Fin Whale* 155 86 1.8 Kraus et al. (2016)
Humpback Whale 160 82 20 Kraus et al. (2016)
Minke Whale 103 83 1.2 Kraus et al. (2016)
North Atlantic Right Whale* 145 60 2.4 Kraus et al. (2016)
Sei Whale* 41 25 1.6 Kraus et al. (2016)
Odontocetes
Atlantic Spotted Dolphin 1334 46 29.0 Palka et al. (2017)
Atlantic White-Sided Dolphin 223 8 27.9 Kraus et al. (2016)
Bottlenose Dolphin 259 33 7.8 Kraus et al. (2016)
Common Dolphin 2896 83 34.9 Kraus et al. (2016)
Harbor Porpoise 121 45 2.7 Kraus et al. (2016)
Pilot Whales 17 14 8.4 Kraus et al. (2016)
Risso’s Dolphin 1215 224 5.4 Palka et al. (2017)
Sperm Whale* 208 138 15 Palka et al. (2017)
Pinnipeds
Seals (Harbor and Gray) 201 144 14 Palka et al. (2017)

* Denotes species listed under the Endangered Species Act

6.2 Acoustic Thresholds

To assess potential auditory injury or permanent threshold shift (PTS), Level A harassment, NMFS
has provided technical guidance (NMFS 2018a) that establishes dual criteria for five different marine
mammal hearing groups, four of which occur in the Project Area (Table 8). The two criteria are based on
different acoustic metrics or ways of measuring sound, the peak sound pressure level (SPL ) and the
cumulative sound exposure level (SELcum). The SPLy« metric captures the potential for auditory injury
caused by very strong, instantaneous sounds while the SEL.,m metric captures the potential for injury
caused by fatiguing of the auditory system from sounds received over time (in this case, a maximum 24-
hr period).

The marine mammal hearing groups are based on the frequencies of sound to which species in that
group are most sensitive. The frequency-dependent hearing sensitivities of each group are characterized
by frequency weighting functions that are applied to the sounds being modeled and effective filter out
sound energy at frequencies of less importance to species. Frequency weighting is applied when
calculating distances to the SELum threshold and some behavioral thresholds while SPL  is not
frequency weighted, which is commonly referred to as unweighted or flat-weighted (Table 8).
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Table 9. Marine mammal functional hearing groups and PTS (Level A harassment) and TTS thresholds as defined by
NMFS (2018a) for species present in the survey area.

Generalized Hearing PTS onset (Level A) TTS onset Thresholds
Marine Mammal Hearing Group Range Thresholds (Impulsive Sounds) (Impulsive Sounds)
Low-frequency cetaceans (LF) 7 Hz to 35 kHz Lona: 219 dB Lonat: 213 B
Letroan: 183 dB Letroan: 168 dB
Mid-frequency cetaceans (MF) 150 Hz to 160 kHz Lpesat: 230 dB Losar: 224 dB
Letroan:  185dB Letroan: 170 dB
High-frequency cetaceans (HF) 275 Hz to 160 kHz Locta: 202 dB Locta: 196 dB
Letroan:  155dB Letroan: 140 dB
Loknat: 218 dB Lokat: 212 dB
Phocid pinnipeds (underwater) (PW) 50 Hz to 86 kHz plfa 8d plfa d
Letroan:  185dB Letroan: 170 dB

Scientific recommendations for revisions to these classifications were recently published by
Southall et al. (2019). This publication proposes a new nomenclature and classification for the marine
mammal hearing groups, but the proposed thresholds and weighting functions do not differ in effect from
those in NMFS (2018a). The hearing groups and nomenclature proposed by Southall et al. (2019) have
not yet been incorporated into the NMFS guidelines.

The received level at which marine mammals may behaviorally respond to anthropogenic sounds
varies by numerous factors including the frequency content, predictability, and duty cycle of the sound as
well as the experience, demography, and behavioral state of the marine mammals (Richardson et al. 1995;
Southall et al. 2007b; Ellison et al. 2012). Despite this variability, there is a practical need for a
reasonable and specific threshold. NMFS currently defines the threshold for behavioral harassment, Level
B take, as 160 dB re 1 puPa SPLns [unless otherwise noted, all dB values hereafter are referenced to 1
KPa] for impulsive or intermittent sounds such as those produced by impact pile driving and some HRG
survey equipment. For non-impulsive sounds, such as vibratory pile driving, NMFS defines the threshold
for behavioral harassment at 120 dB re 1 uPa SPLms.

In the case of potential UXO/MEC detonations, additional thresholds for mortality and non-
auditory injury to lung and gastrointestinal organs from the blast shock wave and/or onset of high peak
pressures are also relevant (at relatively close ranges). These criteria have been developed by the U.S.
Navy (DoN (U.S. Department of the Navy) 2017; Hannay and Zykov 2021)) and are based on the mass of
the animal and the depth at which it is present in the water column. This means that specific decibel levels
for each hearing group are not provided and instead the criteria are presented as equations that allow for
incorporation of specific mass and depth values. Two separate sets of equations are available, the first is
less conservative and reflects when individuals have a 50% chance of mortality or non-auditory injury
(Table 10), while the second is more conservative and reflect the onset (1% chance) of experiencing the
potential effects (Table 11). Only the results from the equations in Table 11 were used in the subsequent
analyses.
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Table 10. U.S. Navy impulse and peak pressure threshold equations for estimating at what levels marine mammals
have a 50% probability of experiencing mortality or injury due to underwater explosions (DoN (U.S. Department of
the Navy) 2017; Hannay and Zykov 2021). M is animal mass (in kg) and D is animal depth (m).

Impact Assessment Criterion Threshold
Mortality- Impulse 144M13(1+ %)«/6 Pa-s
Injury- Impulse 65.8M13(1+ %)1/6 Pa-s
Injury- Peak Pressure 243 dB re 1 pPa peak

Table 11. U.S. Navy impulse and peak pressure threshold equations for estimating at what levels marine mammals
have a 1% probability of experiencing mortality or non-auditory injury due to underwater explosions (DoN (U.S.
Department of the Navy) 2017; Hannay and Zykov 2021). M is animal mass (in kg) and D is animal depth (m).

Onset Effect for Mitigation Consideration Threshold
D
Onset Mortality- Impulse 103MY3(1+ ——)" Pa-s
D
Onset Injury- Impulse (Non-auditory) 47.5M¥3(1+ ) Pa-s
Onset Injury- Peak Pressure (Non-auditory) 237 dB re 1 pPa peak

A single UXO/MEC detonation per day is not considered to cause behavioral harassment at the 160
dB level noted above. Instead, Level B harassment is considered possible if received sounds from a single
UXO/MEC detonation per day rise above temporary threshold shift (TTS) levels or above 5 dB below the
TTS thresholds in the event of multiple detonations in one day. Since only a single detonation per day is
being considered, sub-TTS threshold behavioral harassment is not expected to occur. As with PTS onset
levels used to define Level A take thresholds, TTS criteria use both SPL and SELcum criteria as shown in

Table 9.

6.3 WTG Monopile and OCS-DC Piled Jacket Foundation Installation

Monopile foundations for WTGs will be up to 7/12 m in diameter and installed using an impact
pile driver with a maximum hammer energy of up to 4,000 kJ. The pin piles used to secure the OCS-DC
piled jacket foundation will be up to 4 m in diameter and installed using an impact pile driver with a
maximum hammer energy of up to 4,000 kJ.

As summarized in Section 6.1, the take estimates for foundation installations were calculated using
the animal exposure modeling process. Because the exact location and number of piles to be installed
each day is uncertain, exposure modeling was conducted for several different scenarios to assess potential
differences in the number of takes that could result from different installation timelines. The five modeled
scenarios are summarized in the following list. The first two scenarios assumed consecutive (non-
simultaneous) pile installation while the third through fifth scenarios assumed concurrent (simultaneous)
pile installations:
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1. Consecutive installation of 2 WTG monopiles or 4 OCS-DC pin piles consecutively in one
day for 51 days.

2. Consecutive installation of 3 WTG monopiles or 4 OCS-DC pin piles consecutively in one
day for 34 days.

3. Concurrent installation of 4 WTG monopiles in one day, two each by two different
installation vessels operating concurrently in close proximity to each other (“Proximal”, i.e. 3
nautical miles apart) for 25.5 days, plus 4 OCS-DC pin piles per day for two days.

4. Concurrent installation of 4 WTG monopiles in one day, two each by two different
installation vessels operating concurrently at long distances from each other (“Distal”, i.e.
opposite ends of the SRWF) for 25.5 days plus 4 OCS-DC pin piles per day for two days.

5. Concurrent installation of 2 WTG monopiles and 4 OCS-DC pin piles in one day by one
vessel and two WTG monopiles per day by a second vessel operating concurrently for two
days and then 2 WTG monopiles per day by a single vessel for 47 days.

Additional details regarding the scenarios and associated assumptions are available in Appendix A.

6.3.1 Marine Mammal Densities

Monthly mean densities for each species were calculated from Roberts et al. (2016; 2017; 2018;
2020) habitat-based density predictions (Table 12). Density data for the calculations were selected from
all grid cells within a 50 km distance from the outer perimeter of the SRWF (Figure 7; Appendix A). The
50 km distance was used since it provides a large sample of grid cells and represents the largest distance
at which behavioral responses may occur (Dunlop et al. 2017). Since the precise timing of foundation
installation is not currently known but will likely occur over at least two months, the exposure
calculations were performed using the mean densities from the two months with the highest density
estimates for each species excluding the months of January through April when foundation installations
will not occur (Table 13). Due to differences in seasonal migration patterns, the two months selected are
different for each species. Densities for the blue whale in this area were considered too low to be relevant
for animal exposure modeling.
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Figure 7. North Atlantic right whale density map showing highlighted grid cells from Roberts et al. (2021)
used to calculate mean monthly density estimates within 50 km of OCS-A 0487 (Reproduced from Figure
3.1-1 in Appendix A).
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Table 12. Average monthly marine mammal densities within 50 km of the SRWF perimeter.

Monthly Average Densities (Individuals/1 km?)

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mysticetes
Blue Whale* 0.0000  0.0000 0.0000  0.0000  0.0000  0.0000 0.0000 0.0000  0.0000 0.0000  0.0000 0.0000
Fin Whale* 0.0014  0.0014 0.0015 0.0028 0.0025  0.0026 0.0030 0.0028  0.0025 0.0015  0.0012 0.0012
Humpback Whale 0.0004  0.0002  0.0003 0.0013 0.0012  0.0013 0.0008 0.0006  0.0019 0.0012  0.0005 0.0006
Minke Whale 0.0005  0.0006 0.0006 0.0014  0.0021 0.0018  0.0006 0.0004  0.0004 0.0006  0.0003 0.0004
North Atlantic Right
Whale* 0.0038  0.0049 0.0054 0.0060 0.0020  0.0001 0.0000 0.0000  0.0000 0.0001 0.0003 0.0016
Sei Whale* 0.0000  0.0000 0.0000  0.0003  0.0003  0.0002 0.0000 0.0000  0.0001 0.0000  0.0000 0.0000
Odontocetes

Atlantic Spotted Dolphin 0.0000  0.0000  0.0000  0.0001 0.0002 0.0004 0.0007 0.0010 0.0010 0.0013 0.0006 0.0001
Atlantic White-Sided

Dolphin 0.0272  0.0153  0.0165 0.0358  0.0601 0.0539  0.0314  0.0162  0.0210 0.0303  0.0322  0.0383
Bottlenose Dolphin 0.0063  0.0009 0.0003 0.0068  0.0096  0.0291 0.0633  0.0592  0.0549 0.0321 0.0169  0.0117
Common Dolphin 0.1420  0.0342 0.0129 0.0281 0.0490  0.0578  0.0547  0.0803  0.1187 0.1440  0.1099  0.1983
Harbor Porpoise 0.0402 0.0745 0.1109 0.0668 0.0339  0.0050  0.0036  0.0036  0.0028 0.0043  0.0238  0.0264
Pilot Whales 0.0070  0.0070  0.0070  0.0070  0.0070  0.0070  0.0070  0.0070  0.0070 0.0070  0.0070  0.0070
Risso’s Dolphin 0.0002  0.0001  0.0000  0.0001  0.0001 0.0002  0.0005  0.0008  0.0005 0.0002  0.0002  0.0004
Sperm Whale* 0.0000  0.0000  0.0000  0.0000  0.0001 0.0001 0.0003  0.0002  0.0001 0.0001 0.0001 0.0000
Pinnipeds

Seals (Harbor and Gray) 01433  0.1339 0.0791 00773 00935 00363 0.0101 00044 0.0060 0.0123 0.0195  0.1021
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Table 13. Maximum and second highest average monthly marine mammal densities within 50 km of the SRWF
perimeter excluding the months of January through April when foundation installations will not occur.

2nd Highest
Maximum Monthly Maximum Monthly Density 2nd Highest

Species Density (Ind./km?)  Density Month (Ind./km?) Density Month
Mysticetes

Blue Whale* N/A Annual N/A Annual

Fin Whale* 0.0030 July 0.0028 August

Humpback Whale 0.0019 September 0.0013 June

Minke Whale 0.0021 May 0.0018 June

North Atlantic Right

Whale* 0.0020 May 0.0016 December

Sei Whale* 0.0003 May 0.0002 June
Odontocetes

Atlantic Spotted Dolphin 0.0013 October 0.0010 August

Atlantic White-Sided

Dolphin 0.0601 May 0.0539 June

Bottlenose Dolphin 0.0633 July 0.0592 August

Common Dolphin 0.1983 December 0.1440 October

Harbor Porpoise 0.0339 May 0.0264 December

Pilot Whales 0.0070 Annual 0.0070 Annual

Risso’s Dolphin 0.0008 August 0.0005 September

Sperm Whale* 0.0003 July 0.0002 August
Pinnipeds

Seals (Harbor and Gray) 0.1021 December 0.0935 May

6.3.2 Area Potentially Exposed to Sounds Above Threshold Levels from WTG Monopile and
OCS-DC Piled Jacket Installation

Sounds produced by installation of the 7/12 m WTG monopiles were modeled at two locations: one
in the northwest section of the SRWF area and one in the southeast section (Figure 8). The installation of
pin piles to secure the OCS-DC jacket foundation were modeled at one location in the central portion of
the SRWF area (Figure 8). All piles were assumed to be vertical and driven to a maximum expected
penetration depth of 50 m for the WTG monopiles and 90 m for the OCS-DC jacket foundation pin piles
monopiles. For the 7/12 m WTG monopiles, 10,398 total hammer strikes were assumed, with hammer
energy varying from 1,000 to 3,200 kJ. A single strike at 4,000 kJ on a 7/12 m WTG monopile was also
modeled in case the use of the maximum hammer energy is required during some installations. The
smaller 4 m pin piles for the OCS-DC jacket foundation were assumed to require 17,088 total strikes with
hammer energy ranging from 300 to 4,000 kJ during the installation.

Forcing functions for impact pile driving were computed for each pile type using GRLWEAP
(Pile-Dynamics 2010). The resulting forcing functions were used as inputs to JASCO’s impact pile
driving source model (PDSM) to characterize the sounds generated by the piles. Acoustic sound fields
were estimated using JASCO’s Marine Operations Noise model (MONM) and Full Wave Range
Dependent Acoustic Model (FWRAM). To account for the likely minimum sound reduction resulting
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from noise abatement systems (NAS) such as bubble curtains, the modeling study included hypothetical
broadband attenuation levels of 0, 6, 10, and 15 dB for all impact pile driving acoustic modeling results.

Due to seasonal changes in the water column, sound propagation is likely to differ at different
times of the year. To capture this variability, acoustic modeling was conducted using an average sound
speed profile for a “summer” period including the months of May through November, and a “winter”
period including December through April. Additional details on modeling inputs and assumptions are
described in Appendix A.
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Figure 8. Location of acoustic propagation and animal exposure modeling for WTG monopile and OCS-DC piled
jacket foundations (reproduced from Figure 1.2-3 in Appendix A).
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The acoustic modeling included assumptions about the potential effectiveness of one or more NAS,
such as bubble curtains, evacuated sleeve systems, encapsulated bubble systems (HydroSound Dampers),
and Helmholtz resonators (AdBm) in reducing sounds propagated into the surrounding marine
environment. Several recent studies summarizing the effectiveness of NAS have shown that broadband
sound levels are likely to be reduced by anywhere from 7 to 17 dB, depending on the environment, pile
size, and the size, configuration and number of systems used (Buehler et al. 2015; Bellmann et al. 2020a).
The single bubble curtain applied in shallow water environments regularly achieves 7-8 dB broadband
attenuation (Lucke et al. 2011; Rustemeier et al. 2012; Bellmann 2014, 2019). More recent in situ
measurements during installation of large monopiles (~8 m) for WTGs in comparable water depths and
conditions indicate that attenuation levels of 10 dB are readily achieved for a single bubble curtain
(Bellmann 2019; Bellmann et al. 2020b). Large bubble curtains tend to perform better and more reliably,
particularly when deployed with two rings (Koschinski and Ludemann 2013; Bellmann 2014; Nehls et al.
2016; Bellmann et al. 2020a). A California Department of Transportation study tested several small,
single, bubble curtain systems and found that the best attenuation systems resulted in 10-15 dB of
attenuation (Buehler et al. 2015). Buehler et al. (2015) concluded that attenuation greater than 10 dB
could not be reliably predicted from small, single, bubble curtains because sound transmitted through the
seabed and re-radiated into the water column is the dominant sound in the water for bubble curtains
deployed immediately around the pile. Combinations of systems (e.g., double big bubble curtain,
hydrodsound damper plus single big bubble curtain) potentially achieve much higher attenuation. The
type and number of NAS to be used during construction have not yet been determined but will consist of
at a minimum a single bubble curtain paired with an additional sound attenuation device or a double big
bubble curtain. Based on prior measurements this combination of NAS are reasonably expected to
achieve far greater than 10 dB broadband attenuation of impact pile driving sounds.

The ranges to threshold levels resulting from the acoustic modeling are reported using two different
terminologies to reflect the underlying assumptions of the modeling. The term “acoustic range” is used to
refer to acoustic modeling results that are based only on sound propagation modeling and not animal
movement modeling. Acoustic ranges assume receivers of the sound energy (marine mammals) are
stationary throughout the duration of the exposure. These are most applicable to thresholds where any
single instantaneous exposure above the threshold is considered to cause a take, such as the Level A
SPLk thresholds and the Level B SPLms threshold. For SEL.um based thresholds, acoustic ranges
represent the maximum distance at which a receiver would be exposed above the threshold level if it
remained present during the entire sound producing event or 24 hours, whichever is less. Because of the
instantaneous or single event nature of these thresholds, acoustic ranges will not differ between
installation scenarios that assume consecutive piling and concurrent piling.

Since marine mammals are unlikely to remain stationary during the entire installation of a pile,
SEL.um acoustic ranges are difficult to interpret and tend to be overly conservative. To address this, results
from animal movement modeling are used to estimate an “exposure range”. This involves analyzing the
movements and resulting accumulated sound energy during the exposure modeling and identifying the
ranges within which most animals (95%) were exposed above the threshold level if they occurred within
that range at any point in time. Therefore, the exposure ranges provide a more realistic assessment of the
distances within which animals would need to occur in order to accumulate enough sound energy to cross
the applicable SEL.um threshold. Because these are calculated using simulated animal movements over
time that can also allow for multiple sound fields in different positions to be encountered, exposure ranges
allow evaluation of impacts from scenarios that assume consecutive and concurrent pile installations.
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The acoustic ranges to the SPLyk and Rese, SELcum thresholds for WTG and OCS-DC foundations
assuming various reductions in sound levels through use of a NAS are shown in Table 14, Table 15, and
Table 16. The SPL« ranges in Table 14 are from modeling performed using a summer season sound
speed profile which resulted in slightly longer distances for HF-cetaceans than in the winter season and no
difference for the other hearing groups (Appendix A). Also note that the ranges in Table 14 do not include
the 10 dB of noise attenuation assumed in most other results. For the 7/12 m WTG monopiles, both the
3,200 kJ hammer energy assumed in the per-pile installation schedule used to calculate potential
exposures and the maximum 4,000 kJ hammer energy are shown. If the maximum 4,000 kJ hammer
energy were used during an installation it is expected that fewer total strikes would be necessary, thus the
total sound energy introduced to the water would not increase and the modeled ranges to SEL cym
thresholds, exposures, and exposure ranges would not change.

Results for both summer and winter seasons are shown for acoustic ranges to SEL cum thresholds in
Table 15, and Table 16, respectively. The distances to the unweighted and frequency-weighted (Southall
et al. 2007b) 160 dB SPLms Level B harassment threshold in summer and winter seasons and assuming
10 dB of noise attenuation are provided in Table 17. As described in Section 6.2, NMFS currently uses
the unweighted threshold for assessing potential Level B harassment of marine mammals, while the
frequency-weighted thresholds take into account the hearing abilities of marine mammals relative to the
sounds produced by the activity. Thus, the frequency-weighted ranges provide a more realistic indication
of the distances at which sounds perceived by marine mammals within each hearing group might reach
the established threshold.

Table 14. Acoustic ranges (Ros%) in km to Level A peak sound pressure level (SPLk) thresholds for marine
mammals from 7/12 m WTG monopile and 4 m OCS-DC jacket foundation pin pile installation using an IHC-4000
hammer and the summer sound speed profile. The values shown here do not assume 10 dB of broadband noise
attenuation.

Range (km)
WTG Monopile WTG Monopile 0CS-DC Jacket
SPLyk Threshold Foundation Foundation Foundation
Hearing Group (dB re 1 pPa) (3,200 kJ) (4,000 kJ) (4,000 kJ)
Low-frequency 219 0.11 0.13 0.06
Mid-frequency 230 <0.01 <0.01 <0.01
High-frequency 202 0.9 1.00 0.57
Phocid pinniped 218 0.13 0.14 0.07
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Table 15. Acoustic ranges (Ros%) in km to Level A cumulative sound exposure level (SELm) thresholds for marine
mammals from installation of a single 7/12 m WTG monopile (10,398 strikes) and four 4 m OCS-DC jacket
foundation pin piles (17,088 strikes each) in the summer (May — November) using an IHC S-4000 hammer and
assuming increasing levels of broadband noise attenuation.

Range (km)
SELcum WTG Monopile Foundation 0CS-DC Jacket Foundation
Threshold
Hearing Group (dB re 1 pyPa?) 0 6 10 15 0 6 10 15
Low-frequency 183 1015 7.32 57 4 1352 8.68 6.6 477
Mid-frequency 185 - - - - 025 0.07 0.04
High-frequency 155 067 019 009 003 | 353 217 146 0.88
Phocid pinniped 185 263 132 073 034 | 378 221 142 0.72

Table 16. Acoustic ranges (Rese) in km to Level A cumulative sound exposure level (SELcum) thresholds for marine
mammals from installation of a single 7/12 m WTG monopile (10,398 strikes) and four 4 m OCS-DC jacket
foundation pin piles (17,088 strikes each) in the winter (December — April) using an IHC S-4000 hammer and
assuming increasing levels of broadband noise attenuation.

Range (km)
SELcum WTG Monopile Foundation 0CS-DC Jacket Foundation
Threshold
Hearing Group  (dBre1pPa?) ¢ 6 10 15 0 6 10 15
Low-frequency 183 1191 804 614 426 | 1898 1044 722 495
Mid-frequency 185 - - - - 043 007 0.04
High-frequency 155 048 032 009 003 | 33 198 136 0.76
Phocid pinniped 185 277 137 074 034 | 391 228 148 0.75

Table 17. Acoustic ranges (Rese) in km to the Level B, 160 dB re 1 pPa sound pressure level (SPLms) threshold
impact pile driving during 7/12 m WTG monopile and OCS-DC jacket foundation pin pile (4 m) installation using
an IHC S-4000 hammer and assuming 10 dB of broadband noise attenuation. Frequency-weighting functions from
Southall et al.(2007a).

Range (km)
WTG Monopile WTG Monopile 0CS-DC Jacket

Foundation (3,200 kJ) Foundation (4,000 kJ) Foundation (4,000 kJ)

Hearing Group Summer Winter Summer Winter Summer Winter
Unweighted 6.07 6.5 6.49 6.97 6.47 6.63
Low-frequency 6.03 6.44 N.A. N.A. 6.45 6.59
Mid-frequency 2.85 3.01 N.A. N.A. 2.94 2.77
High-frequency 2.19 2.33 N.A. N.A. 2.28 2.21
Phocid pinnipeds 4.38 4.64 N.A. N.A. 4.81 4.62

N.A. — Not Available, frequency-weighted modeling of a 4,000 kJ hammer energy on WTG monopiles was not conducted.
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Exposure ranges (ERgsy) to Level A SELcum thresholds resulting from animal exposure modeling
assuming various consecutive pile installation scenarios and 10 dB of attenuation by a NAS are
summarized in
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Table 18. By incorporating animal movement into the calculation of ranges to time-dependent thresholds (SEL
metrics), these provide a more realistic assessment of the distances within which acoustic thresholds may be
exceeded. This also means that different species within the same hearing group can have different exposure ranges
as a result of differences in movement patterns for each species. Meaningful differences (greater than 500 m)

between species within the same hearing group occurred for LF-cetaceans, so exposure ranges are shown separately
for those species (
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Table 18). For mid-frequency cetaceans and pinnipeds, the largest value from any single species was selected (
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Table 18). In the event two installation vessels are able to work simultaneously, exposure ranges (ERgse) to Level A
SEL.um thresholds from the three concurrent pile installation scenarios summarized in Section 6.3 and 10
dB of attenuation by a NAS are summarized in Table 19. Comparison of the results in
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Table 18 and Table 19 show that the scenario assuming consecutive installation of 2 WTG
monopiles per day (which assumes the piles are located close to each other) and concurrent installation of
4 WTG monopiles per day at distant locations yield very similar results. This makes logical sense because
the close proximity of the two piles installed at each location in the concurrent scenario is very similar to
the 2 piles installed in the consecutive installation scenario and animals are unlikely to occur in both
locations in the concurrent scenarios when they are far apart. Exposure ranges from the “Proximal”
concurrent installation scenario (assuming close distances between concurrent pile installations) are
slightly greater than from the “Distal” concurrent installation scenario (assuming long distances between
concurrent pile installations) reflecting the fact that animals may be exposed to slightly higher cumulative
sound levels when concurrent pile installations occur close to each other. However, the differences are not
large which suggests there is relatively little additional risk to marine mammals from concurrent piling
occurring in close proximity (~ 3 nautical miles).
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Table 18. Exposure ranges! (ERgse) to Level A cumulative sound exposure level (SELqm) thresholds for marine
mammals from consecutive installation of two and three 7/12 m WTG monopiles (10,398 strikes each) and four 4-m
OCS-DC jacket foundation pin piles (17,088 strikes each) in one day during the summer and winter seasons using a
IHC S-4000 hammer and assuming 10 dB of broadband noise attenuation.

Range (km)
o, ol Wolmoke  ocsac e
Threshold

Hearing Group (dBre1pPa2-s) Summer Winter Summer  Winter  Summer  Winter
Low-frequency 183

Fin Whale* 391 419 3.68 4.24 5.55 6.42

Humpback Whale 3.63 38 34 3.82 513 32

Minke Whale 1.98 212 1.86 202 2.88 6.03

NA Right Whale* 2.66 2.81 251 29 3.62 4.06

Sei Whale” 2.69 3.09 267 3.01 422 473
Mid-frequency 185 0 0 0 0 0 0
High-frequency 155 0 0 0 0 0.81 0.59
Phocid pinnipeds 185 <0.01 <0.01 0.03 0.03 1.72 1.73

* Denotes species listed under the Endangered Species Act
'Exposure ranges are a result of animal movement modelling.

Table 19. Exposure ranges! (ERgse) to Level A cumulative sound exposure level (SELqm) thresholds for marine
mammals from concurrent installation scenarios including up to four 7/12 m WTG monopiles (10,398 strikes each)
per day in close proximity to each other (“Proximal”) and distant from each other (“Distal”) or two 7/12 m WTG
monopiles and four 4-m OCS-DC jacket foundation pin piles (17,088 strikes each) in one day during the summer
and winter seasons using a IHC S-4000 hammer and assuming 10 dB of broadband noise attenuation.

Range (km)
2 WTG Monopiles
Proximal WTG Distal WTG and 4 OCS-DC
SEL Monopiles Monopiles Jacket
cum _Pi _Di faoni
Threshold 4-Piles/Day 4-Piles/Day Pin-piles
Hearing Group (dBre1pPa2-s) Summer Winter Summer Winter Summer  Winter
Low-frequency 183
Fin Whale* 423 483 3.8 38 5.25 6.21
Humpback Whale 4.02 432 3.66 3.66 483 5.68
Minke Whale 217 237 1.96 1.96 2.71 3.07
NA Right Whale* 2.94 3.31 2.61 261 349 3.85
Sei Whale” 3.18 337 2.74 2.74 3.97 4.65
Mid-frequency 185 0 0 0 0 0 0
High-frequency 155 0 0 0 0 0.61 0.57
Phocid pinnipeds 185 0.22 0.16 0.22 0.22 1.62 1.74

* Denotes species listed under the Endangered Species Act
"Exposure ranges are a result of animal movement modelling.
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Exposure ranges (ERgs%) to Level A SELqum thresholds and Level B SPLms resulting from animal
exposure modeling assuming 3 WTG monopiles installed in one day and various levels of attenuation
from 0 to 20 dB in the summer are shown in Table 20 and in the winter are shown in Table 21. Any
activities conducted in the winter season (December) will utilize monitoring and mitigation measures
based on the exposure ranges (ERgs%) calculated using winter sound speed profiles as shown in Table 21.
Exposure ranges assuming various levels of attenuation from 0 to 20 dB are available for the other

modeled installation scenarios in Appendix A.

Table 20. Exposure ranges® (ERgss) to Level A cumulative sound exposure levels (SELcum) and Level B sound
pressure level (SPLms) thresholds for marine mammals from installation of three 7/12 m WTG monopiles (10,398
strikes each) in one day during the summer season using an IHC S-4000 hammer and assuming various levels of
broadband noise attenuation.

Injury Behavior
SELcum SPka SPers
Attenuation (dB) Attenuation (dB) Attenuation (dB)
Hearing Group 0 6 10 15 20| 0o 6 10 15 20| 0 6 10 15 20
Low-frequency
Fin Whale 78 536 368 221 123|005 002 <001 <001 0 | 11 749 573 389 259
Humpback Whale 734 488 34 207 107|006 <001 <001 <0.01 0 | 108 7.32 552 386 251
Minke Whale 504 303 186 091 045|008 0 0 0 0 |103 693 53 353 218
NA Right Whale* 6 379 251 14 052/007 001 0 0 0 |104 697 52 365 237
Sei Whale 633 401 267 141 048|009 <001 <0.01 <001 0 | 108 733 546 376 243
Mid-frequency 0 0 0 0 0 [<0.01 O 0 0 0 |[106 742 547 376 254
High-frequency 002 0 0 0 0 |o064 032 018 003 001|103 689 522 352 223
Phocid pinnipeds 127 045 003 0 0 | 004 <001 <001 <001 0 |112 774 584 406 297

* Denotes species listed under the Endangered Species Act

"Exposure ranges are a result of animal movement modelling.
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Table 21. Exposure ranges! (ERgse) to Level A cumulative sound exposure levels (SELem) and Level B sound
pressure level (SPLns) thresholds for marine mammals from installation of three 7/12 m WTG monopiles (10,398
strikes each) in one day during the winter season using an IHC S-4000 hammer and assuming various levels of
broadband noise attenuation.

Injury Behavior

SELcum SPLx SPLims

Attenuation (dB) Attenuation (dB) Attenuation (dB)
Hearing Group 0 6 10 15 20| 0 6 10 15 20| 0 6 10 15 20

Low-frequency

Fin Whale” 94 598 424 246 135|005 002 <001 <001 0 | 132 844 616 413 255
Humpback Whale 896 552 382 229 106|006 <0.01 <001 <001 0 | 131 828 597 406 257
Minke Whale 577 339 202 098 047007 0 0 0 0 |123 787 566 373 224
NA Right Whale* 701 42 29 143 055007 001 O O 0 |128 798 578 387 244
Sei Whale” 752 455 301 145 05 | 009 <001 <001 <001 0 | 129 824 593 408 246
Mid-frequency 0 0 0 0 0 [<001 0 0 0 0 |128 847 59 398 258
High-frequency 002 0 0 0 0 |057 032 018 003 001|128 79 572 378 236
Phocid pinnipeds 134 045 003 0 0 |[004 <001 <001 <001 0 |[133 877 646 431 282

* Denotes species listed under the Endangered Species Act
"Exposure ranges are a result of animal movement modelling.

6.3.3 Estimated Takes from WTG Monopile and OCS-DC Piled Jacket Foundation
Installation

Exposure modeling of consecutive pile installations was conducted at 2 different WTG monopile sites
and 1 OCS-DC jacket foundation site (Figure 8; Appendix A). Results from the site that produced the highest
exposure estimates for WTG and OCS-DC were selected and used in the following way to estimate the total
potential take from the installations. The density from the highest month for each species was used to calculate
exposures from installing 84 WTG monopiles (3 per day for 28 days) and the OCS-DC jacket foundation pin
piles (4 per day for 2 days). Then the density from the second highest month for each species was used to
calculate the take from installing 18 WTG monopiles (3 per day for 6 days). The results of these calculations
were then summed to arrive at the total estimated exposure from WTG and OCS-DC foundation installations.
Sound exposure modeling results showing potential Level A and Level B takes from installation of 102 WTG
monopiles and 1 OCS-DC piled jacket foundations are shown in Table 22.

The Level A estimates shown are only from the SELcun threshold as the very short distances to the
SPLpk thresholds (Table 14) resulted in no meaningful likelihood of take from exposure to those sound
levels. Level B take estimates are shown from sound exposure modeling using the unweighted 160 dB
SPL:ms criterion, not the frequency weighted Wood et al. (2012) criteria. For comparison, Level B take
estimates were also calculated using the unweighted 160 dB distances shown in Table 17 (assuming 4,000
kJ hammer energy for both the WTG Monopile and OCS-DC jacket pin pile installations) to calculate the
ensonified area around each foundation. This total area was then multiplied by the densities shown in
Table 13 to estimate take without the use of animal movement modeling. For both exposure modeling
results and the “static” estimates, when the species density in Table 13 occurred during one of the winter
months (December through April), the appropriate winter sound field or threshold distance in Table 17
was used in the calculations and vice versa for summer months.
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Table 22. Estimated Level A and Level B take from installation of 102, 7/12 m WTG monopile foundations and 1
OCS-DC piled jacket foundation using an IHC S-4000 hammer assuming 10 dB of noise attenuation. Level B
exposure modeling® take estimates are based on the unweighted distances to the 160 dB level. “Static” Level B take
estimates are from the standard density X area method described in the text, not from exposure modeling.

Exposure Modeling
Take Estimates

Highest
Level A LevelB  Static Level B PSO Data Mean Level B
Species (SPLcum)  (SPLims)  Take Estimates  Take Estimate  Group Size Take

Mysticetes

Blue Whale* N/A N/A 0.1 - 1.0 1

Fin Whale* 12.3 27.2 409 255 18 41

Humpback Whale 9.9 19.7 246 76.5 20 77

Minke Whale 134 416 27.8 15.7 1.2 42

North Atlantic Right

Whale* 88 239 211 3.9 24 28

Sei Whale* 0.9 25 3.2 1.0 16 4
Odontocetes

Atlantic Spotted Dolphin 0.0 4.1 16.6 - 29.0 29

Atlantllc White-Sided 0.0 11933 812.4

Dolphin 9.9 279 1,194

Bottlenose Dolphin 0.0 909.3 861.6 109.9 7.8 910

Common Dolphin 0.0 5,783.2 2,940.4 3,095.1 34.9 5,784

Harbor Porpoise 2.5 402.5 458.5 2.7 2.7 459

Pilot Whales 0.0 127.0 96.2 - 8.4 127

Risso’s Dolphin 0.0 1.2 10.5 77 54 11

Sperm Whale* 0.0 3.5 3.8 - 15 4
Pinnipeds

Gray Seal 4.2 962.8 480.3 74 14 963

Harbor Seal 6.3 1,183.1 1,079.1 9.1 1.4 1,166

* Denotes species listed under the Endangered Species Act
"Exposure estimates are a result of animal movement modelling.

Exposure modeling of concurrent pile installations was conducted in the same general areas as the
modeling of consecutive piles, but the pile locations were selected to fit the assumptions of the three
concurrent piling scenarios described previously in Section 6.3 (Proximal, Distal and Monopile + OCS-
DC pin piles) (Figure 9). Species densities were selected in the same manner as described for the
consecutive pile installation modeling such that the highest monthly density for each species was applied
to the first 30 days of each concurrent pile driving scenario while the second highest monthly density was
applied to the remaining days of pile driving for each scenario. The resulting exposure estimates were
similar among the three scenarios (Table 23), with Level A exposures for large whales being slightly
higher for all species in the Proximal scenario while Level B exposures for large whales were largest in
the Distal scenario. The maximum Level A and Level B exposure estimates among the three concurrent
piling scenarios (Table 23) were very similar to the maximum from the consecutive piling scenarios
(Table 22). Nonetheless, the highest Level A and Level B exposure estimates from across the five
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installation scenarios was selected and summarized in Table 24 along with the static Level B and PSO-
based take estimates.

The estimated monthly density of seals provided in Roberts et al. (2018) includes all seal species
present in the region as a single guild. To split the resulting “seal” density-based exposure estimate by
species, we multiplied the estimate by the proportion of the combined abundance attributable to each
species. Specifically, we summed the SAR Nyest abundance estimates (Hayes et al. 2021) for the two
species (gray seal = 27,300, harbor seal = 61,336; total = 88,636) and divided the abundance estimate for
each species by the combined total to get the proportion of the total for each species (gray seal = 0.308;
harbor seal = 0.692). The total estimated exposure from the “seal” density provide by Roberts et al.
(2018) was then multiplied by these proportions to get the species-specific exposure estimates.
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Figure 9. Locations of sound exposure modeling for concurrent WTG monopile and OCS-DC piled jacket
foundation scenarios (reproduced from Figure 1.2-4 in Appendix A).
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Table 23. Estimated Level A and Level B take from three different concurrent installation scenarios of 102, 7/12 m
WTG monopile foundations and 1 OCS-DC piled jacket foundation using an IHC S-4000 hammer assuming 10 dB
of noise attenuation. Level B exposure modeling® take estimates are based on the unweighted distances to the 160
dB level.

Proximal WTG Distal WTG 2 WTG Monopiles and 4
Monopiles Monopiles 0CS-DC Jacket Maximum Among 3
4-Piles/Day 4-Piles/Day pin-piles Scenarios
Level A Level B Level A  LevelB Level A Level B Level A LevelB
Species (SPLcum) (SPLims)  (SPLcum)  (SPLims)  (SPLcum) (SPLrms)  (SPLcum)  (SPLims)
Mysticetes
Blue Whale* N/A N/A N/A N/A N/A N/A N/A N/A
Fin Whale* 13.2 23.2 12.9 25.9 12.8 25.8 13.2 25.9
Humpback Whale 9.9 16.6 8.9 18.4 9.3 17.3 9.9 18.4
Minke Whale 15.0 331 13.7 41.9 135 39.7 15.0 419
North Atlantic
Right Whale® 95 19.1 9.5 24.8 8.0 22.1 95 24.8
Sei Whale* 1.0 2.2 1.0 2.6 0.8 2.2 1.0 2.6
Odontocetes
Atlantic Spotted 0.0 80 00 77 00 40 0.0 8.0
Dolphin
Atlantic White-
Sided Dolphin 0.0 938.5 0.0 1,195.3 0.0 1,121.3 0.0 1,195.3
Bottlenose 0.0 750.7 00 886.9 00 892.2 0.0 892.2
Dolphin
Common Dolphin 0.0 4,812.6 0.0 6,136.2 0.0 5,455.9 0.0 6,136.2
Harbor Porpoise 25 334.9 25 402.5 2.6 380.3 2.6 402.5
Pilot Whales 0.0 100.7 0.0 125.3 0.0 1234 0.0 125.3
Risso’s Dolphin 0.0 8.6 0.0 11.2 0.0 94 0.0 11.2
Sperm Whale* 0.0 2.8 0.0 33 0.0 3.2 0.0 33
Pinnipeds
Gray Seal 3.3 762.9 4.0 937.0 3.6 868.1 4.0 937.0
Harbor Seal 5.6 1,000.1 6.3 1,183.1 6.9 1,054.7 6.9 1,183.1

* Denotes species listed under the Endangered Species Act
" Exposure estimates are a result of animal movement modelling.
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Table 24. Maximum estimated Level A and Level B take from installation of 102, 7/12 m WTG monopile
foundations and 1 OCS-DC piled jacket foundation using an IHC S-4000 hammer assuming 10 dB of noise
attenuation among the 5 modeled installation scenarios. Level B exposure modeling® take estimates are based on the
unweighted distances to the 160 dB level. “Static” Level B take estimates are from the standard density X area
method described in the text, not from exposure modeling.

Exposure Modeling
Take Estimates

Highest
Level A LevelB  Static Level B PSO Data Mean Level B
Species (SPLcum)  (SPLrms)  Take Estimates  Take Estimate  Group Size Take
Mysticetes
Blue Whale* N/A N/A 0.1 - 1.0 1
Fin Whale* 13.2 27.2 40.9 255 18 41
Humpback Whale 9.9 19.7 24.6 76.5 20 77
Minke Whale 15.0 41.9 278 15.7 1.2 42
North Atlantic Ri
Whale* " 95 248 217 3.9 24 28
Sei Whale* 1.0 2.6 3.2 1.0 16 4
Odontocetes
Atlantic Spotted Dolphin 0.0 8.0 16.6 - 29.0 29
/Stlanti'c White-Sided 0.0 11953 812.4
olphin 9.9 279 1,196
Bottlenose Dolphin 0.0 909.3 861.6 109.9 78 910
Common Dolphin 0.0 6,136.2 29404 3,095.1 349 6,137
Harbor Porpoise 26 402.5 458.5 2.7 2.7 459
Pilot Whales 0.0 127.0 96.2 - 8.4 127
Risso’s Dolphin 0.0 11.2 10.5 77 54 12
Sperm Whale* 0.0 35 3.8 - 15 4
Pinnipeds
Gray Seal 4.2 962.8 480.3 74 14 963
Harbor Seal 6.9 1,183.1 1,079.1 9.1 1.4 1,184

* Denotes species listed under the Endangered Species Act
" Exposure estimates are a result of animal movement modelling.

6.4 Export Cable Landfall Construction

Installation of the SRWEC landfall will be accomplished using a horizontal directional drilling
(HDD) methodology. HDD will be used to connect the SRWEC offshore cable to the Onshore
Transmission Cable at the Landfall and to cross the Intercoastal Waterway (ICW) from Fire Island to
mainland Long Island. The drilling equipment will be located onshore and used to create a borehole, one
for each cable, from shore to an exit point on the seafloor approximately 0.5 mi (800 m) offshore. Where
each borehole exits to the seabed surface, casing pipe supported by sheet pile “goal posts” may be
temporarily installed to collect drilling mud from the borehole exit point.

There would be up to 2 casing pipes which would be installed from a construction barge using a
pneumatic pipe ramming tool (e.g., Grundoram Taurus or similar). Installation of a single casing pipe
may take up to 3 hours of pneumatic hammering on each of 2 days for installation. Installation time will
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be dependent on the number of pauses required to weld additional sections onto the casing pipe. For both
casing pipes, this would mean a total of 4 days of installation. Removal of the casing pipes is anticipated
to require approximately the same amount of pneumatic hammering and overall time, or less, meaning the
pneumatic pipe ramming tool may be used for up to 3 hours per day on up to 8 days.

Up to 6 goal posts may be installed to support the casing pipe between the barge and the
penetration point on the seabed. Each goal post would be composed of 2 vertical sheet piles installed
using a vibratory hammer such as an APE model 300 (or similar). A horizontal cross beam connecting the
two sheet piles would then be installed to provide support to the casing pipe. Up to 10 additional sheet
piles may be installed per borehole to help anchor the barge and support the construction activities. This
results in a total of up to 22 sheet piles per borehole and 2 boreholes bringing the overall total to 44 sheet
piles. Sheet piles used for the goal posts and supports would be up to 30 m (100 ft) long, 0.6 m (2 ft)
wide, and 1 inch thick. Installation of the goal posts would require up to 6 days per borehole, or up to 12
days total for both boreholes. Removal of the goal posts may also involve the use of a vibratory hammer
and likely require approximately the same amount of time or less (12 days total for both boreholes) as
installation. Thus, use of a vibratory pile driver to install and remove sheet piles may occur on up to 24
days at the landfall location.

All of the sheet pile goal posts would be installed first, followed by installation of the casing pipe.
The installation of these components would occur on separate days and the Level B threshold distances
are different for the two components, so the potential take has been calculated separately for installation
of the goal posts and casing pipe as describe further below.

6.4.1 Marine Mammal Densities

The landfall construction activities will take place where the SRWEC comes to shore on Fire Island
near Smith Point. To select marine mammal density grid cells from the Roberts et al. (2016; 2017; 2018;
2021) data representative of the area around the landfall location, a 10-km perimeter was created in GIS
(ESRI 2017). This perimeter was then intersected with the density grid cells to select cells adjacent to the
landfall location (Figure 10). The average density of each species in each month was then calculated from
the selected grid cells (Table 25) and an annual average density was calculated by averaging across all 12
months (Table 26). Since the exact timing of landfall construction is uncertain but is likely to occur within
a 1-2 month period, the maximum average monthly density for each species was selected and used to
calculate potential takes from landfall construction.
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Figure 10. Location of the SRWEC landfall site and marine mammal density grid cells from Roberts et al. (2016;
2017; 2018; 2021) used for calculating representative monthly marine mammal densities.
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Table 25. Average monthly marine mammal densities near the SRWEC landfall site

Monthly Average Densities (Individuals/km?)

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mysticetes
Blue Whale* 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Fin Whale* 0.0018  0.0017  0.0017  0.0031  0.0027  0.0028 0.0035 0.0032 0.0026 0.0017  0.0013 0.0013
Humpback Whale 0.0003  0.0002  0.0003 0.0019  0.0018  0.0019 0.0008 0.0010 0.0042 0.0018  0.0005 0.0003
Minke Whale 0.0005  0.0007  0.0007 0.0016  0.0023  0.0020 0.0007 0.0004 0.0004 0.0007  0.0003 0.0004
North Atlantic Right
Whale* 0.0053  0.0068  0.0076  0.0093  0.0029  0.0002 0.0000 0.0000 0.0000 0.0001 0.0004 0.0022
Sei Whale* 0.0000  0.0000  0.0000  0.0003 0.0003  0.0002 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000
Odontocetes

Atlantic Spotted Dolphin 0.0000  0.0000  0.0000  0.0001 0.0002 0.0003 0.0007 0.0008 0.0009 0.0010 0.0006 0.0001
Atlantic White-Sided

Dolphin 0.0297 0.0158 0.0176  0.0377  0.0608  0.0580 0.0383 0.0207 0.0229 0.0328  0.0319 0.0415
Bottlenose Dolphin 0.0056  0.0005  0.0001 0.0026  0.0035  0.0076 0.0144 0.0159 0.0254 0.0208  0.0097 0.0063
Common Dolphin 0.1564  0.0276  0.0106  0.0266  0.0558  0.0578 0.0562 0.0827 0.1393 0.1731 0.1288 0.2565
Harbor Porpoise 0.0400 0.0989 0.1578  0.0839  0.0464  0.0030 0.0021 0.0022 0.0019 0.0026  0.0115 0.0176
Pilot Whales 0.0086 0.0086 0.0086 0.0086 0.0086  0.0086 0.0086 0.0086 0.0086 0.0086  0.0086 0.0086
Risso’s Dolphin 0.0001 0.0001  0.0000  0.0000  0.0001 0.0001 0.0003 0.0004 0.0003 0.0001 0.0001 0.0003
Sperm Whale* 0.0000  0.0000  0.0000  0.0000  0.0000  0.0001 0.0003 0.0003 0.0001 0.0001 0.0001 0.0000
Pinnipeds

Seals (Harbor and Gray) 0.0278 0.0871 0.0605 0.0297 0.0342 0.0108 0.0032 0.0014 0.0026 0.0045 0.0027 0.0159
* Denotes species listed under the Endangered Species Act
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Table 26. Annual average and maximum monthly average marine mammal densities near the
SRWEC landfall site and the month in which the maximum density occurs.

Annual Average Maximum Monthly ~ Maximum Density

Species Density (Ind/km?) Density (Ind/km?) Month
Mysticetes

Blue Whale* 0.0000 0.0000 Annual

Fin Whale* 0.0010 0.0015 April

Humpback Whale 0.0003 0.0008 December

Minke Whale 0.0002 0.0006 April

North Atlantic Right February

Whale* 0.0005 0.0014

Sei Whale* 0.0000 0.0001 April
Odontocetes

Atlantic Spotted Dolphin 0.0001 0.0004 September

Atlanti.c White-Sided April

Dolphin 0.0026 0.0054

Bottlenose Dolphin 0.0408 0.1081 July

Common Dolphin 0.0194 0.0748 December

Harbor Porpoise 0.0210 0.0550 January

Pilot Whales 0.0004 0.0004 Annual

Risso’s Dolphin 0.0000 0.0000 August

Sperm Whale* 0.0001 0.0003 June
Pinnipeds

Seals (Harbor and Gray) 0.0366 0.0972 February

* Denotes species listed under the Endangered Species Act

6.4.2 Area Potentially Exposed to Sounds Above Threshold Levels from Cable Landfall
Construction

The use of a Grundoram (or similar) pneumatic hammer to install and remove temporary casing
pipe will produce impulsive sounds. To estimate distances to Level A and Level B thresholds acoustic
modeling was performed at the anticipated HDD exit pit location approximately 0.5 mi (800 m) offshore
of the landfall site. The modeling used a winter sound speed profile and assumed up to 3 hours of
pneumatic hammer use per day for 2 days to install each casing pipe. Assuming 180 strikes per minute
over 3 hours of operations results in up to 32,400 total strikes per day. Additional information used in the
modeling is provided in Table 27 and Appendix A.

Results of the casing pipe installation acoustic modeling are shown in Table 28. The estimated
distance to the Level B threshold, 920 m, is only slightly greater than the approximate 805 m (0.5 mile)
distance to shore from the construction site. For simplicity, the entire area of a circle with 920 m radius
(pi % r?> where r is 920 m) was calculated (2.66 km?) and used as the area ensonified above the Level B
threshold from casing pipe installation.

For low-frequency cetaceans, high-frequency cetaceans, and seals, the estimated distances to Level
A SEL.um thresholds are larger than the Level B SPL thresholds. This is due to the high strike rate of the
pneumatic hammer resulting in a high number of strikes per day. However, low-frequency cetaceans are
unlikely to occur close to this nearshore site and individuals of any species are not expected to remain
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within the estimated SELcum threshold distances for the entire duration of piling. With the implementation
of planned monitoring and mitigation (see Section 11 and Appendix A), no Level A takes are anticipated.

Table 27. Casing pipe installation acoustic modeling assumptions.

Parameter Model Input
Hammer Energy 18 kJ

Pile Length 30m

Pile Diameter 12m

Pile Wall Thickness 2.54 cm
Seabed Penetration 10m

Angle of Installation

11-12 degrees

Time to Install 1 Casing Pipe 6 hrs
Number of Casing Pipes per Day 0.5
Duration of Hammering per Day 3 hrs
Strikes per Minute 180
Number of Hammer Strikes per Day 32,400

Table 28. Acoustic ranges (Rese) in meters to Level A (PTS) and Level B
disturbance thresholds from impact pile driving during casing pipe
installation for marine mammal functional hearing groups assuming a
winter sound speed profile.

Range (m)
Level A Level B
Marine Mammal SELcum Thresholds SPLms Threshold
Hearing Group (dB re 1 pPa2-s) (160 dB re 1 pPa)
Low-frequency 3,870 920
Mid-frequency 230 920
High-frequency 3,950 920
Phocid pinniped 1,290 920

Acoustic modeling at the HDD exit pit location was also performed to determine threshold
distances from installation of sheet piles to create the casing pipe support “goal posts” and support the
construction barge. The modeling assumed the use of an APE model 300 vibratory hammer to drive the
sheet piles vertically to 10 m below the seabed. For modeling purposes, it was assumed that each pile
would require 2 hours to install and up to 4 piles would be installed per day (Table 29).

Results of the sheet pile installation acoustic modeling are shown in Table 30. The estimated
distance to the Level B threshold, 9.74 km, is much greater than the approximate 805 m (0.5 mile)
distance to shore from the construction site. The shoreline adjacent to this location is quite linear (Figure
10) and effectively splits a circle of 9.74 km in half. Thus, the area of a circle with 9.74 km radius (pi x r?
where r is 9.74 km) was calculated and divided in half resulting in a Level B ensonified area of 149 km?
from sheet pile installation.

The distances to Level A SEL.m thresholds are relatively short and assume animals would remain
within those distances for the entire 8-hour duration of pile driving in a day. This, in addition to the
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planned monitoring and mitigation around the landfall construction activities (see Section 11.3), means
Level A takes are not anticipated or requested.

Table 29. Sheet pile installation acoustic modeling assumptions.

Parameter Model Input
Vibratory Hammer APE 300
Pile Type Sheet Pile
Pile Length 30m

Pile Width 0.6m

Pile Wall Thickness 2.54 cm
Seabed Penetration 10m

Time to Install 1 Pile 2 hrs
Number of Piles per Day 4

Table 30. Acoustic ranges (Rese) in meters to Level A (PTS) and Level
B disturbance thresholds from vibratory pile driving during sheet pile
installation for marine mammal functional hearing groups assuming a
winter sound speed profile.

Range (m)
Level A Level B
Marine Mammal SELcum Thresholds SPL:ms Threshold
Hearing Group (dB re 1 pPa2-s) (120 dB re 1 pPa)
Low-frequency 5 9,740
Mid-frequency - 9,740
High-frequency 190 9,740
Phocid pinniped 10 9,740

6.4.3 Estimated Takes from Cable Landfall Construction

Installation and removal of sheet piles may require vibratory pile driving on up to 12 days per cable
borehole and 24 days in total for the two cables. Assuming a daily ensonified area of 149 km?, the total
area ensonified by vibratory pile driving would be 3,576 km?. This value was multiplied by the densities
in Table 26 to calculate the density based-takes shown in the Sheet Pile column of Table 31. Casing pipe
installation and removal may require a total of 8 days, 4 days for each casing pipe. Assuming a daily
ensonified area of 0.92 km?, the total ensonified area would be 21.3 km?. This value was multiplied by the
densities in Table 26 to calculate the estimated Level B takes shown in the Casing Pipe column of Table
31. As described above, no Level A takes from landfall construction activities are anticipated or
requested.
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Table 31. Estimated Level B take from Export Cable landfall construction.

Density-based Take by Landfall Total PSOData  Mean  Highest
Installation Activity Density-based  Take Group  LevelB
Species Sheet Pile Casing Pipe Take Estimate  Estimate Size Take
Mysticetes
Blue Whale* 0.0 0.0 0.0 - 1.0
Fin Whale* 5.3 0.0 53 7.8 1.8 8
Humpback Whale 3.0 0.0 3.0 235 2.0 24
Minke Whale 2.2 0.0 22 4.8 1.2 5
North Atlantic Right Whale* 52 0.0 5.2 1.2 24
Sei Whale* 0.2 0.0 0.2 0.3 1.6
Odontocetes
Atlantic Spotted Dolphin 1.3 0.0 1.3 - 29.0 29
Atlantic White-Sided Dolphin 19.5 0.1 19.6 3.0 279 28
Bottlenose Dolphin 386.4 23 388.7 338 78 389
Common Dolphin 267.5 1.6 269.1 952.3 34.9 953
Harbor Porpoise 196.9 1.2 198.0 0.8 2.7 199
Pilot Whales 14 0.0 14 - 8.4 9
Risso’s Dolphin 0.1 0.0 0.1 24 54 6
Sperm Whale* 0.9 0.0 0.9 - 15 2
Pinnipeds
Gray Seal 107.0 0.6 107.7 2.3 14 108
Harbor Seal 240.4 1.4 2419 2.8 1.4 242

6.5 HRG Surveys — Construction Phase

HRG surveys will take place within the Sunrise Wind Farm (SRWF) as well as along the Sunrise
Wind Export Cable (SRWEC). For some species, marine mammal densities may differ between the more
nearshore areas along the SRWEC and the more offshore location of the SRWF. For that reason, separate
densities were calculated for the two areas and the total anticipated survey effort was similarly split
between the two locations as described below.

6.5.1 Marine Mammal Densities

Marine mammal densities in and around the SRWF were calculated to estimate takes from WTG
and OCS-DC foundation installations using a 50 km perimeter around the SRWF (Appendix A). This is
appropriate given the larger zones of potential impact from the sounds produced by impact pile driving of
the foundations. Since potential impacts from sounds produced by HRG survey equipment will be limited
to much shorter distances, densities for the SRWF and SRWEC were calculated using a 10 km perimeter
around those areas. To select marine mammal density grid cells from the Roberts et al. (2016; 2017,
2018; 2021) data representative of the area within and immediately adjacent to the SRWF and SRWEC, a
10-km perimeter of each area was created in GIS (ESRI 2017). This perimeter was then intersected with
the density grid cells to select cells in and around the SRWF (Figure 11) and SRWEC (Figure 12). The
average density of each species in each month was then calculated from the selected grid cells for the
SRWF (Table 32) and the SRWEC (Table 33) and an annual average density was calculated by averaging
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across all 12 months. Since HRG surveys may occur at any time of year, the average monthly density for
each species was selected (Table 34 and Table 35) and used to calculated potential takes from HRG
survey that may occur throughout the entire year.
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Figure 11. Location of the SRWF and marine mammal density grid cells from Roberts et al. (2016; 2017; 2018; 2021)
used for calculating representative monthly marine mammal densities.
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Figure 12. Location of the SRWEC and marine mammal density grid cells from Roberts et al. (2016; 2017; 2018;
2021) used for calculating representative monthly marine mammal densities.
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Table 32. Average monthly marine mammal densities from within 10 km of the SRWF.

Monthly Average Densities (Individuals/km?)

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mysticetes
Blue Whale* 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0.0000  0.0000 0.0000 0.0000
Fin Whale* 0.0018  0.0017  0.0017  0.0031  0.0027  0.0028  0.0035 0.0032 0.0026  0.0017 0.0013 0.0013
Humpback Whale 0.0003  0.0002  0.0003 0.0019 0.0018  0.0019  0.0008 0.0010 0.0042  0.0018 0.0005  0.0003
Minke Whale 0.0005 0.0007  0.0007 0.0016  0.0023  0.0020  0.0007 0.0004 0.0004  0.0007 0.0003 0.0004
North Atlantic Right
Whale* 0.0053  0.0068  0.0076  0.0093  0.0029  0.0002 0.0000 0.0000 0.0000  0.0001 0.0004 0.0022
Sei Whale* 0.0000  0.0000  0.0000 0.0003 0.0003  0.0002 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000
Odontocetes

Atlantic Spotted Dolphin 0.0000  0.0000  0.0000  0.0001 0.0002 0.0003 0.0007 0.0008 0.0009 0.0010 0.0006 0.0001
Atlantic White-Sided

Dolphin 0.0297 00158 0.0176  0.0377 00608 00580  0.0383  0.0207  0.0229  0.0328  0.0319  0.0415
Bottlenose Dolphin 0.0056  0.0005  0.0001 0.0026 00035 00076  0.0144  0.0159  0.0254  0.0208  0.0097  0.0063
Common Dolphin 0.1564  0.0276  0.0106  0.0266  0.0558  0.0578  0.0562  0.0827  0.1393  0.1731 0.1288  0.2565
Harbor Porpoise 0.0400 0.0989  0.1578  0.0839  0.0464  0.0030  0.0021 0.0022  0.0019  0.0026  0.0115  0.0176
Pilot Whales 0.0086  0.0086  0.0086  0.0086  0.0086 00086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086
Risso’s Dolphin 0.0001  0.0001  0.0000  0.0000  0.0001  0.0001 0.0003  0.0004  0.0003  0.0001 0.0001 0.0003
Sperm Whale* 0.0000  0.0000  0.0000  0.0000  0.0000  0.0001 0.0003  0.0003  0.0001 0.0001 0.0001 0.0000
Pinnipeds

Seals (Harbor and Gray) 0.0278 0.0871  0.0605 0.0297 0.0342 00108 00032 00014  0.0026  0.045 0.0027  0.0159
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Table 33. Average monthly marine mammal densities from within 10 km of the SRWEC.

Monthly Average Densities (Individuals/km?)

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mysticetes
Blue Whale* 0.0000 0.0000 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000
Fin Whale* 0.0016  0.0016  0.0016  0.0032 0.0025  0.0030 0.0033 0.0032 0.0033  0.0016 0.0012 0.0012
Humpback Whale 0.0003 0.0002 0.0002 0.0017 0.0013  0.0017 0.0005  0.0003 0.0013  0.0008 0.0005 0.0004
Minke Whale 0.0005 0.0006 0.0006 0.0017 0.0021  0.0016 0.0005  0.0003 0.0004  0.0007 0.0002 0.0003
North Atlantic Right
Whale* 0.0030 0.0042 0.0052 0.0067 0.0019  0.0001 0.0000 0.0000 0.0000  0.0000 0.0003 0.0012
Sei Whale* 0.0000  0.0000 0.0000 0.0002 0.0002  0.0002 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000
Odontocetes

Atlantic Spotted Dolphin 0.0000  0.0000 0.0000 0.0001 0.0001 0.0002 0.0003 0.0004 0.0005 0.0007 0.0007 0.0001
Atlantic White-Sided

Dolphin 0.0219 0.0113 0.0123 0.0325 0.0434 0.0368  0.0214  0.0096 0.0130  0.0227  0.0231 0.0287
Bottlenose Dolphin 0.0071  0.0009 0.0002 0.0031 0.0065  0.0201 0.0235  0.0247 0.0227  0.0162  0.0089  0.0082
Common Dolphin 02153  0.0442 0.0153 0.0291  0.0498 0.0645  0.0667  0.0891 0.1165  0.1422 01203  0.2793
Harbor Porpoise 0.0412 0.1095 0.1397 0.0800 0.0355  0.0015  0.0011 0.0012 0.0009  0.0018  0.0126  0.0245
Pilot Whales 0.0081 0.0081 0.0081 0.0081 0.0081  0.0081 0.0081 0.0081 0.0081 0.0081 0.0081 0.0081
Risso’s Dolphin 0.0001  0.0001 0.0000 0.0000 0.0001  0.0001 0.0004  0.0006 0.0003  0.0001 0.0001 0.0003
Sperm Whale* 0.0000  0.0000 0.0000 0.0000 0.0001  0.0002  0.0004  0.0003 0.0001 0.0001 0.0001 0.0000
Pinnipeds

Seals (Harbor and Gray) 0.0362 0.0861 0.0637 0.0195 0.0338 0.0102 0.0034 0.0012 0.020 0.0049  0.0030  0.0216
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Table 34. Annual average marine mammal densities within 10
km of the SRWF.

Annual Average

Species Density (Ind./km?)
Mysticetes
Blue Whale* 0.0000
Fin Whale* 0.0023
Humpback Whale 0.0013
Minke Whale 0.0009
North Atlantic Right Whale* 0.0029
Sei Whale* 0.0001
Odontocetes
Atlantic Spotted Dolphin 0.0004
Atlantic White-Sided
Dolphin 0.0340
Bottlenose Dolphin 0.0094
Common Dolphin 0.0976
Harbor Porpoise 0.0390
Pilot Whales 0.0086
Risso’s Dolphin 0.0002
Sperm Whale* 0.0001
Pinnipeds
Seals (Harbor and Gray) 0.0234

* Denotes species listed under the Endangered Species Act
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Table 35. Annual average marine mammal densities within 10
km of the SRWEC.

Annual Average

Species Density (Ind/km?)
Mysticetes
Blue Whale* 0.0000
Fin Whale* 0.0023
Humpback Whale 0.0008
Minke Whale 0.0008
North Atlantic Right Whale* 0.0019
Sei Whale* 0.0001
Odontocetes
Atlantic Spotted Dolphin 0.0002
Atlantic White-Sided
Dolphin 0.0231
Bottlenose Dolphin 0.0118
Common Dolphin 0.1027
Harbor Porpoise 0.0375
Pilot Whales 0.0081
Risso’s Dolphin 0.0002
Sperm Whale* 0.0001
Pinnipeds
Seals (Harbor and Gray) 0.0238

* Denotes species listed under the Endangered Species Act

6.5.2 Area Potentially Exposed to Sounds Above Threshold Levels from HRG Surveys-
Construction Phase

As described in Section 1.1.4, several different types of equipment may be used during HRG
surveys, including single-beam echosounders, multi-beam echosounders, side scan sonars, non-parametric
sub-bottom profilers, parametric sub-bottom profilers, boomers, and sparkers. Only the sounds produced
by sub-bottom profilers (SBPs), boomers, and sparkers have the potential to cause incidental take so
representative instruments were modeled and distances to threshold levels determined as described below.

Shallow-penetration, non-impulsive, non-parametric SBPs (compressed high-intensity radiated
pulses [CHIRP SBPs]) are used to map the near-surface stratigraphy (top 0 to 5 m (0 to 16 ft) of sediment
below the seabed. A CHIRP SBP system emits “swept” sound pulses that increase in frequency from
approximately 2 to 20 kHz over the duration of the pulse. The pulse length and frequency range can be
adjusted to meet Project variables. These shallow-penetration SPBs are typically mounted on a pole,
rather than towed, either over the side of the vessel or through a moon pool in the bottom of the hull,
reducing the likelihood that an animal would be exposed to the signal.

Medium-penetration, impulsive boomers are used to map deeper subsurface stratigraphy as needed.
A boomer is a broad-band sound source operating in the 3.5 Hertz (Hz) to 10 kHz frequency range. This
system is commonly mounted on a sled and towed behind the vessel.
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Medium-penetration, impulsive sparkers are used to map deeper subsurface stratigraphy as needed.
Sparkers create acoustic pulses from 50 Hz to 4 kHz omnidirectionally from the source that can penetrate
several hundred meters into the seafloor. Sparkers are typically towed behind the vessel with adjacent
hydrophone arrays to receive the return signals.

Although the final equipment choices will vary depending on the final survey design, vessel
availability, make and model updates, and survey contractor selection, all sources that are representative
of those that could be employed during the HRG surveys and have the expected potential to result in
exposure of marine mammals and potentially result in take, are provided in Table 36 along with details of
the parameters used in acoustic analyses.

The Dura-spark measurements and specifications provided in Crocker and Fratantonio (2016) were
used for all sparker systems proposed for the survey. These include variants of the Dura-spark sparker
system and various configurations of the GeoMarine Geo-Source sparker system. The data provided in
Crocker and Fratantonio (2016) represent the most applicable data for similar sparker systems with
comparable operating methods and settings when manufacturer or other reliable measurements are not
available. Crocker and Fratantonio (2016) provide S-Boom measurements using two different power
sources (CSP-D700 and CSP-N). The CSP-D700 power source was used in the 700 J measurements but
not in the 1,000 J measurements. The CSP—N source was measured for both 700 J and 1,000 J operations
but resulted in a lower SL; therefore, the single maximum SL value was used for both operational levels
of the S-Boom.

Table 36. Summary of representative HRG Survey equipment and operating parameters used to calculate distances
to incidental take threshold levels.

Operating Source Source Pulse
Equipment Frequency Level Level 0- Duration Repetiton  Beamwidth  Information
Type Representative Model (kHz) SPLims (dB)  pk (dB) (ms) Rate (Hz) (degrees) Source
EdgeTech 216 2-16 195 - 20 6 24 MAN
EdgeTech 424 4-24 176 - 34 2 71 CF
Sub-bottom | Edgetech 512 0.7-12 179 - 9 8 80 CF
Profiler
GeoPulse 5430A 2-17 196 - 50 10 55 MAN
Teledyn Benthos Chirp Il -
TV 170 2-17 197 - 60 15 100 MAN
Applied Acoustics Dura- B .
Sparker Spark UHD (400 tips, 500 J) 03-12 203 211 1.1 4 Omni CF
Applied Acoustics triple _
Boomer plate S-Boom (700-1,000 J) 01-5 205 211 0.6 4 80 CF

- = not applicable; CF = Crocker and Fratantonio (2016); MAN = Manufactures Specifications
Source Levels are given indB re 1 pPa @ 1m

To estimate the potential for Level A take from the HRG survey sources, the SELcum metric was
applied to non-impulsive sources to estimate the range to acoustic thresholds. Because impulsive sources
use dual metrics (SELcum and SPL ) for Level A exposure criteria, the metric resulting in the largest
isopleth distance was used for exposure estimation. Weighting factor adjustments (WFAs) for Level A
isopleths used to account for differences in marine mammal hearing were determined by examining the
frequency range and spectral densities for each source. The selected WFAs were then compared to the
Applicable Frequencies Table located in the WFA tab of the NMFS User Spreadsheet Tool (NMFS
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2018a). If the determined frequency was lower than the applicable frequency for all hearing groups, it was
entered as the WFA. When the frequency of a source exceeded the applicable frequency for a certain
hearing group, an additional worksheet was created that applied the “use” frequency of the exceeded
hearing group as indicated by NMFS (NMFS 2018a).

The User Spreadsheet does not calculate distances to Level B thresholds; the range to the Level B
thresholds was determined by applying spherical spreading loss to the SL for that equipment. The
operational depth and directionality can greatly influence how the sound propagates and can influence the
resulting isopleth distance, so these parameters were considered for sources that had reported
beamwidths. Surface-towed omnidirectional sources (e.g., sparkers, boomers) and equipment with wide
(more than 180 degrees) reported beamwidths are expected to propagate farther in the horizontal direction
and produce larger ensonified fields. For these sources, the rate of TL was estimated using spherical
spreading loss to calculate the distance to the Level B threshold.

Sources that project a narrow beam, often in frequencies above 10 kHz directed at the seabed, are
expected to have smaller isopleths and less horizontal propagation due to the directionality of the source
and faster attenuation rate of higher frequencies. Narrow beamwidths allow geophysical equipment to be
highly directional, focusing its energy on the vertical direction and minimizing horizontal propagation,
which greatly reduces the possibility of direct path exposure to receivers (i.e., marine mammals) from
sounds emitted by these sources. Therefore, for sources with beamwidths less than 180 degrees, isopleth
distances were calculated following NMFS OPR interim guidance (NMFS 2020c) to account for the
influence of beamwidth and frequency on the horizontal propagation of these sources. The estimated
distances to Level A and Level B HRG survey isopleths calculated for each marine mammal hearing
group are given in Table 37.
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Table 37. Distances to weighted Level A and unweighted Level B threshold for each HRG sound source or
comparable sound source category for each marine mammal hearing group.

Distance to Level A Threshold (m) Level B (m)
Equipment LF MF HF HF PW All
Type Representative Model (SELcum) (SELcum) (SELcum)  (SPLopk)  (SELcum) (SPLrms)
EdgeTech 216 <1 <1 29 NA 0 9
EdgeTech 424 0 0 0 NA 0 4
Sub-bottom | Edgetech 512 0 0 <1 NA 0 6
Profiler
GeoPulse 5430A <1 <1 36.5 NA <1 21
Teledyn Benthos Chirp Il -
TTV 170 01-Jan <1 16.9 NA <1 48
Applied Acoustics Dura-Spark
UHD (700 tips, 1,000 J) <1 0 0 47 <1 34
Applied Acoustics Dura-Spark
Sparker UHD (400 tips, 500 J) <1 0 0 2.8 <1 141
Applied Acoustics Dura-Spark
UHD (400 tips, 500 J) <1 0 0 28 < 141
Applied Acoustics triple plate
Boomer S-Boom (700-1,000 J) <1 0 0 2.8 <1 141

LF = low-frequency cetaceans; MF = mid-frequency cetaceans; HF = high-frequency cetaceans; PW = phocid pinnipeds in water.
= not applicable; CF = Crocker and Fratantonio (2016); MAN = Manufactures Specifications
Source Levels are given indB re 1 pPa @ 1m

The largest Level A threshold distances was 36.5 m across all representative instruments and with
the implementation of planned monitoring and mitigation measures, no Level A takes are anticipated or
requested for HRG surveys.

The largest modeled distance to the Level B threshold from HRG survey equipment was 141 m
from a sparker. Although a sparker may not be used at all times during HRG surveys, this distance was
used in calculating the area exposed to sounds above 160 dB SPLms for all HRG survey activity. This was
done by assuming an average of 70 km of survey activity would be completed daily by each survey vessel
when active. The 70 km of survey line was then buffered on all sides by the 141 m distance to estimate a
daily ensonified area of 19.8 km?.

During construction, it is estimated that 12,604 km of HRG surveys will occur within the SRWF
and 11,946 km will occur along the SRWEC. Assuming 70 km is surveyed per day, that results in 180
days of survey activity in the SRWF and 171 days of survey activity along the SRWEC. Multiplying the
daily ensonified area by the number of days of survey activity within each area results in a total
ensonified area of 3,566 km? in the SRWF and 3,380 km? along the SRWEC. The construction phase
HRG surveys are expected to occur over approximately 2 years, so the total survey activity and associated
ensonified area have been split evenly across 2 years.
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6.5.3 Estimated Takes from HRG Surveys — Construction Phase

To calculate potential takes from HRG surveys within the SRWF during year 1 of the construction

phase, the annual average marine mammal densities in Table 34 were multiplied by half of the total ensonified area
expected within the Sunrise Wind Farm and the results are shown in the SRWF column in Table 38. The same
calculation was performed for the Sunrise Wind Export Cable (SRWEC) using marine mammal densities in Table
35 and the results are shown in the SRWEC column of Table 38. The same method was used to calculated potential
takes from HRG surveys during year 2 of the construction phase as shown in
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Table 39. No Level A takes for this activity are anticipated or requested.

Table 38. Estimated Level B take from HRG surveys during year 1 of the construction phase of the Project. SRWF =
Sunrise Wind Farm, SRWEC = Sunrise Wind Export Cable.

Year1 Construction Total PSO Data Mean Highest
Phase Take by Survey  Density-based Take Group Level B
Species SRWF SRWEC Take Estimate  Estimate  Size Take
Mysticetes
Blue Whale* 0.0 0.0 0.0 - 1.0 1
Fin Whale* 4.0 39 7.9 43.0 1.8 44
Humpback Whale 2.3 1.3 35 129.0 2.0 130
Minke Whale 1.6 14 29 26.5 1.2 27
North Atlantic Right Whale* 52 3.2 8.4 6.6 2.4 9
Sei Whale* 01 01 0.2 1.7 16 2
Odontocetes
Atlantic Spotted Dolphin 0.7 0.4 1.1 - 290 29
Atlantic White-Sided Dolphin 60.6 39.0 99.5 16.7 279 100
Bottlenose Dolphin 16.7 20.0 36.7 185.3 78 186
Common Dolphin 174.0 173.6 3476 5,218.8 349 5,219
Harbor Porpoise 69.5 63.3 132.8 46 2.7 133
Pilot Whales 16.3 13.7 29.1 8.4 30
Risso’s Dolphin 0.3 0.3 0.6 13.0 54 13
Sperm Whale* 0.1 0.2 0.3 15 2
Pinnipeds
Gray Seal 12.8 12.4 25.2 12.5 14 26
Harbor Seal 28.8 27.8 56.7 15.3 0.0 57

* Denotes species listed under the Endangered Species Act
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Table 39. Estimated Level B take from HRG surveys during year 2 of the construction phase of the Project. SRWF =
Sunrise Wind Farm, SRWEC = Sunrise Wind Export Cable.

Year 2 Construction Total PSO Data Mean Highest
Phase Take by Survey  Density-based ~ Take ~ Group  LevelB
Species LA ECR Take Estimate  Estimate  Size Take
Mysticetes
Blue Whale* 0.0 0.0 0.0 - 1.0 1
Fin Whale* 4.0 3.9 7.9 43.0 18 44
Humpback Whale 2.3 1.3 35 129.0 2.0 130
Minke Whale 16 14 29 26.5 1.2 27
North Atlantic Right Whale* 52 3.2 8.4 6.6 24 9
Sei Whale* 0.1 0.1 0.2 1.7 16 2
Odontocetes
Atlantic Spotted Dolphin 0.7 0.4 1.1 - 29.0 29
Atlantic White-Sided Dolphin 60.6 39.0 99.5 16.7 279 100
Bottlenose Dolphin 16.7 20.0 36.7 185.3 78 186
Common Dolphin 174.0 173.6 3476 5,218.8 349 5,219
Harbor Porpoise 69.5 63.3 132.8 4.6 2.7 133
Pilot Whales 15.3 13.7 29.1 - 8.4 30
Risso’s Dolphin 0.3 0.3 0.6 13.0 54 13
Sperm Whale* 0.1 0.2 0.3 - 15 2
Pinnipeds
Gray Seal 12.8 12.4 25.2 12.5 1.4 26
Harbor Seal 28.8 27.8 56.7 15.3 0.0 57

* Denotes species listed under the Endangered Species Act

6.6 HRG Surveys — Operations Phase

HRG surveys will be carried out on a routine basis during the 3 years of operations expected under
the requested incidental take regulations. Potential takes for these HRG surveys during the operations
phase were calculated using the same approach as described for the construction phase but assume a
reduced level of survey effort on an annual basis as described below.

6.6.1 Marine Mammal Densities
The same annual average densities used to calculate potential takes from HRG surveys during the

construction phase shown in Table 34 and Table 35 were used to calculate potential takes from HRG
surveys during the operations phase.

6.6.2 Area Potentially Exposed to Sounds Above Threshold Levels from HRG Surveys-
Operations Phase
On an annual basis during operations, it is estimated that 2,898 km of HRG surveys will occur
within the SRWF and 3,413 km will occur along the SRWEC. Assuming 70 km is surveyed per day

results in 41.4 days of survey activity in the SRWF and 48.8 days of survey activity along the SRWEC
each year. Multiplying the daily ensonified area by the number of days of survey activity within each area
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results in an annual ensonified area of 820 km? in the SRWF and 966 km? along the SRWEC. Over the
three years of operations that would occur during the five-year period covered by the requested
regulations, the total ensonified area in the SRWF would be 2,460 km? and along the SRWEC would be
2,897 km2.

6.6.3 Estimated Takes from HRG Surveys- Operations Phase

The density-based take estimate for one year during the operations phase was calculated for the
SRWEC and the SRWF in the same manner as described in Section 6.5.3. This value was then compared
against the PSO data take estimate and the mean group size of each species and the largest value was
selected as the annual estimated take during the three years of operations (Table 40). The annual
estimated take was then multiplied by three to calculate the total take over the three years of operations.
No Level A takes for this activity are anticipated or requested.

Table 40. Estimated Level B take from HRG surveys during operations. SRWF = Sunrise Wind Farm, SRWEC =
Sunrise Wind Export Cable.

Annual

Operations Phase Highest
Take by Survey Area Annyal Total Annual Mean Annual 3-year
Density-based PSO Data Group LevelB  Level B
Species SRWF SRWEC Take Estimate  Take Estimate Size Take Take

Mysticetes

Blue Whale* 0.0 0.0 0.0 - 1.0 1 3

Fin Whale* 1.9 22 4.1 22.1 1.8 23 69

Humpback Whale 1.0 0.7 18 66.3 2.0 67 201

Minke Whale 0.7 0.8 15 13.6 1.2 14 42

North Atlantic Right 24 18

Whale* 4.2 34 24 5 15

Sei Whale* 0.1 0.1 0.1 0.9 16 2 6
Odontocetes

Atlantic Spotted Dolphin 0.3 0.2 0.6 - 20.0 29 87

Atlantic White-Sided

Dolphin 219 223 50.1 86 279 51 153

Bottlenose Dolphin 7.7 114 19.1 953 78 96 288

Common Dolphin 80.0 99.2 179.2 2,683.2 34.9 2,684 8,052

Harbor Porpoise 32.0 36.2 68.1 24 2.7 69 207

Pilot Whales 7.1 7.9 14.9 84 15 45

Risso’s Dolphin 0.1 0.2 0.3 6.7 54 21

Sperm Whale* 0.1 0.1 02 15 6
Pinnipeds

Gray Seal 5.9 7.1 13.0 6.4 14 13 39

Harbor Seal 13.3 15.9 29.2 7.9 14 30 90

* Denotes species listed under the Endangered Species Act
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6.7 UXO/MEC Detonations

For UXO/MECs that are positively identified in proximity to planned activities on the seabed,
several alternative strategies will be considered prior to detonating the UXO/MEC in place. These may
include relocating the activity away from the UXO/MEC (avoidance), moving the UXO/MEC away from
the activity (lift and shift), cutting the UXO/MEC open to apportion large ammunition or deactivate fused
munitions, using shaped charges to reduce the net explosive yield of a UXO/MEC (low-order detonation),
or using shaped charges to ignite the explosive materials and allow them to burn at a slow rate rather than
detonate instantaneously (deflagration). Only after these alternatives are considered would a decision to
detonate the UXO/MEC in place be made. To detonate a UXO/MEC, a small charge would be placed on
the UXO/MEC and detonated causing the UXO/MEC to then detonate.

The exact number and type of UXO/MECs in the Project area are not yet known. As a conservative
approach, it is currently assumed that up to 3 UXO/MECs in the SRWF may have to be detonated in
place and none along the SRWEC route. If necessary, these detonations would occur on 3 different days.
To avoid times when sensitive marine mammal species are more likely to be present, UXO/MEC
detonations are only planned to occur during the months from May through November.

6.7.1 Marine Mammal Densities

In-situ UXO/MEC detonations would not occur during the months from December through April.
The maximum average monthly densities from May through November calculated from within 10 km of
the Sunrise Wind Farm (Figure 11) were selected and the months from which they were calculated are
shown in Table 41.

6.7.2 Area Potentially Exposed to Sounds Above Threshold Levels from UXO/MEC
detonation

The type and net explosive weight of UXO/MECs that may be detonated are not known at this
time. To capture a range of potential UXO/MEC:s, five categories or “bins” of net explosive weight
established by the U.S. Navy (2017) were selected for acoustic modeling (Table 42). Sound propagation
away from detonations is affected by acoustic reflections from the sea surface and seabed. Water depth
and seabed properties will influence the sound exposure levels and sound pressure levels at distance from
detonations. Their influence is complex but can be predicted accurately by acoustic models. Two sites (S3
and S4 in Appendix B) were chosen within the nearby Revolution Wind Farm for this modeling
assessment. The geo-acoustic properties of the seabed within the Revolution Wind Farm where the
acoustic modeling was performed and the Sunrise Wind Farm are very similar and the water depths in the
Sunrise Wind Farm are the same or only slightly deeper (maximum depth of 55 m in the Sunrise Wind
Farm versus the deepest modeled site in the Revolution Wind Farm of 45 m). Exact locations for the
modeling sites are shown in Figure 1 of Appendix B.
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Table 41. Maximum average monthly marine mammal densities in the SRWF
from only May through November and the month in which the maximum

density occurs.

Maximum Monthly

Maximum Density

Species Density (Ind./km?) Month
Mysticetes
Blue Whale* 0.0000 Annual
Fin Whale* 0.0035 July
Humpback Whale 0.0042 September
Minke Whale 0.0023 May
North Atlantic Right May
Whale* 0.0029
Sei Whale* 0.0003 May
Odontocetes
Atlantic Spotted Dolphin 0.0010 October
Atlanti.c White-Sided May
Dolphin 0.0608
Bottlenose Dolphin 0.0254 September
Common Dolphin 0.2565 December
Harbor Porpoise 0.0464 May
Pilot Whales 0.0086 Annual
Risso’s Dolphin 0.0004 August
Sperm Whale* 0.0003 July
Pinnipeds
Seals (Harbor and Gray) 0.0342 May

* Denotes species listed under the Endangered Species Act

Table 42. Navy “bins” and corresponding maximum charge weights
(equivalent TNT) modeled.

Maximum Equivalent Weight (TNT)

Navy Bin
Designation kg Ibs
E4 23 5
E6 9.1 20
E8 455 100
E10 227 500
E12 454 1000

Modeling of acoustic fields generated by UXO/MEC detonations was performed using a
combination of semi-empirical and physics-based computational models. The source pressure function
used for estimating PK and impulse (J,) metrics was calculated with an empirical model that
approximates the rapid conversion (within approximately 1 ps for high explosive) of solid explosive to
gaseous form in a small gas bubble under high pressure, followed by an exponential pressure decay as
that bubble expands. The shape and amplitude of the pressure versus time signature of the shock pulse
changes with distance from the detonation location due to non-linear propagation effects caused by its
high peak pressure. This initial empirical model is only valid close to the source (within tens of meters),
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so alternative formulae were used beyond those distances to a point where the sound pressure decay with
range transitions to the spherical spreading model.

The calculation of SEL and SPL levels is dependent on the entire pressure waveform, including the
initial shock pulse (described above) and the subsequent oscillation of the gas bubble. The negative phase
pressure troughs and bubble pulse peaks following the shock pulse are responsible for most of the low
frequency energy of the overall waveform. The SEL and SPL thresholds for injury and disturbance occur
at distances of many water depths in the relatively shallow waters of the Project. As a results, the sound
field becomes increasingly influenced by the contributions of sound energy reflected from the sea surface
and sea bottom multiples times. To account for this, the modeling was carried out in decidecade
frequency bands using the marine operation noise model (MONM, JASCO Applied Sciences). This
model applied a parabolic equation approach for frequencies below 4 kHz and a Gaussian beam ray trace
model at higher frequencies. In this location, sound speed profiles change little with depth, so these
environments do not have strong seasonal dependence. The propagation modeling was performed using a
sound speed profile representative of September, which is slightly downward refracting and therefore
conservative, and also represents the most likely time of year for UXO removal activities. Additional
technical details of the modeling methods, assumptions and environmental parameters used as inputs can
be found in Appendix B.

A NAS similar to those described for monopile foundation installations is planned to be used
during any UXO/MEC detonations. The reasons a NAS may not be used would be limited to instances
where boulders or other obstructions on the seafloor prevented the effective deployment of a NAS or
posed a risk to successful retrieval of the NAS after completion of the UXO/MEC detonation. Use of a
NAS is expected to achieve at least the same 10 dB of attenuation assumed for monopile installation. This
is based on an assessment of UXO/MEC-clearance activity in European waters summarized by Bellmann
and Betke (2021). As a contingency in case a NAS cannot be placed properly around a UXO because of
the presence of boulders or other obstructions on the seafloor, acoustic modeling was also conducted
assuming no use of a NAS (unmitigated).

As described in Section 6.2, potential impacts to marine mammals from underwater explosions are
assessed using separate criteria for mortality, non-auditory injury, gastrointestinal injury, auditory injury,
and behavioral responses. Since marine mammal densities representative of the SRWF include water
depths similar to UXO/MEC acoustic modeling Sites 3 and 4 and there is relatively little difference
between the results from those two sites, the largest range to the thresholds from either Site 3 or 4, both
with and without 10 dB of mitigation, was selected for each UXO/MEC size class and marine mammal
size class or hearing group and summarized here. In all cases, distances to mortality (Table 43), non-
auditory lung injury (Table 44), and gastrointestinal injury (Table 45) thresholds were shorter than to
auditory injury thresholds (Table 46). Since the mitigation and monitoring measures described in Section
11 and Appendix C are designed to avoid mortality or non-auditory injuries as well as potential auditory
injury for most species, only the auditory injury (PTS) threshold distances are used here for the
calculation of potential Level A takes.

In the case of a single UXO/MEC detonation per day, as is planned here, TTS onset serves as the
Level B take threshold. As was done for the Level A PTS threshold above, the largest modeled ranges to
the TTS onset threshold assuming 10 dB of mitigation for each UXO/MEC size class was selected from
modeling results at Sites 3 and 4 to represent the Level B range within the SRWF (Table 47).
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Table 43. Ranges (in meters) to the onset of mortality thresholds in the SRWF for five UXO/MEC size classes with
and without 10 dB mitigation. Thresholds are based on animal mass and submersion depth (see Section 6.2 and
Appendix B).

Rosy Distance (m)

E4 E6 E8 E10 E12
Hearing Group CalflPup Adult Calf/Pup Adult Calf/Pup Adult Calf/Pup Adult Calf/Pup Adult
Assuming 10 dB reduction from mitigation
Baleen and Sperm Whales 5 5 6 5 20 6 68 19 109 31
Pilot and Minke Whales 5 5 10 5 32 10 106 32 162 57
Beaked Whales 6 5 17 8 58 25 164 86 234 135
Dolphins, Kogia, Pinnipdes 12 5 31 16 108 54 247 155 332 224
Porpoises 14 6 40 18 122 63 270 173 353 243
Assuming no reduction from mitigation

Baleen and Sperm Whales 8 5 23 7 80 22 227 77 334 121
Pilot and Minke Whales 14 5 37 12 123 38 325 125 453 194
Beaked Whales 23 11 68 30 199 100 455 275 602 392
Dolphins, Kogia, Pinnipdes 47 22 130 63 328 186 637 434 814 580
Porpoises 58 25 152 73 361 212 690 477 868 628

Table 44. Ranges (in meters) to the onset of non-auditory lung injury impulse thresholds in the SRWF for five
UXO/MEC size classes with and without 10 dB mitigation. Thresholds are based on animal mass and submersion
depth (see Section 6.2 and Appendix B).

Res% Distance (m)

E4 E6 E8 E10 E12
Hearing Group CalffPup Adult CalflPup Adult CalflPup Adult CalflPup Adult CalffPup Adult
Assuming 10 dB reduction from mitigation
Baleen and Sperm Whales 5 5 15 5 51 14 156 49 237 81
Pilot and Minke Whales 9 5 24 7 83 25 230 84 330 132
Beaked Whales 15 7 41 19 135 66 331 192 448 282
Dolphins, Kogia, Pinnipdes 29 14 88 38 231 126 471 315 606 429
Porpoises 34 16 103 46 261 145 512 347 648 465
Assuming no reduction from mitigation

Baleen and Sperm Whales 21 6 60 17 181 58 463 172 648 262
Pilot and Minke Whales 33 10 96 29 270 98 631 270 843 402
Beaked Whales 59 26 156 77 412 222 846 546 1084 746
Dolphins, Kogia, Pinnipdes 118 54 283 145 630 389 1148 815 1421 1052
Porpoises 138 65 324 167 695 435 1228 878 1518 1127
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Table 45. Ranges (in meters) to the onset of gastrointestinal injury impulse thresholds in the SRWF for five

UXO/MEC size classes with and without 10 dB mitigation. Thresholds are based on animal mass and submersion
depth (see Section 6.2 and Appendix B).

Hearing Group

Lok Threshold

Rmax Distance (m)

(dB re 1 yPa) E4 E6 E8

E10 E12

Onset Gastrointestinal Injury

Onset Gastrointestinal Injury

Assuming 10 dB reduction from mitigation

237 21 34 58 99 125
Assuming no reduction from mitigation
237 61 97 167 285 359

Table 46. Ranges to Level A take SELcum PTS-onset thresholds in the SRWF for five UXO/MEC charge sizes with
and without 10 dB mitigation and the maximum area exposed.

SELThreshold

Res% Distance (km)

Single Detonation

Hearing Group (dB re 1 pPa2-s) E4 E6 E8 E10 E12  Maximum Area (km?)
Assuming 10 dB reduction from mitigation
Low-frequency 183 0.385 0.757 1.58 293 3.61 40.9
Mid-frequency 185 <0.050  <0.050 0.085 0.323 0.412 05
High-frequency 155 1.75 2.59 3.9 54 6.19 120.4
Phocid pinnipeds 185 0.089 0.204 0.538 1.02 1.48 6.9
Assuming no reduction from mitigation

Low-frequency 183 1.54 272 4.75 7.28 8.54 229.1
Mid-frequency 185 0.161 0.358 0.684 1.14 1.48 6.9
High-frequency 155 4.3 5.75 7.71 9.89 10.9 373.3
Phocid pinnipeds 185 0.607 1.12 217 3.74 4.52 64.2
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Table 47. Ranges to Level B take SELm TTS-onset thresholds in the SRWF for five UXO/MEC charge sizes with
and without 10 dB mitigation and the maximum area exposed.

SELThreshold Rosv Distance (km) Single Detonation
Hearing Group (dB re 1 puPa2-s) E4 E6 E8 E10 E12 Maximum Area (km?)
Assuming 10 dB reduction from mitigation
Low-frequency 183 2.74 4.45 7.21 10.3 11.8 4374
Mid-frequency 185 0.41 0.707 1.23 2.03 248 19.3
High-frequency 155 6.14 7.84 10.1 12.6 13.7 589.6
Phocid pinnipeds 185 1.21 218 3.81 5.97 7.02 154.8
Assuming no reduction from mitigation

Low-frequency 183 7.0 9.85 13.6 174 19.3 1170.2
Mid-frequency 185 1.45 2.21 349 5.04 5.84 107.1
High-frequency 155 10.7 13.0 15.8 18.7 20.2 1281.9
Phocid pinnipeds 185 4.07 6.07 8.85 12.0 13.3 555.7

Since the size and type of UXO/MECs that may be detonated is currently unknown, all area
calculations were made using the largest UXO/MEC size class (E12). The E12 ranges to Level A and
Level B thresholds within the SRWF, Table 46 and Table 47, respectively, were used as radii to calculate
the area of a circle (pi x r2 where r is the range to the threshold level) for each marine mammal hearing
group. The results represent the largest area potentially ensonified above threshold levels from a single

detonation within the SRWF and are shown in the final column of Table 46 and Table 47.

6.7.3 Estimated Takes from UXO/MEC detonation

Based on the available information, up to three (3) UXO/MEC detonations may be necessary
within the SRWF and none are expected along the SRWEC route. The maximum areas to Level A and
Level B thresholds from a single detonation in the SRWF assuming 10 dB of noise reduction shown in
Table 46 and Table 47, respectively, were therefore multiplied by 3 and then multiplied by the marine
mammal densities shown in Table 41 to calculate the potential take from UXO/MEC detonations in the
SRWEF shown in Table 48. In the unlikely event that a NAS cannot be used during a UXO/MEC
detonation, takes were also calculated using the unmitigated threshold distances in Table 46 and Table 47
and the results are shown in
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Table 49.

Monitoring and mitigation measures described in Section 11.5 are designed to prevent Level A take
of most species. However, given the relatively large distances to the high-frequency cetacean SEL PTS
threshold applicable to harbor porpoise and the difficulty with detecting this species, Level A take of 17
harbor porpoise is requested. Similarly, seals are difficult to detect at longer ranges and although the
distances to the phocid hearing group SEL PTS threshold is not as large as those for high-frequency
cetaceans, it may not be possible with the planned monitoring and mitigation measures to detect all seals
within the threshold distances so Level A take of 1 gray seal and 1 harbor seal is requested.

Table 48. Estimated Level A and Level B take from potential UXO/MEC detonations in SRWF
assuming 10 dB of mitigation.

Level A Density-  Level B Density-  PSO Data Mean Highest

based Take based Take Take Group Level B
Species Estimate Estimate Estimate Size Take

Mysticetes

Blue Whale* 0.0 0.0 - 1.0 1

Fin Whale* 04 4.6 0.7 1.8 5

Humpback Whale 05 55 2.2 2.0 6

Minke Whale 0.3 3.0 0.5 1.2 3

North Atlantic Right

Whale* 04 39 0.1 24 4

Sei Whale* 0.0 0.3 0.0 1.6 2
Odontocetes

Atlantic Spotted Dolphin 0.0 0.1 - 29.0 29

Atlantic White-Sided

Dolphin 0.1 35 03 27.9 28

Bottlenose Dolphin 0.0 15 3.2 7.8 8

Common Dolphin 04 14.9 89.3 349 90

Harbor Porpoise 16.8 82.1 0.1 2.7 83

Pilot Whales 0.0 05 - 84 9

Risso’s Dolphin 0.0 0.0 02 54 6

Sperm Whale* 0.0 0.0 - 15 2
Pinnipeds

Gray Seal 0.2 49 0.2 0.4 5

Harbor Seal 0.5 11.0 0.3 1.0 11

* Denotes species listed under the Endangered Species Act
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Table 49. Estimated Level A and Level B take from potential UXO/MEC detonations in the
SRWF assuming no mitigation.

Level A Density- Level B Density- PSO Data Mean Highest

based Take based Take Take Group Level B
Species Estimate Estimate Estimate Size Take

Mysticetes

Blue Whale* 0.0 0.0 - 1.0 1

Fin Whale* 24 12.2 0.7 1.8 13

Humpback Whale 2.9 147 2.2 2.0 15

Minke Whale 1.6 8.0 0.5 1.2 8

North Atlantic Right

Whale* 2.0 10.3 0.1 24 1

Sei Whale* 0.2 0.9 0.0 1.6 2
Odontocetes

Atlantic Spotted Dolphin 0.0 0.3 - 29.0 29

Atlantic White-Sided

Dolphin 1.3 19.6 03 279 28

Bottlenose Dolphin 05 8.2 32 7.8 9

Common Dolphin 53 82.5 89.3 34.9 2

Harbor Porpoise 52.0 178.6 0.1 2.7 179

Pilot Whales 0.2 2.8 - 84 9

Risso’s Dolphin 0.0 0.1 0.2 54 6

Sperm Whale* 0.0 0.1 - 15 2
Pinnipeds

Gray Seal 2.0 175 0.2 0.4 18

Harbor Seal 4.6 39.4 0.3 1.0 40

* Denotes species listed under the Endangered Species Act

6.8 Total Requested Take

The estimated Level B take from each activity is summarized in Table 50 and the total requested
take for the project was calculated by summing the estimated takes across all activities. The requested
Level B take was divided by the most recent abundance estimate in the Draft 2021 NMFS Stock
Assessment Report (Hayes et al. 2021) to calculate the percent of each stock for which take is requested.
A small number of Level A takes is requested for humpback whales from monopile installations and for
harbor porpoise, gray seals, and harbor seals from potential UXO/MEC detonations (Table 51).

Construction activities are planned to occur in the first 2 years of the requested regulations,
depending on the timing of issuance and logistical considerations. The same amount of construction
activity would occur whether it occurs within a single year or extends partially into a second year. HRG
surveys during operations will occur annually for the duration of the requested regulations.
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Table 50. Summary of the estimated Level B take from all activities and the total requested Level B take for the project. The percent
of NMFS stock abundance is calculated from the 5 year total requested take.

Year 1 5Year NMFS Stock  Percent of NMFS
(Maximum) Year2 Year3 Year4 Year5 Total Abundance? Stock Abundace?
Mysticetes
Blue Whale* 4 1 1 1 1 7 402 17
Fin Whale* 98 44 23 23 23 210 6,802 3.1
Humpback Whale 237 130 67 67 67 567 1,396 406
Minke Whale 7 27 14 14 14 145 21,968 0.7
North Atlantic Right Whale* 47 9 5 5 5 70 368 19.0
Sei Whale* 10 2 2 2 2 18 6,292 03
Odontocetes
Atlantic Spotted Dolphin 102 15 29 29 29 203 39,921 05
Atlantic White-Sided Dolphin 1,350 100 51 51 51 1,603 93,233 17
Bottlenose Dolphin 1,493 186 96 96 96 1,966 62,851 3.1
Common Dolphin 12,046 5,219 2,684 2,684 2,684 25,317 172,974 146
Harbor Porpoise 874 133 69 69 69 1,214 95,543 1.3
Pilot Whales 175 30 15 15 15 249 68,139 0.4
Risso’s Dolphin 36 13 7 7 7 70 35,215 0.2
Sperm Whale* 9 1 2 2 2 16 4,349 0.4
Pinnipeds
Gray Seal 1,102 26 13 13 13 1,166 27,300 43
Harbor Seal 1,476 57 30 30 30 1,623 61,336 2.6

* Denotes species listed under the Endangered Species Act
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Table 51. Summary of the requested Level A take from all activities.

Requested Level A Take

WTG & 0CS-DC
Foundation uxo
Species Installation Detonations

Mysticetes

Humpback Whale 10 -
Odontocetes

Harbor Porpoise - 17
Pinnipeds

Gray Seal - 1

Harbor Seal - 1

7 Anticipated Impact of the Activity

The ability to hear and transmit sound (echolocation and vocalization) is vital for marine mammals
to perform basic life functions, such as foraging, navigating, communicating, and avoiding predators.
Marine mammals use sound to gather and understand information about their current environment,
including detection of prey, predators, and conspecifics, and phenomena such as wind, waves, and rain, as
well as anthropogenic sounds (Richardson et al. 1995). The distances to which a sound travels through the
water and remains audible depends on existing environmental conditions and propagation characteristics
(e.g., sea floor topography, stratification, and ambient noise levels) and characteristics of the sound such
as SLs and frequency (Richardson et al. 1995). The Project may impact marine mammals behaviorally
and physiologically from temporary increases in underwater noise during construction, HRG surveys, or
UXO/MEC detonation. The effects of underwater sounds could include one or more of the following:
masking of natural sounds, behavioral disturbance, temporary or permanent hearing impairment (TTS or
PTS), or non-auditory physical or physiological effects (Richardson et al. 1995; Nowacek et al. 2007;
Southall et al. 2007a). The level of impact on marine mammals will vary depending on the species and its
sensitivity to sound, life stage, orientation and distance between the marine mammal and the activity, the
intensity and duration of the activity, and environmental conditions affecting sound propagation.

7.1 Potential Effects of Project Activities on Marine Mammals

7.1.1 Masking

Masking is the obscuring of sounds of interest by interfering sounds, generally at similar
frequencies. Introduced underwater sound will, through masking, reduce the effective listening area
and/or communication distance of a marine mammal species if the frequency of the source is close to that
used as a signal by the marine mammal, and if the anthropogenic sound is present for a significant
fraction of the time (Richardson et al. 1995; Clark et al. 2009; Jensen et al. 2009; Gervaise et al. 2012;
Hatch et al. 2012; Rice et al. 2014a; Erbe et al. 2016; Tennessen and Parks 2016; Guan and Miner 2020).
If little or no overlap occurs between the introduced sound and the frequencies used by the species,
listening and communication are not expected to be disrupted. Similarly, if the introduced sound is
present only infrequently, very little to no masking would occur. In addition to the frequency and duration
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of the masking sound, strength, temporal pattern, and location of the introduced sound also play a role in
the extent of the masking (Madsen et al. 2002; Branstetter et al. 2013a; Branstetter et al. 2013b;
Branstetter et al. 2016; Erbe et al. 2016; Sills et al. 2017).

In the event that masking would occur, it could impact biological functions such as
communication, navigation, socializing, mating, foraging, and predator detection (Paiva et al. 2015).
Although masking effects of pulsed sounds on marine mammal calls and other natural sounds are
expected to be limited, there are few specific studies. Sounds from seismic surveys, which are impulsive
like impact pile driving sounds, have been estimated to substantially reduce the communication space of
baleen whales (Gedamke 2011; Wittekind et al. 2016), as has vessel noise (Hatch et al. 2012; Putland et
al. 2017; Cholewiak et al. 2018). Similarly, David (2006) speculated that noise generated by pile driving
with a 6 t diesel hammer has the potential to mask bottlenose dolphin vocalizations at 9 kHz within 10 to
15 km from the source if the vocalization is strong and up to 40 km if the call is weak. The biological
repercussions of a loss of listening area or communication space, to the extent that this occurs, are
unknown.

Some cetaceans, including baleen whales, continue calling in the presence of impulsive sounds
from pile driving (Fernandez-Betelu et al. 2021) and seismic pulses (Greene and Richardson 1988;
McDonald et al. 1995; Smultea et al. 2004; Holst et al. 2005; Holst et al. 2006; Dunn and Hernandez
2009; Holst et al. 2011; Nieukirk et al. 2012; Thode et al. 2012; Broker et al. 2013; Cerchio et al. 2014;
Sciacca et al. 2016). Other cetaceans are known to increase the source levels of their calls, shift their peak
frequencies, or otherwise modify their vocal behavior (increase or decrease call rates) in response to
pulsed sounds from pile driving (Fernandez-Betelu et al. 2021), airguns (Clark and Gagnon 2006; Di lorio
and Clark 2010; Castellote et al. 2012; Blackwell et al. 2013; Blackwell et al. 2015), or vessel noise (e.g.,
(Richardson et al. 1995; Nieukirk et al. 2005; Scheifele et al. 2005; Parks et al. 2007; Di lorio and Clark
2009; Hanser et al. 2009; Holst et al. 2009; Parks et al. 2009; Parks et al. 2010; McKenna 2011;
Castellote et al. 2012; Melcén et al. 2012; Parks et al. 2012; Risch et al. 2012; Tyack and Janik 2013;
Luis et al. 2014; Sairanen 2014; Papale et al. 2015; Wang et al. 2015; Dahlheim and Castellote 2016;
Gospi¢ and Picciulin 2016; Heiler et al. 2016; Martins et al. 2016; O'Brien et al. 2016; Parks et al. 2016;
Bittencourt et al. 2017). Similarly, harbor seals have been shown to increase the minimum frequency and
amplitude of their calls in response to vessel noise (Matthews 2017). This behavior could, in turn,
minimize potential impacts of masking. However, Holt et al. (2015) reported that changes in vocal
modifications can have increased energetic costs for individual marine mammals. It is not known how
often these types of vocal responses occur upon exposure to impulsive sounds. If marine mammals
exposed to sounds sometimes respond by changing their vocal behavior, this adaptation, along with
directional hearing and preadaptation to tolerate some masking by natural sounds (Richardson et al. 1995)
would all reduce the importance of masking.

Given the higher duty cycle of impact pile driving (one strike every ~two seconds) compared to
most airgun surveys (one pulse every ~10 seconds), there may be a somewhat greater potential for
masking to occur during impact pile driving. In this project, however, impact pile driving is not expected
to occur for more than approximately four hours at one time for monopile installation and 6 hours per pile
for piled jacket installation. Compared to the 24 hour per day operation of airguns during most seismic
surveys, the total time during which masking from impact pile driving might occur would be much lower.

The potential masking from vibratory pile driving (a continuous sound) is expected to be less than
that for impulsive sounds from impact pile driving and airguns. A recent study compared potential
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impacts to marine mammals from two different geophysical survey sources—a non-impulsive source, the
marine vibrator (MV), to a strong impulsive source, an airgun array. Potential impacts were assessed by
comparing signal level, duration, and bandwidth, which are all parameters known to contribute to
masking. The MV array was found to ensonify the marine environment for periods 36—67% longer than
the airgun array (Matthews et al. 2018). The longer duration of MV sounds, relative to airgun pulses,
increases the potential for MV sound to mask signals of interest to marine mammals. However, despite
longer signal durations, MV arrays were found to be less likely than airgun arrays to result in masking for
most species because the distances within which MV sounds may be perceived were smaller, and the
main frequencies produced by the MV source did not overlap with the hearing ranges of most marine
mammals (Matthews et al. 2018). The higher the peak pressure level (SPLx), cumulative sound exposure
level (SELcum), and sound pressure level (SPL.ms) of airgun sounds means that the distances within which
masking might occur were 2 to more than 5 times greater for the airgun arrays than the MV arrays
(Matthews et al. 2018). Thus, the lower amplitude of non-impulsive MV sounds resulted in smaller
ranges of potential masking than those predicted for airgun arrays (Matthews et al. 2018).

Low-frequency cetaceans such as baleen whales are likely to be more susceptible to masking by
low-frequency noise, such as from pile driving and vessel sounds. In contrast, masking effects from those
activities are expected to be negligible in the case of smaller odontocetes and pinnipeds, given that sounds
important to them occur predominantly at higher frequencies. Significant masking effects would be
unlikely during impact pile driving (and also UXO/MEC explosions) given the intermittent nature of
these sounds and short signal duration (Madsen et al. 2006). Similarly, even though it is a continuous
sound, the potential for masking is deemed to be minimal during vibratory pile driving, as these sounds
tend to have lower amplitudes resulting in smaller ranges. Some of the HRG survey equipment produces
sounds within the frequency range of smaller cetaceans and pinnipeds and could therefore result in
masking of some biologically important sounds. However, the impulsive nature of these sounds, source
levels, short distances over which they would be audible, and continuous movement of the survey vessel
suggest that any masking experienced by marine mammals would be localized and short term.

7.1.2 Behavioral Disturbance

Disturbance includes a variety of effects, including subtle to conspicuous changes in behavior,
movement, and displacement. Marine mammals’ behavioral responses to noise range from no response to
mild aversion, to panic and flight (Southall et al. 2007b). Underwater explosions can also result in
behavioral changes such as disturbance to regular migration and movement patterns, feeding, mating,
calving/pupping, and resting (von Benda-Beckmann et al. 2015). Behavioral reactions of marine
mammals to sound are difficult to predict in the absence of site- and context-specific data; reactions to
sound, if any, depend on species, state of maturity, experience, current activity, reproductive state, time of
day, and many other factors (Richardson et al. 1995; Southall et al. 2007a; Ellison et al. 2012; Ellison et
al. 2018). Behavioral responses to noise in the marine environment can interfere with the motivation and
attention of an animal (Branstetter et al. 2018), and can lead to decreased foraging efficiency or
displacement from preferred feeding habitats, and interfere with other biological functions. If a sound
source displaces marine mammals from an important feeding or breeding area for a prolonged period,
impacts on individuals and populations could be significant (Lusseau and Bejder 2007; Weilgart 2007;
New et al. 2013b; Nowacek et al. 2015; Forney et al. 2017). Wisniewska et al. (2018) suggested that a
decrease in foraging success could have long-term fitness consequences. However, Kastelein et al.
(2019) surmised that if disturbance by noise would displace a marine mammal (e.g., harbor porpoise)
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from a feeding area or otherwise impair foraging ability for only a short period of time (e.g., 1 day), it
would be able to compensate by increasing its food consumption following the disturbance. In some
cases, behavioral responses to sound may in turn reduce the overall exposure to that sound (Finneran
2015; Wensveen et al. 2015).

7.1.2.1 Pile Driving

Studies specific to behavioral responses of marine mammals to offshore wind developments have
primarily been conducted on harbor porpoise (Tougaard et al. 2009a; Tougaard et al. 2009b; Bailey et al.
2010; Brandt et al. 2011; Dahne et al. 2013a; Thompson et al. 2013b; Déhne et al. 2017) and harbor and
gray seals (Edrén et al. 2010; Russell et al. 2016). Generally, these studies showed some avoidance during
periods of construction activity, followed by continued use of the area after construction activities were
completed. Harbor porpoises are known to be fairly responsive to anthropogenic sounds (Richardson et al.
1995) and often avoid pile driving activities (Tougaard et al. 2009a; Brandt et al. 2011; Dahne et al.
2013a; Haelters et al. 2015; Déhne et al. 2017). Bailey et al. (2010) suggested that for harbor porpoise,
behavioral disturbance from impact pile driving may occur up to 70 km away (based on a threshold of 90
dB,p re 1 pPa), with major disturbance at distances up to 20 km (based on a threshold of 155 dBy., re 1
pPa). Dahne et al. (2013a) reported avoidance by harbor porpoise of pile-driving activities during
construction of an offshore wind farm in the German North Sea. Aerial survey data showed a strong
avoidance response within 20 km from the activities, whereas static acoustic monitoring showed fewer
detections within 10.8 km from the sound source, and increased click rates between 25 and 50 km from
pile driving. Additionally, porpoise click intervals during exposure increased in duration as piling
duration increased. Although avoidance by harbor porpoises was also reported during and several hours
after pile driving for an offshore wind farm in the German Bight, the avoidance extent was smaller (up to
12 km) as bubble curtains were used to reduce sound levels by as much as 12 dB (Déahne et al. 2017).

During impact pile driving at Horns Rev | wind farm in the Danish North Sea, harbor porpoise
acoustic activity decreased; however, it resumed to baseline levels 3 to 4.5 hours (h) after the cessation of
pile driving activities (Tougaard et al. 2003; Tougaard et al. 2005). Tougaard et al. (2003) reported that
effects of pile driving activity on harbor porpoises were documented at distances of 10-15 km from the
activity and included a decrease in feeding behaviors and a decline in the number of porpoises in the
Horns Rev area during the construction period as compared to periods before and after construction.
There were fewer circling porpoises during pile driving and significantly more traveling within 15 km of
the construction site (Tougaard et al. 2005). Based on Tougaard et al. (2005; 2009a; 2011), behavioral
effects extended as far as 20-25 km from the construction site. There was complete recovery of acoustic
activity during the first year of regular operation of the wind farm; the acoustic activity was actually
higher during operation than prior to construction (Tougaard et al. 2006b; Teilmann et al. 2008).

In contrast to the “Before After Control Impact” sampling design used during previous studies at
Horn Rev wind farm, a gradient sampling design showed that the behavioral responses of harbor
porpoises to pile driving were longer than previously reported. Brandt et al. (2011) recorded no porpoise
clicks for at least 1 h at a distance of 2.6 km from the construction site at Horns Rev |1, with reduced
acoustic activity for 24—72 h. Out to a distance of 4.7 km, the recovery time was still longer than 16 h —
the time between pile driving events; recovery time decreased with increasing distance from the
construction site (Brandt et al. 2011). At a distance of ~22 km, negative effects were no longer detectable;
rather, a temporary increase in click activity was apparent, possibly as a result of porpoises leaving the
area near the construction site (Brandt et al. 2011).
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During pile driving activities (using both vibratory and impact techniques) at the Nysted offshore
wind farm off the coast of Denmark, a significant decrease in harbor porpoise echolocation activities and
presumably abundance was reported within the construction area and in a reference area 10-15 km from
the wind farm (Carstensen et al. 2006; Teilmann et al. 2008) . Carstensen et al. (2006) reported a medium-
term porpoise response to construction activities in general and a short-term response to ramming/
vibration activities. Porpoises appeared to have left the area during piling but returned after several days
(Tougaard et al. 2006a). Two years after construction, echolocation activity and presumably porpoise
abundance were still significantly reduced in the wind farm but had returned to baseline levels at the
reference sites (Tougaard et al. 2006a; Teilmann et al. 2008).

Teilmann et al. (2006) speculated as to the cause of the negative effect of construction persisting
longer for porpoises at Nysted than at Horns Rev. Porpoises at Horns Rev may have been more tolerant to
disturbance, since the area is thought to be important to porpoises as a feeding ground; the Horns Rev
area has much higher densities of animals compared to Nysted (Teilmann et al. 2006). Another
explanation proposed by Teilmann et al. (2006) took into account that the Nysted wind farm is located in
a sheltered area whereas Horns Rev is exposed to wind and waves with higher background noise. Thus,
noise from construction may be more audible to porpoises at Nysted compared to Horns Rev. Graham et
al. (2017) reported that vibratory pile driving had a greater effect on reducing the probability of harbor
porpoise occurrence in a construction area compared with impact pile driving.

Scheidat et al. (2011) suggested that harbor porpoise distribution was fairly quick to recover after
construction of the Dutch offshore wind farm Egmond aan Zee, as acoustic activity of harbor porpoises
was greater during the 3 years of operation than the 2 years prior to construction. In addition, Leopold and
Camphuysen (2008) noted that construction of wind farm Egmond aan Zee did not lead to increased
strandings in the area. Harbor porpoises near pile driving activities in Scotland may have exhibited a
short-term response within 1-2 km of the installation site, but this was a short-term effect lasting no
longer than 2—-3 days (Thompson et al. 2010). Harbor porpoise occurrence decreased (as indicated by a
decline in echolocation clicks) during pile-driving activities at Scottish offshore windfarms; displacement
was reported to occur at distances of up to 12 km from the activities (Benhemma-Le Gall et al. 2021).
Changes in buzzing activity relative to pile-driving occurred at two windfarm sites, but results were
variable (Benhemma-Le Gall et al. 2021).

During the construction of a harbor wall in Demark, which involved pile driving of 175 wooden
piles, a 40 m-long bubble curtain was constructed in hopes of reducing noise effects on three harbor
porpoises in a facility on the opposite side of the harbor (Lucke et al. 2011). The bubble curtain was
found to be helpful in reducing the piling noise, and the initial avoidance behavior of the harbor porpoises
to the piling sound was no longer apparent after installation of the bubble curtain (Lucke et al. 2011).

A captive harbor porpoise exposed to vibratory pile driving sounds displayed an increase in
respiration rates and jumps; however, this animal demonstrated rapid habituation to the sound (i.e.,
respiration rates decreasing towards baseline levels), after just 10 minutes (Kastelein et al. 2013). By the
fourth and fifth replication, the harbor porpoise produced more clicks in response to the 140 dB re 1 puPa
playback noise (Kastelein et al. 2013). An increase in click number suggests the harbor porpoises were
compensating for the increased noise level. Auditory masking did not likely occur as the pile driving
noise peak frequency was below 10 kHz and any energy above 60 kHz was below ambient levels
(Kastelein et al. 2013).
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There have also been some studies regarding the impact of pile driving on dolphins. Graham et al.
(2017) reported that bottlenose dolphins spent less time in a construction area when impact or vibratory
piling was occurring. The longer duration of non-impulsive sounds produced by vibratory pile driving
may result in greater temporal potential for behavioral disturbance; however, responses are expected to be
short-term. In a study assessing the effects of vibratory pile driver noise on the echolocation and vigilance
in bottlenose dolphins, five dolphins were required to scan their enclosure and indicate the occurrences of
phantom echoes during five different source levels of vibratory pile driver playback sound—no-playback
control, 100, 120, 130, and 140 dB re 1 uPa (Branstetter et al. 2018). The initial cessation of echolocation
activity during the first 140 dB re 1 pPa exposure suggests a shift of attention from the task to the noise
source and/or a decrease in motivation to perform a task. The continued performance decrement for the
post-exposure condition, in which there was no noise exposure, suggests the animals’ motivation state
was a major, if not primary factor, influencing target detection performance and vigilant behavior. Rapid
acclimation to the noise exposure was demonstrated by all animals within the study.

Paiva et al. (2015) reported a significant decrease in the number of Indo-Pacific bottlenose dolphin
(Tursiops aduncus) detections during pile driving activities, which included vibratory and impact driving.
In another study, Indo-Pacific humpback dolphins (Sousa chinensis) exposed to Lp,ms of 170 dB remained
within 300 to 500 m of the percussive pile driving area before, during, and after operations; although
some dolphins temporarily abandoned the work area, their numbers returned close to those seen pre-
construction during the follow-up survey seven months after construction activities ended (Wdrsig and
Green 2002). During construction activities at windfarms located 20—75 km from coastal waters where
bottlenose dolphins occur in Moray Firth, North Sea, dolphin vocalizations were detected acoustically
during pile driving, but a temporary increase in call detections was reported (Fernandez-Betelu et al.
2021).

The effects of pile driving on the distribution and behavior of pinnipeds may be small in
comparison to the effects on cetaceans. Ringed seals exposed to pile driving pulses exhibited little or no
reaction at a shallow water site in the Alaskan Beaufort Sea; at the closest point (63 m), received levels
were 151 dB re 1 pPams and 145 dB re 1 pPa?- s Le (Blackwell et al. 2004). In contrast, harbor seals may
be more response to pile driving sound. At the Horns Rev wind farm, no seals were observed during ship-
based surveys in the wind farm during pile driving (Tougaard et al. 2006b). However, animals were
sighted in the wind farm during other construction activities, although at apparently lower numbers than
during baseline conditions (Tougaard et al. 2006b). Bailey et al. (2010) suggested minor disturbance
within 14 km (based on a threshold of Lp,pk-pk 160 dB re 1 pPa), and major disturbance within 215 m
(based on a threshold of L,p-» 200 dB re 1 pPa) of pile driving activities for harbor and grey seals. Russell
et al. (2016) reported displacement of harbor seals during piling when received levels were between L,pk-
ok 166 and 178 re 1pPa. Although displaced during active pile driving, harbor seals were then observed to
return to a normal distribution (distribution measured during the non-piling scenario) within 2 h of
cessation of pile driving (Russell et al. 2016). Using data from tagged harbor seals, Whyte et al. (2020)
estimated that seal densities would be reduced within 25 km of pile driving activities or above single
strike SELs of 145 dB re 1 pPa?s. Teilmann et al. (2006) speculated that harbor porpoise may be more
tolerant to disturbance at good foraging areas. Similarly, Hastie et al. (2021) found that captive grey seals
made foraging decisions consistent with a risk versus profit approach, which led to diminished foraging
success by seals at low-density prey patches compared with high-density pretty patches during exposure
to playbacks of pile driving sounds. Based on population modeling and taking into account potential
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behavioral and auditory effects from pile driving noise from offshore windfarms, Thompson et al. (2013a)
reported no long-term changes in the viability of the population of harbor seals at Moray Firth.

Remote video monitoring showed that harbor seal haul-out behavior was affected by pile driving at
an offshore wind farm (Nysted) in the western Baltic (Edrén et al. 2004; Edrén et al. 2010). The authors
found a short-term reduction in the number of seals hauled out at nearby beaches during periods with pile
driving versus periods with no pile driving. Sound levels were not measured, and observations of seals in
the water were not made. The authors suggest that seals may have spent more time in the water because
this is a typical response to disturbance or the seals may have used an alternate haul-out site. However,
both aerial surveys and remote video monitoring did not show a long-term decrease in the number of seals
hauled out from baseline conditions to the construction period (Edrén et al. 2004; Thomsen et al. 2006;
Edrén et al. 2010). Hauled out harbor seals did not seem to be affected by pile driving noise during
construction activities in San Francisco Bay (Caltrans 2004). Similarly, Teilmann et al. (2006) noted that
the reactions of harbor seals to construction activities appeared to be short-term because aerial surveys did
not reveal any decrease in overall abundance during the 2002—2003 construction period or 2004-2005
operation period (Teilmann et al. 2006). However, Skeate et al. (2012) suggested a likely link between
windfarm construction (e.g., pile driving) and a statistically significant decrease in the number of hauled
out harbor seals nearby.

7.1.2.2 HRG Surveys

A number of studies have considered impacts from seismic airguns that produce a similar
impulsive sound to impact pile driving. The effects of sounds from HRG surveys could include either
masking of natural sounds or behavioral disturbance (Richardson et al. 1995; Nowacek et al. 2007;
Southall et al. 2007a). Most types of HRG survey equipment produce impulsive sounds that could have
similar effects on marine mammals as described previously for impact pile driving; however, the sounds
produced by HRG survey equipment are typically at higher frequencies, lower source levels, and have a
much higher repetition rate than impact pile driving. This means that injurious takes are very unlikely.

Baleen whales generally tend to avoid impulsive sounds from operating airguns, but avoidance
radii vary greatly (Richardson et al. 1995; Gordon et al. 2003). Whales are often reported to show no
overt reactions to impulsive sounds from large arrays of airguns at distances beyond a few kilometers,
even though the airgun pulses remain well above ambient noise levels out to much longer distances. As
noted earlier, some cetaceans are known to increase the source levels of their calls, shift their peak
frequencies, or otherwise modify their vocal behavior (increase or decrease call rates) in response to
pulsed sounds from airguns (Clark and Gagnon 2006; Castellote et al. 2012; Blackwell et al. 2013;
Blackwell et al. 2015). Di lorio and Clark (2010) found that blue whales in the St. Lawrence Estuary
increased their call rates during operations by a lower-energy seismic source. The sparker used during the
study emitted frequencies of 30-450 Hz with a relatively low source level of 193 dBpk.pk re 1 pPa.

Baleen whales exposed to strong sound pulses from airguns often react by moving away from
and/or around the sound source. Some of the major studies and reviews on this topic are Gordon et al.
(2003); Johnson et al. (2007); Ljungblad et al. (1988); Malme et al. (1984); Malme et al. (1985); Malme
et al. (1988); McCauley et al. (1998); McCauley et al. (2000); Miller et al. (1999); Miller et al. (2005);
Moulton and Holst (2010); Nowacek et al. (2007); Richardson et al. (1986); Richardson et al. (1995);
Richardson et al. (1999; 2010); Richardson and Malme (1993); Stone (2015); Stone and Tasker (2006);
and Weir (2008). Studies of bowhead, humpback, and gray whales have shown that impulsive sounds
from seismic airguns with received levels of 160—170 dB re 1 uPa SPL seem to cause obvious avoidance
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behavior in a substantial portion of the animals exposed (Richardson et al. 1995; 2015). A study
conducted across 880,000 km? of the East Atlantic Ocean saw an 88% (82-92%) reduction in sightings of
baleen whales and a 53% (41-63%) reduction in toothed whale sightings during active seismic surveys
when compared to control surveys (Kavanagh et al. 2019). However, this reflected a redistribution of the
animals within the entire study area where overall sighting densities remained unaffected (Kavanagh et al.
2019). Studies near the United Kingdom, Newfoundland and Angola, in the Gulf of Mexico, off Central
America, and Alaska have shown localized avoidance of seismic surveys by these species (whales),
although, dolphins, porpoises and seals are often seen by observers on active seismic vessels, occasionally
at close distances (e.g., bow riding).

While most baleen whales often show only slight overt responses to operating airgun arrays (Stone
and Tasker 2006; Weir 2008; Stone 2015; Kavanagh et al. 2019), strong avoidance reactions by several
species of baleen whales have been observed. Experiments with a single airgun (327.7-1,638 cubic
centimeters [20—100 cubic inches] in size) showed that bowhead, humpback, and gray whales
(Eschrichtius robustus) all showed localized avoidance (Malme et al. 1984; Malme and Miles 1985;
Malme et al. 1986; Richardson et al. 1986; Malme et al. 1988; McCauley et al. 1998; McCauley et al.
2000; Kavanagh et al. 2019). More recent studies have shown that some species of baleen whale
(bowhead and humpback whales in particular) at times show strong avoidance at received levels lower
than 160-170 dB re 1 pPa SPL.

When observing migrating bowhead, humpback, and gray whales, the changes in behavior
appeared to be of little or no biological consequence to the animals—they simply avoided the sound
source by displacing their migration route to varying degrees, but within the natural boundaries of the
migration corridors (Malme et al. 1984; Malme and Miles 1985; Richardson et al. 1995; Dunlop et al.
2017). The largest documented avoidance radii involved migrating bowhead whales, which avoided an
operating seismic vessel by 20-30 km (65.6-98.4 mi) (Miller et al. 1999; Richardson et al. 1999). In
contrast to migrating whales, feeding bowhead whales show much smaller avoidance distances (Miller et
al. 2005; Harris et al. 2007), presumably because moving away from a food concentration has greater cost
to the whales than does a course deviation during migration.

Groups of humpback whales migrating towards feeding grounds have been observed responding to
seismic activity by changing the magnitude and rates of typical behaviors (singing, socializing with
conspecifics, using social signals, and migratory travel), specifically through change in movement
patterns, dive/respiratory parameters and rates of breaching (Dunlop et al. 2017; Dunlop et al. 2020).
Groups of both humpbacks and female-calf groups exposed to the active seismic array made a 1 km per
hour slower progression during southern migration compared to most unexposed baseline groups (largely
due to divergence off their normal course rather than a slowing down of travel speed) (Dunlop et al.
2017). Similarly, in response to the seismic airgun array, adult pairs reduced their migration speed by 2.5
km per hour, which resulted in traveling at a speed of approximately half of their initial travel time
(Dunlop et al. 2017). Resting female-calf pairs have been found to show avoidance responses at received
levels as low as 129 dB re 1pPa?s while migrating humpback whales demonstrated changes in migration
at received levels of 144-151 dB re 1uPa? (McCauley 2003; Dunlop et al. 2017).

There is nearly no available information on marine mammal behavioral responses to multibeam
echosounder sounds (MBES) (Southall et al. 2013). Much of the literature on marine mammal response to
sonars relates to the types of sonars used in naval operations, including low-frequency, mid-frequency,
and high-frequency active sonars (Southall et al. 2016). However, the MBES sounds are quite different
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from naval sonars. Ping duration of the MBES is very short relative to naval sonars. Also, at any given
location, an individual marine mammal would be in the beam of the MBES for much less time given the
generally downward orientation of the beam and its narrow fore-aft beamwidth; naval sonars often use
near-horizontally-directed sound. In addition, naval sonars have higher duty cycles. These factors would
all reduce the sound energy received from the MBES relative to that from naval sonars.

In September 2013, the operation of a MBES was linked to a mass stranding of melon-headed
whales off Madagascar (Southall et al. 2013). During May—June 2008, ~100 melon-headed whales
entered and stranded in the Loza Lagoon system in northwest Madagascar at the same time that a 12-kHz
echosounder survey was being conducted ~65 km away off the coast. In conducting a retrospective
review of available information on the event, an independent scientific review panel concluded that the
Kongsberg EM 120 MBES was the most plausible behavioral trigger for the animals initially entering the
lagoon system and eventually stranding. The independent scientific review panel, however, identified that
an unequivocal conclusion on causality of the event was not possible because of the lack of information
about the event and a number of potentially contributing factors. Additionally, the independent review
panel report indicated that this incident was likely the result of a complicated confluence of
environmental, social, and other factors that have a very low probability of occurring again in the future
but recommended that the potential be considered in environmental planning. Leading scientific experts
knowledgeable about MBESs expressed concerns about the independent scientific review panel analyses
and findings (Bernstein 2013).

During a recent study, group vocal periods (GVP) were used as proxies to assess foraging behavior
of Cuvier’s beaked whales during multibeam mapping in southern California (Varghese et al. 2021). The
study found that there was no significant difference between GVP during multibeam mapping and
non-exposure periods, suggesting that the level of foraging likely did not change during multibeam
mapping. During an analogous study assessing naval sonar (McCarthy et al. 2011), significantly fewer
GVPs were recorded during sonar transmission (McCarthy et al. 2011; Varghese et al. 2021). In the fall of
2006, an Ocean Acoustic Waveguide Remote Sensing (OAWRS) experiment was carried out in the Gulf
of Maine (Gong et al. 2014); the OAWRS emitted three frequency-modulated (FM) pulses centered at
frequencies of 415, 734, and 949 Hz (Risch et al. 2012). Risch et al. (2012) found a reduction in
humpback whale song in the Stellwagen Bank National Marine Sanctuary during OAWRS activities that
were carried out ~200 km away; received levels in the sanctuary were 88—110 dB re 1 pPa. In contrast,
Gong et al. (2014) reported no effect of the OAWRS signals on humpback whale vocalizations in the Gulf
of Maine. Range to the source, ambient noise, and/or behavioral state may have differentially influenced
the behavioral responses of humpbacks in the two areas (Risch et al. 2014a).

Deng et al. (2014) measured the spectral properties of pulses transmitted by three 200-kHz
echosounders and found that they generated weaker sounds at frequencies below the center frequency
(90-130 kHz). These sounds are within the hearing range of some marine mammals, and the authors
suggested that they could be strong enough to elicit behavioral responses within close proximity to the
sources, although they would be well below potentially harmful levels. Hastie et al. (2014) reported
behavioral responses by gray seals to echosounders with frequencies of 200 and 375 kHz. Short-finned
pilot whales increased their heading variance in response to an EK60 echosounder with a resonant
frequency of 38 kHz (Quick et al. 2017), and significantly fewer beaked whale vocalizations were
detected while an EK60 echosounder was active vs. passive (Cholewiak et al. 2017).
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When comparing the potential for behavioral response to non-impulsive sounds from an MV
source versus impulsive sounds from an airgun array using the current NMFS criteria of 120 dB re 1 uPa
SPLms for non-impulsive sounds and 160 dB SPLns for impulsive sounds (NOAA 2005), models
predicted longer distances to the behavioral thresholds for the non-impulsive MV source than the airgun
source (Matthews et al. 2018). The difference in source levels between the two source types (29.5 dB on
average) is generally less than the difference between the behavioral thresholds (40 dB). Consequently,
longer distances to the behavioral thresholds were found for the MV source than the airgun source, and
more animals were predicted to be exposed to sound levels above behavioral thresholds for the MV than
the airgun. However, these criteria do not incorporate known differences in the frequency-dependent
hearing sensitivity of different marine mammal species or individual variation in the likelihood of
behavioral response, nor is there agreement that the 120 dB re 1 pPa is an appropriate threshold for MV
sources. When the more realistic, frequency-weighted, multiple-step functions proposed by Wood et al.
(2012) and DoN (2012) are used for comparative purposes, the result is reversed and fewer animals (by
about an order of magnitude) are predicted to be exposed to sound levels above behavioral thresholds for
the MV than for airgun arrays. This is primarily caused by the higher source levels (i.e., sound pressure
amplitude) of airgun arrays resulting in longer distances to behavioral response thresholds that are nearly
equivalent for the two source types using these criteria. However, these results do not directly incorporate
context-dependent factors that may affect the likelihood of behavioral response, such as feeding,
breeding, or migrating behaviors or the previous exposure history of individuals.

7.1.2.3 Summary

Since the Project area is not located in an important feeding area, most responses to the planned
pile driving, HRG surveys, and UXO/MEC detonations are expected to consist of avoidance behavior,
where the animals simply avoid the area around the activity and continue on their migratory path,
resulting in little overall impact to individual animals. Overall, odontocete and pinniped reactions to
strong impulsive sounds are variable and, at least for delphinids and some porpoises, seem to be confined
to a smaller radius than has been observed for some mysticetes. Any displacement would only last for the
duration that the sound source is active in that location, with animals resuming regular behavior once the
sound source passes. If a marine mammal reacts to an underwater sound by slightly changing its behavior
or moving a small distance, the impacts of the change are unlikely to be significant to the individual, let
alone the stock or population (New et al. 2013a).

7.1.3 Hearing Impairment

Temporary or permanent hearing impairment is a possibility when marine mammals are exposed to
very strong sounds. TTS has been demonstrated and studied in certain captive odontocetes and pinnipeds
exposed to strong sounds (Southall et al. 2007a; Finneran 2015). There are empirical data on the sound
exposures that elicit onset of TTS in captive bottlenose dolphins, belugas, porpoise, and three species of
pinnipeds (Finneran 2015). The majority of these data concern non-impulse sound, but there are some
limited published data concerning TTS onset upon exposure to pile driving (Kastelein et al. 2015a;
Kastelein et al. 2016), a single pulse of sound from a watergun (Finneran et al. 2002), and to multiple
pulses from an airgun (Finneran 2015). No TTS was detected when spotted or ringed seals were exposed
to impulsive sounds (Reichmuth et al. 2016). A detailed review of TTS data from marine mammals can
be found in Southall et al. (Southall et al. 2007b; Southall et al. 2019). In general, harbor seals and harbor
porpoise appear to be more susceptible to TTS than other pinnipeds or cetaceans (Finneran 2015). There
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have not been any field studies that have examined TTS or permanent hearing damage (i.e., PTS) in free-
ranging marine mammals exposed to anthropogenic sounds. However, some studies have shown that
bottlenose dolphins can decrease their hearing sensitivity in order to mitigate the impacts of exposure to
loud sounds (Nachtigall and Supin 2014; Nachtigall and Supin 2015; Nachtigall et al. 2016; Nachtigall et
al. 2018; Finneran 2020; Kastelein et al. 2020).

TTS is the mildest form of hearing impairment that can occur during exposure to a strong sound
(Kryter 1985). While experiencing TTS, the hearing threshold rises, and a sound must be stronger in order
to be heard. It is a temporary phenomenon, and (especially when mild) is not considered to represent
physical damage or “injury” (Southall et al. 2007a; Le Prell et al. 2012). Rather, the onset of TTS has
been considered an indicator that, if the animal is exposed to higher levels of that sound, physical damage
is ultimately a possibility. However, research has shown that sound exposure can cause cochlear neural
degeneration, even when threshold shifts and hair cell damage are reversible (Liberman et al. 2016).
These findings have raised some questions as to whether TTS should continue to be considered a non-
injurious effect (Weilgart 2014; Tougaard et al. 2015; Tougaard et al. 2016; Houser 2021). When PTS
occurs, there is physical damage to the sound receptors in the ear, due to neural cell damage and loss of
hair cell bodies (Koschinski 2011). In some cases, there can be total or partial deafness, whereas in other
cases, the animal has an impaired ability to hear sounds in specific frequency ranges (Kryter 1985).
Physical damage to a mammal’s hearing apparatus can occur if it is exposed to sound impulses that have
very high peak pressures, especially if they have very short rise times. Rise time is the time interval
required for sound pressure to increase from the baseline pressure to peak pressure. Permanent damage
can also occur from the accumulation of sound energy over time.

Kastelein et al. (2015b; 2016) reported TTS in the hearing threshold of captive harbor porpoise
during playbacks of pile driving sounds. TTS was measured in two captive harbor porpoises after being
exposed to recorded impact pile driving sounds with an average received single-strike sound exposure
level (SELss) of 145 dB re 1 pPa?®s, with exposure duration ranging from 15 minutes to 6 hours
(SELcum ranged from 173 to 187 dB re 1 uPa?s). Although the pulses had most of their energy in the low
frequencies, multiple pulses caused reduced hearing at higher frequencies in the porpoise. It is generally
assumed that the effect on hearing is directly related to total received energy; however, this assumption is
likely an over-simplification (Finneran 2012). Frequency, duration of the exposure, and occurrence of
gaps within the exposure can also influence the auditory effect (Finneran 2012, 2015; Supin et al. 2016;
Kastelein et al. 2019).

Unlike during studies with captive animals, during project activities an animal would be able to
move away from the sound source, as avoidance behavior has been demonstrated for many marine
mammals subjected to loud sounds, thereby reducing the potential for impacts to their hearing ability.
There is no specific evidence that exposure to pulses from pile driving or other activities in unrestricted
environments is likely to lead to PTS for any marine mammals. Using data from tagged harbor seals,
Whyte et al. (2020) estimated that TTS occurrence would be low for free-ranging harbor seals exposed to
pile driving sounds. Based on simulation, Schaffeld et al. (2020) reported that TTS in harbor porpoises
could only be avoided during multiple exposures to pile driving pulses, if a combination of exclusion
zones regulations, previous deterrence by scaring devices, and a soft start were employed as mitigation
measures. Similarly, Thompson et al. (2020) recommended a combination of deterrent devices,
minimizing hammer energy, and extended soft starts to minimize risks to marine mammals from pile
driving. It has been predicted that harbor porpoises and harbor seals could be exposed to TTS without the
use of noise mitigation systems (Déhne et al. 2013b; Stéber and Thomsen 2019).
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Bailey et al. (2010) measured pile driving sounds during the construction of a wind farm in
Scotland and predicting the expected peak broadband sound levels associated with TTS; the peak
broadband pressure levels estimated to cause TTS onset in mid-frequency cetaceans (at 224 dBo.p« re 1
uPa) and pinnipeds (212 dBo-pk re 1 uPa) would occur within 10 m of pile driving and 40 m, respectively.
Through extrapolation of research focused on TTS onset in marine mammals, Bailey et al. (2010) showed
that pile driving sounds may cause PTS. Based on regulatory criteria, the peak broadband pressure levels
estimated to cause PTS onset in mid-frequency cetaceans (230 dBo-« re 1 pPa) and pinnipeds (218 dBo-p«
re 1 uPa) would occur within 5 m and 20 m, respectively (Bailey et al. 2010). Based on the closest
measurement of pile-driving noise recorded at 100 m, Bailey et al (2010) indicated that no form of injury
or hearing impairment should have occurred at distances greater than 100 m from piling activity.

Based on empirical measurements of pile driving sounds, there appears to be little risk for hearing
impairment to marine mammals from vibratory pile driving, given the sound levels from vibratory pile
driving are not expected to exceed 165 dB re 1 pPamms beyond 10 m (lllingworth and Rodkin 2007, 2017).
Distances to injury thresholds for marine mammals are shorter for non-impulsive sounds when compared
to impulsive sounds (Matthews et al. 2018). Thus, it is unlikely that marine mammals would be exposed
to vibratory pile driving at a sufficiently high level for a sufficiently long period to cause more than mild
TTS. For non-impulsive sounds (such as vibratory pile driving), Southall et al. (2019) estimated that the
received levels would have to exceed the TTS threshold by 20 dB, on an SEL basis, for there to be risk of
PTS.

To experience any potential hearing impairment from HRG sources, marine mammals would have
to occur in very close proximity (36.5 m) to the survey equipment (Appendix A). This is because the
relatively high frequency sounds produced by the survey equipment attenuate rapidly in water. With the
implementation of planned monitoring and mitigation measures like pre-start watches and exclusion
zones (Appendix C), hearing impairment caused by HRG sources is extremely unlikely to occur. Most
types of HRG survey equipment produce impulsive sounds that could have similar effects on marine
mammals as described previously for impact pile driving; however, the sounds produced by HRG survey
equipment are typically at higher frequencies, lower source levels, and have a much higher repetition rate
than impact pile driving. This means that injurious takes are very unlikely. Lurton (2016) modeled MBES
radiation characteristics (pulse design, source level, and radiation directivity pattern) applied to a low-
frequency (12-kHz), 240-dB source-level system. Using Southall et al. (Southall et al. 2007b) thresholds,
he found that injury impacts were possible only at very short distances, e.g., at 5 m for maximum SPL and
12 m for cumulative SEL for cetaceans; corresponding distances for behavioral response were 9 m and
70 m. For pinnipeds, “all ranges are multiplied by a factor of 4” (Lurton 2016).

Although it is unlikely that pile driving activities and HRG surveys would cause PTS in many
marine mammals, caution is warranted given the limited knowledge about noise-induced hearing damage
in marine mammals, the lack of knowledge about TTS and PTS thresholds in many species, and the
seemingly greater susceptibility of certain species (e.g., harbor porpoise and harbor seal) to TTS and
presumably also PTS. The avoidance reactions of some marine mammals, along with commonly applied
monitoring and mitigation measures would reduce the probability of exposure of marine mammals to
sounds strong enough to induce PTS. However, the rapid changes in pressure and short signal rise time
involved in explosions may lead to PTS (Ketten 1995; von Benda-Beckmann et al. 2015). Marine
mammals that communicate in the high-frequency range, such as harbor porpoise, are particularly
sensitive to the effects of underwater explosions. Hearing damage and other physical injuries have been
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reported for cetaceans (Ketten et al. 1993; Ketten 1995) and pinnipeds (Fitch and Young 1948; Danil and
St. Leger 2011).

The criteria used in the exposure modeling (Section 6.2) (NMFS 2018a) reflect the most recent
scientific review and conclusions of NMFS regarding sound levels that could cause PTS. Based on the
exposure modeling results, the number of marine mammals that may experience hearing impairment is
quite small, even when planned mitigation measures are not considered. Taking into account that
extensive monitoring and mitigation measures will be applied (Appendix C), the likelihood of the Project
causing PTS in a marine mammal is considered unlikely.

7.1.4 Non-auditory Physical Effects

Non-auditory physical effects may also occur in marine mammals exposed to strong underwater
pulsed sound. Possible types of non-auditory physiological effects or injuries that might (in theory) occur in
mammals close to a strong sound source include stress, neurological effects, bubble formation, and other
types of organ or tissue damage (Cox et al. 2006; Southall et al. 2007b; Tal et al. 2015). Rolland et al.
(2012) showed that ship noise causes increased stress in right whales. Wright et al. (2011), Atkinson et
al.(2015), Houser et al. (2016), and Lyamin et al. (2016) also reported that sound could be a potential
source of stress for marine mammals. Marine mammals close to underwater detonations of high
explosives can be Killed or severely injured (Koschinski 2011; Merchant et al. 2020), and the auditory
organs are especially susceptible to injury (Ketten et al. 1993; Ketten 1995). Studies also indicate that
smaller cetacean species are at greatest risk for shock wave or blast injuries (Ketten 2004). Hearing
damage and other physical injuries have been reported for cetaceans (Ketten et al. 1993; Ketten 1995) and
pinnipeds (Fitch and Young 1948; Danil and St. Leger 2011). Intense shock waves, because of their high
peak pressures and rapid changes in pressure, can cause severe damage to animals. The most severe
damage takes place at boundaries between tissues of different density. Different velocities are imparted to
tissues of different densities, and this can physically disrupt the tissues. Gas-containing organs,
particularly the lungs and gastrointestinal tract, are especially susceptible (Yelverton et al. 1975; Hill
1978). Lung injuries can include laceration and rupture of the alveoli and blood vessels, which in turn can
lead to hemorrhage, creation of air embolisms, and breathing difficulties. Intestinal walls can bruise or
rupture, with subsequent hemorrhage and escape of gut contents into the body cavity. The behavior of the
pressure wave in the water column depends on water depth, sediment, sea state, stratification of the water
column, temperature, salinity and other variables (Koschinski and Kock 2009; Salomons et al. 2021).
Therefore, the specific effects on a given marine mammal will depend on all of these factors, as well as
species, body size, the distance of the animal from the blast site, and the charge weight of the UXO/MEC
in question (Hannay 2021).

Impacts associated with UXO/MEC detonation for the proposed Project are expected to be
negligible given the fact that any required detonations will be timed to occur no more than once per day,
and noise from these activities will not exceed the 160 dB Level B impulsive threshold for marine
mammals; the relatively low number of UXO/MECs identified in the Project area, and the adoption of
extensive mitigation measures, such as bubble curtains (Section 11.5), which will reduce or eliminate
Level A and Level B harassment. Bubble curtains have been shown to effectively reduce the sound
pressure and the shock wave from detonations (Schmidtke et al. 2009). Adverse effects are therefore not
anticipated on marine mammal stocks or populations.
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7.2 Population Level Effects

NMFS provides best available estimates of abundance (Nuest) for all marine mammal stocks under
their jurisdiction in their annual Stock Assessment Reports (Hayes et al. 2020). In most cases, NMFS
considers these to be underestimates because the full known range of the stock was not surveyed, the
estimate did not include availability-bias correction for submerged animals, or there may be uncertainty
regarding population structure (Hayes et al. 2017). Marine mammal abundance estimates are also
available from Duke University Marine Geospatial Ecological Laboratory habitat-based models Roberts
et al. (2016; 2017; 2018; 2021). Since the modeling included availability-bias corrections the abundance
estimates can be larger than the SAR Npest abundance estimates. However, the Roberts et al. (2016; 2017;
2018; 2021) models only provide estimates of abundance for the U.S. Atlantic EEZ which is a smaller
area than occupied by the stocks defined by NMFS. By defining most stocks as inclusive of animals in the
larger northwest Atlantic Ocean, including areas outside of the U.S. Atlantic EEZ, the SAR Npest
abundance estimates are larger for nearly all species. Thus, the SAR Nyest abundance estimates were used
to calculate the percentage of each population or stock that could potentially receive Level A or Level B
sound exposures during the Project construction activity (Table XX).

8 Anticipated Impacts on Subsistence Uses

NOAA Office of Protected Resources defines “subsistence” as the use of marine mammals taken
by Alaskan Natives for food, clothing, shelter, heating, transportation, and other uses necessary to
maintain the life of the taker or those who depend upon the taker to provide them with such subsistence.
There are no traditional subsistence hunting areas in the vicinity of the proposed Project Area and there
are no activities related to the Project that may impact species or stocks of marine mammals that are used
for subsistence purposes elsewhere. Therefore, there will be no effect on the availability of marine
mammals for subsistence uses.

9 Anticipated Impacts on Habitat

This section addresses the potential loss or modification of marine mammal habitat resulting from
the construction activities and the likelihood of restoration of that habitat. For clarity, potential impacts
have been categorized as short-term or long-term in the following subsections. Short-term impacts are
those that might occur from the actual construction activities but largely resolve once construction is
completed. Long-term impacts are those that might persist after construction is completed including
during the operations phase of the SRWF.

9.1 Short-Term Impacts

A variety of impact producing factors (i.e., seafloor disturbance, turbidity, physical presence of
vessels and equipment, vessel discharges, and noise) with the potential to temporarily affect marine
mammal habitat, including prey availability, may be expected as a result of the proposed activities. The
marine mammal species found within the Project Area feed on various pelagic and benthic fish species,
cephalopods, and crustaceans. Elevated noise levels, installation of structures that disturb the seafloor,
and other factors associated with project vessels and equipment may cause some prey species to leave the
immediate area of operations, temporarily reducing the availability of prey within the area and thus
disrupting feeding behavior and efficiency. Displaced prey species are expected to return shortly after
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construction is completed. Although pathological or physiological effects are also possible (Hawkins and
Popper 2017; Weilgart 2017) the number of prey items affected would be a very small percentage of the
stocks available in the region.

The most common behavioral responses by fish to anthropogenic noise are avoidance, alteration of
swimming speed and direction, and alteration of schooling behavior (Vabg et al. 2002; Handegard and
Tjestheim 2005; Sara et al. 2007; Becker et al. 2013). Increased sound levels from the construction
activities and during underwater explosions have the potential to affect local prey populations, which
might indirectly affect marine mammals by altering prey abundance, behavior, and distribution
(McCauley 2003; Popper and Hastings 2009; Slabbekoom et al. 2010; Danil and St. Leger 2011; von
Benda-Beckmann et al. 2015). Marine fish are typically sensitive to noise in the 100 to 500 Hz range,
which coincides with the primary frequency range of vessels and pile driving activities. Noise generated
by both impact and vibratory pile driving, as well as other project activities, has the potential to elicit
behavioral responses in fish, and impact pile driving and/or UXO/MEC detonation also have the potential
to cause injury or even mortality as a result of the high peak pressure levels near the source (Yelverton et
al. 1975; Hastings and Popper 2005).

Harding et al. (2016) performed laboratory-based experiments on Atlantic salmon exposed to
underwater playback of pile driving noise at SPLs of 149.4-153.7 dB re 1uPa; the results showed that
there were no observed differences in salmon behavior when exposed to piling noise. Juvenile coho
salmon displayed no avoidance behavior from exposure to a real impact-piling event when positioned in
cages that were positioned close to the noise source (Ruggerone et al. 2008). However, other studies have
shown behavioral effects in response to impulsive pile driving sounds on European seabass
(Dicentrarchus labrax), including increased startle responses, swimming speeds, diving behaviors, and
school cohesion (Neo et al. 2014), increased opercula beat rates (a sign of stress), increased energy
expenditure on alert and defensive behaviors (e.g., inspection of the experimental area), and decreased
inspection of possible predators (Spiga et al. 2017). Both studies showed similar behavioral effects when
fish were exposed to continuous drilling sounds, but behavioral recovery times were significantly slower
for the impulsive sounds versus the continuous sounds (Neo et al. 2014; Spiga et al. 2017).

Laboratory pile driving studies demonstrated swim bladder damage in Chinook salmon and
documented tissue damage in other species (Halvorsen et al. 2012). A similar study saw ruptured swim
bladders and/or kidney hemorrhaging in fish which had been exposed to ~96 pile strikes with a sound
exposure level (SELs) of 183 dB (Casper et al. 2017). Casper et al. (2017) found that physical injuries
sustained by the fish increased in both severity and number as the cumulative sound exposure level
(SELcum) increased with higher per-strike energy and total number of strikes. Hart Crowser et al. (2009)
and Houghton et al. (2010) exposed caged juvenile coho salmon (Oncorhynchus kisutch) to sounds from
vibratory pile driving with maximum peak SPLs of 177 to 195 dB re 1 puPa and SELs of 174.8 to 190.6
dB re 1 pPa. They reported no mortalities or behavioral abnormalities; pile driving did not affect the
feeding ability of the juvenile coho salmon. Squid are an extremely important food chain component for
many higher order marine predators, and while limited information is available for noise impacts on
invertebrate species, squid are known to be able to detect particle motion. Jones et al. (2020) reported
alarm responses of squid in response to playbacks of pile driving noise in a laboratory setting, but there
appeared to be some rapid, short-term habituation; however, similar startle responses were noted when
squid were exposed again 24 hours later. Crustaceans have also shown behavioral responses to pile
driving (Tidau and Briffa 2016). Disturbances associated with noise produced by construction activities
are expected to be short-term and temporary with minor impacts to marine mammal prey species.
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Seafloor disturbance is expected during seafloor preparation, pile driving, placement of scour
protection, installation of the inter-array cables, and SRWEC installation, and UXO/MEC detonation. The
disturbance would be limited to within 220 m of WTG and OCS-DC foundations, and within 30-m wide
corridors along cable routes. Vessel anchoring may disturb small areas of seafloor outside of the 30-m
wide cable corridor. All seafloor disturbance and associated water turbidity is expected to be short-term
and temporary with minimal effects on marine mammal habitat or prey items.

Potential discharges from vessels and other construction equipment will be localized near their
source and are not expected to adversely affect prey species or habitat. While the physical presence of
vessels and deployed equipment may produce avoidance behavior, night lighting may serve to attract
fishes and squid. Neither physical presence nor night lighting are expected to adversely affect prey
species.

9.2 Long-Term Impacts

The presence of the SRWF foundations (monopiles and piled jacket), scour protection, and cable
protection will result in a conversion of the existing sandy bottom habitat to a hard bottom habitat with
areas of vertical structural relief (Wilhelmsson et al. 2006; Reubens et al. 2013; Bergstrom et al. 2014;
Coates et al. 2014). Artificial structures can create increased habitat heterogeneity important for species
diversity and density (Langhamer 2012). The WTG and OCS-DC foundations will extend through the
water column, which may serve to increase settlement of meroplankton or planktonic larvae on the
structures in both the pelagic and benthic zones (Boehlert and Gill 2010). Fish and invertebrate species
are also likely to aggregate around the foundations and scour protection which could provide increased
prey availability and structural habitat (Boehlert and Gill 2010; Bonar et al. 2015).

Seafloor disturbance is not quantified for the operation and maintenance phase of the SRWF and
SRWEC as it is expected to be infrequent and minimal. Numerous studies have documented significantly
higher fish concentrations including species like cod and pouting (Trisopterus luscus), flounder
(Platichthys flesus), eelpout (Zoarces viviparus), and eel (Anguila anguilla) near the foundations than in
surrounding soft bottom habitat (Langhamer and Wilhelmsson 2009; Bergstrom et al. 2013; Reubens et
al. 2013). In the German Bight portion of the North Sea, fish were most densely congregated near the
anchorages of jacket foundations, and the structures extending through the water column were thought to
make it more likely that juvenile or larval fish encounter and settle on them (RI-CRMC 2010; Krone et al.
2013). In addition, at these structures fish can take advantage of the shelter provided while also being
exposed to stronger currents created by the structures, which generate increased feeding opportunities and
decreased potential for predation (Wilhelmsson et al. 2006). The presence of the foundations and resulting
fish aggregations around the foundations is expected to be a long-term habitat impact, but the increase in
prey availability could potentially be beneficial for marine mammals.

During operations, the OCS-DC will discharge NCCW and non-contact stormwater. The NCCW
does not come into contact with process operations and will only be used to covey heat from the facility.
Although chlorine will be used to limit biofouling during operation of the OCS-DC, the dosage will be
adjusted so that it is completely consumed within the system. Raw seawater will be withdrawn through a
CWIS to dissipate heat produced through the AC to DC conversion; this heated water will be discharged
via a dump caisson (single outlet vertical pipe) as thermal effluent to the marine receiving waters.
Chlorine concentration of the effluent would be near zero.
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The discharge of heated seawater into the ocean could have adverse impacts on the marine
environment immediately surrounding the dump caisson, due to increased water temperatures and
decreased dissolved oxygen (Vallero 2019). The influx of warm water can also cause increases in
metabolic rates of some species and reduced reproductive capabilities. However, any adverse effects
would be very localized around the dump caisson, as the thermal plume is not expected to extend beyond
30 m of the dump caisson, which is well within the regulatory mixing zone of 100 m distance from the
point of discharge in the receiving water. This water would cool quite quickly when it mixes with the
surrounding waters. In addition, the amount of heated seawater that would be discharged is very small
relative to the waters surrounding the Project Area. Because the site of discharge is located in offshore
waters, the effects are likely to be less impactful than they would be in coastal waters. A very small
percentage of the fish and invertebrate populations that occur in the North Atlantic are likely to be
adversely affected by increased temperatures from the localized thermal plume.

The rate at which seawater would be taken is slow enough (0.1525 m/s [0.5 ft/s]) to prevent the
impingement of juvenile and adult life stages of finfish and other mobile organisms. However, egg or
larval life stages of fish as well as invertebrates present in the vicinity of the intake would be susceptible
to entrainment. The intake is highly localized and does not extend within 5 m of the pre-installation
seafloor grade or 30 m of the surface. Thus, benthic or surface-dwelling zooplankton would not be
affected. It is possible that entrained individuals would survive passage through the CWIS due to the short
residence time in the system, a maximum temperature of only 32°C, and the potential removal of
organisms from heated effluent exposure via the coarse filter (designed to filter suspended solids and
organisms larger than 500 microns). EPRI (2000) identifies 33°C as an upper threshold discharge
temperature for many organisms to survive entrainment in power plants along the Hudson River, NY. The
entrainment is estimated to be a very small percentage (<0.1%) of the fish and invertebrate populations
that occur in the North Atlantic. Further details, including hydraulic zone of influence and hydrothermal
modelling and a more thorough ichthyoplankton entrainment assessment, are provided in the NPDES
application.

There are numerous design and operational technologies available to minimize, reduce, or
eliminate the impacts associated with entrainment of egg and larval life states. As entrainment rates are
directly proportional to water flow, the most effective alternatives are primarily focused on minimizing
water use and include closed-cycle cooling (mechanical draft cooling and natural draft cooling), sub-sea
heat exchange, alternative water sources, water reuse, and variable frequency drive (VFD) technology.
The efficacy and feasibility of implementing each of the flow-reducing alternatives is described in the
NPDES application. For instance, closed-cycle cooling systems are designed to transfer a facility’s waste
heat to the environment and recycle the water in a closed loop back to the heat exchange system. Both
mechanical and natural draft cooling systems are based on cooling towers that are relatively large in
comparison to the system being cooled. For an offshore convertor station, such a cooling tower would be
approximately the same size as the OCS-DC platform and likely require its own topside platform; thus,
doubling the platform spatial requirements and introducing the need for a larger and/or additional
foundation. Also, the relatively warm air temperatures that are typical in the vicinity of the OCS-DC for
six months of the year are not sufficient cool enough to act as natural cooling for the OCS-DC without
prohibitively large cooling systems. Using VFD, the CWIS of the OCS-DC has been designed to
minimize the cooling water volumes required to the greatest extent practicable. This technology is
recognized as a BTA for minimizing entrainment impacts and along with other design features should be
considered as such for the OCS-DC.
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10 Anticipated Effects of Habitat Impacts on Marine Mammals

The loss or modification of marine mammal habitat could arise from alteration of benthic habitats,
introduced noise, physical presence of vessels and equipment, and vessel discharges as described in the
previous section. These impacts could be short- or long-term in nature. The anticipated effects on marine
mammals resulting from impacts to their habitat are summarized below.

10.1 Short-Term Impacts

Marine mammals use sound to navigate, communicate, find prey, and avoid predators. Acoustic
“space” within their habitat must be available for species to conduct these activities. If noise levels within
critical frequency bands preclude animals from accessing or utilizing the acoustic space of that habitat,
then availability and quality of that habitat has been diminished. Thus, anthropogenic noise can be viewed
as a form of habitat fragmentation resulting in a loss of acoustic space for marine mammals that could
otherwise be occupied by vocalizations or other ecologically significant acoustic cues (Rice et al. 2014b).
The sounds that marine mammals produce and hear will vary in terms of dominant frequency, bandwidth,
energy, temporal pattern, and directionality. The same variables in ambient noise will, therefore, affect a
marine mammal’s acoustic resource availability. Acoustic propagation modeling conducted by JASCO
(Appendix A) partially accounts for spectral characteristics of the sound received by animals through the
application of NMFS marine mammal weighting functions, and it can be assumed animals within the
behavior threshold isopleths may encounter a partial loss of acoustic space. Therefore, marine mammals
may experience some short-term loss of acoustic habitat, but the nature and duration of this loss due to the
temporary nature of the proposed activities is not expected to represent a significant loss of acoustic
habitat.

Due to the small and short-term footprint of potential sediment disturbance caused by installation
of the WTG and OCS-DC foundations or the IAC and SRWEC combined with the availability of similar
benthic habitat in and around the Project Area, it is expected that impacts to benthic habitats and
associated prey from construction activities would have negligible effects on marine mammals.

Habitat impacts on marine mammals resulting from UXO/MEC detonation may take two forms: 1)
the acoustic energy introduced into the water column from the blast itself, which could directly impact
marine mammals as described in Section 7 and 2) the mortality or displacement of potential marine
mammal prey in the immediate vicinity of the blast. Due to the short duration of any required detonation
events, the relatively small number of potential UXO/MECs identified in the Project Area, the
comprehensive mitigation and monitoring measures proposed to exclude marine mammals from the
immediate vicinity of the blast site, and the fact that marine mammals are highly mobile and able to leave
the impacted area during these short-term detonation events, any habitat-related impacts to marine
mammals are anticipated to be temporary and negligible.

10.2 Long-Term Impacts

The long-term habitat alteration due to the presence of WTG and OCS-DC foundations and
associated scour protection will provide hard-bottom habitat for potential marine mammal prey species
and may increase the availability of prey species as discussed in Section 9.2. This could potentially alter
marine mammal distribution and behavior patterns by increasing the number of marine mammals using
this habitat for foraging. However, the effects of habitat alteration associated with the physical presence
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of the foundations and scour protection will not be universal across all marine mammal species since only
some species are likely to use prey that become associated with those structures.

Pinnipeds and some odontocete species are likely to benefit the most from increases in the
availability of prey species that are attracted to the physical structures. Numerous surveys at offshore
wind farms, oil and gas platforms, and artificial reef sites have documented increased abundance of
smaller odontocete, and pinniped species attracted to the increase in pelagic fish and benthic prey
availability (Hammar et al. 2010; Lindeboom et al. 2011; Mikkelsen et al. 2013; Russell et al. 2014;
Arnould et al. 2015). Studies examining harbor seal distribution around wind farms have shown seal
numbers inside the wind farm to be recovered following construction; however, fewer seals were present
on the nearby land sites (Snyder and Kaiser 2009; Vellejo et al. 2017). Harbor porpoise activity around
the Danish wind farm “Nysted” showed a significant decline in echolocation activity following
construction that gradually increased but did not return to baseline levels (Hammar et al. 2010; Teilmann
and Carstensen 2012), while no change in activity was observed around the Danish wind farm “Rodsand
IT” after construction (Hammar et al. 2010). Projects to restore artificial reefs noted an increase in the
presence of harbor porpoises at the new artificial reef site compared to surrounding habitats, and it was
hypothesized they were following prey species (Mikkelsen et al. 2013).

Currently there are no quantitative data on how large whale species (i.e., mysticetes) may be
impacted by offshore windfarms (Kraus et al. 2019). Navigation through or foraging within the SRWF is
not expected to be impeded by the presence of the WTG and OCS-DC foundations. Additionally, wakes
in water currents created by the presence of the foundations are not expected to affect pelagic fish,
plankton, or benthic species, so marine mammals foraging on these species are unlikely to be adversely
affected. Given the likely benefits to some marine mammal species from increased prey abundance and
the uncertain, but likely minimal negative impacts on large whales from the presence of the widely spaced
foundations, overall impacts to marine mammal habitat are anticipated to be negligible.

11 Mitigation Measures

Sunrise Wind is committed to minimizing impacts to marine mammal species through a
comprehensive monitoring and mitigation program. The mitigation measures to be implemented include,
but are not limited to, the following:

Noise attenuation through use of a noise mitigation system;
Seasonal restrictions;

Standard PSO training and equipment requirements;

Visual monitoring; including low visibility monitoring tools;
Passive acoustic monitoring;

Establishment and monitoring of shutdown zones (SZ5s)
Pre-start clearance;

Ramp-up (soft start) procedures;

© © N o gk~ wbdPR

Operations monitoring;

10. Operational shutdowns and delay;

11. Sound source measurements of at least one foundation installation
12. Survey sighting coordination;
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13. Vessel strike avoidance procedures; and
14. Data recording and reporting procedures.

The selection and implementation of appropriate mitigation measures will consider safety, practical
application, and effectiveness. While protection of marine mammals is a top priority, environmental and
human health and safety is the very highest priority when working in the offshore environment; therefore,
revisions or exceptions to monitoring and mitigation measures described in the PSMMP may be made
under certain circumstances. Sunrise Wind has and will continue to engage with NMFS to further refine
specific details of the PSMMP to be implemented during construction of the SRWF and SRWEC.

All monitoring and mitigation measures to be conducted during the Project will be described in a
PSMMP (Appendix C). The materials in this section summarize the main points of the PSMMP. The
PSMMP (Appendix C) will include 4 different monitoring plans. These plans include a vessel strike
avoidance plan (PSMMP Attachment 6), sound field verification plan (PSMMP Attachment 7), passive
acoustic monitoring (PAM) plan, and pile driving and marine mammal monitoring plan. Each plan is to
be submitted to NMFS for review and approval at least 90 days prior to commencement of construction
activities.

The monitoring and mitigation methods described here are intended to reduce or eliminate
exposure of marine mammals to underwater sound levels that could constitute “take” under the MMPA.
Many of the monitoring and mitigation measures are applicable across all project activities while others
will be specific to the following activities:

e WTG and OCS-DC foundation installation using impact pile driving,
e Cable landfall construction using vibratory pile driving,

¢ High resolution geophysical (HRG) surveys, and

e In-Situ UXO/MEC disposal.

11.1 Standard Mitigation and Monitoring Requirements for all Activities

11.1.1 Protected Species Observer (PSO) and Passive Acoustic Monitoring (PAM) Operator
training, experience and responsibilities

o AllPSOs and PAM operators will have completed a NMFS-approved PSO training course.

e The PSO field team and the PAM team will have a lead observer (Lead PSO and PAM Lead) who
will have experience in the northwestern Atlantic Ocean. Additionally, the PAM Lead will have
experience with the call types of mysticetes needing to be mitigated/monitored.

¢ Remaining PSOs and PAM operators will have received the necessary training and approvals and
have and the ability to work with the relevant software and equipment.

e PSOs and PAM operators will complete a Permits and Environmental Compliance Plan (PECP)
training and a two-day training and refresher session with the PSO provider and Project
compliance representatives conducted before the anticipated start of Project activities (further
details in Sections 3.3.3 & 3.3.4 of the PSMMP).

e Any PSO or PAM operator on duty will have authority to delay the start of operations or to call
for a shutdown based on their visual observations or acoustic detections.
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11.1.2 Visual Monitoring

¢ No individual visual PSO will work more than 4 consecutive hours without a 2 consecutive hour
break, or longer than 12 hours during a 24-hour period.

e Each PSO will be provided with one 8-hour break per 24-hour period to sleep.

e Observations will be conducted from the best available vantage point(s) on the vessels (stable,
elevated platform from which PSOs have an unobstructed 360° view of the water).

o PSOs will systematically scan with the naked eye and a 7 x 50 reticle binocular, supplemented
with night-vision equipment when needed.

e When monitoring at night or in low visibility conditions, PSOs will monitor for marine mammals
and other protected species using night-vision goggles with thermal clip-ons, a hand-held
spotlight, and/or a mounted thermal camera system.

e Activities with larger monitoring zones (>2 km) will use 25 x 150 mm “big eye” binoculars.

o Vessel personnel will be instructed to report any sightings to the PSO team as soon as they are
able and it is safe to do so.

o Vessel personnel communication to the PSO team will be dependent on the vessel.
However, means of communication may include: phone, hand-held radio, or face-to-face
verbal communication.

e Members of the monitoring team will consult with NMFS” NARW reporting system for the
presence of NARWS in the Project Area.

11.1.3 Acoustic Monitoring (WTG and OCS-DC foundation installation only)
o Deployment of PAM system will be outside the perimeter of the shutdown zone.
e 4-hour PAM operator rotations for 24-hour operation vessels.

11.1.4 Vessel Strike Avoidance

In addition to the Base Conditions below, Sunrise Wind will implement a Standard Plan and/or an
Adaptive Plan, which will include additional measures when travelling within established NARW DMAs.
as presented below. These three plans are intended to be interchangeable and implemented throughout
both the construction and operations phases of the project. Sunrise Wind will submit a final NARW
Vessel Strike Avoidance Plan at least 90 days prior to commencement of vessel use that further details the
Adaptive Plan and specific monitoring equipment to be used. The plan will, at a minimum, describe how
PAM, in combination with visual observations, will be conducted to ensure the transit corridor is clear of
NARWS. The plan will also provide details on the vessel-based observer protocols on transiting vessels.

11.1.4.1 Base Conditions- General measures

o All personnel working offshore will receive training on marine mammal awareness and vessel
strike avoidance measures.

o Vessel Personnel will maintain a vigilant watch for marine mammals and slow down or maneuver
vessels as appropriate to avoid striking marine mammals.

e Sunrise Wind will establish a situational awareness network for marine mammal detections
through the integration of sighting communication tools such as Mysticetus, Whale Alert, Whale
Map, etc. Sighting information will be made available to all project vessels through the
established network. Sunrise Wind’s Marine Coordination Center will serve to coordinate and
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maintain a Common Operating Picture. In addition, systems within the Marine Coordination
Center, along with field personnel, will:
o Monitor the NMFS North Atlantic right whale reporting systems daily;
o Monitor Coast Guard VHF Channel 16 throughout the day to receive notifications of any
sightings; and,
o Monitor any existing real-time acoustic networks.

11.1.4.2 Base Conditions- Separation Distances
o Vessels will maintain, to the extent practicable, separation distances of:
o >500 m distance from any sighted NARW or unidentified large marine mammals
o >100 m from all other whales
o >50 m for dolphins, porpoises, and seals

11.1.4.3 Base Conditions- Speed restrictions

o Vessels will comply with NMFS regulations and speed restrictions and state regulations as
applicable for NARW.

o All vessels 65 ft (20 m) or longer subject to the jurisdiction of the U.S. will comply with the 10-
knot speed restriction when entering or departing a port or place subject to U.S. jurisdiction, and
in any SMA during NARW migratory and calving periods from November 1 to April 30.

e Situational Awareness/Common Operating Picture: Sunrise Wind will establish a situational
awareness network for marine mammal detections through the integration of sighting
communication tools such as Mysticetus, Whale Alert, WhaleMap, etc. Sighting information will
be made available to all project vessels through the established network. Sunrise Winds Marine
Coordination Center will serve to coordinate and maintain a Common Operating Picture. In
addition, systems within the Marine Coordination Center, along with field personnel, will:

o Monitor the NMFS North Atlantic right whale reporting systems daily;
o Monitor Coast Guard VHF Channel 16 throughout the day to receive
o notifications of any sighting; and
o Monitor any existing real-time acoustic networks.
o A complete vessel speed plan will be included in the PSMMP (PSMMP Attachment 7).

11.1.4.4 Standard Plan
¢ Implement Base Conditions as described above.

o Between November 1st and April 30th: Vessels of all sizes will operate port to port (from ports
in NJ, NY, MD, DE, and VA) at 10 knots or less between November 1 and April 30 except for
vessels while transiting in Narragansett Bay or Long Island Sound which have not been
demonstrated by best available science to provide consistent habitat for North Atlantic right
whales. Vessels transiting from other ports outside those described will operate at 10 knots or less
when within any active SMA or within the Wind Development Area (WDA), including the
Sunrise Wind Farm and Sunrise Wind Export Cable.

e Year Round: Vessels of all sizes will operate at 10 knots or less in any Dynamic Management
Areas (DMAS)

e Between May 1st and September 30th: All underway vessels operating at >10 knots will have a
dedicated visual observer (or NMFS approved automated visual detection system) on duty at all
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times to monitor for marine mammals within a 180° direction of the forward path of the vessel
(90° port to 90°starboard). Visual observers must be equipped with alternative monitoring
technology for periods of low visibility (e.g., darkness, rain, fog, etc.).

o The dedicated visual observer must receive prior training on protected species detection
and identification, vessel strike minimization procedures, how and when to communicate
with the vessel captain, and reporting requirements.

Visual observers may be third-party observers (i.e., NMFS-approved PSOs) or crew members

11.1.4.5 Adaptive Plan

The Standard Plan outlined above will be adhered to except in cases where crew safety is at risk,

and/or labor restrictions, vessel availability, costs to the project, or other unforeseen circumstance make
these measures impracticable. To address these situations, an Adaptive Plan will be developed in
consultation with NMFS to allow modification of speed restrictions for vessels. Should Sunrise Wind
choose not to implement this Adaptive Plan, or a component of the Adaptive Plan is offline (e.g.,
equipment technical issues), Sunrise Wind will default to the Standard Plan (described above). The
Adaptive Plan will not apply to vessels subject to speed reductions in SMAs as designated by NOAA’s
Vessel Strike Reduction Rule.

Year Round: A semi-permanent acoustic network comprising near real-time bottom mounted
and/or mobile acoustic monitoring platforms will be installed year-round such that confirmed
North Atlantic right whale detections are regularly transmitted to a central information portal and
disseminated through the situational awareness network.

o The transit corridor and WDA will be divided into detection action zones.

o Localized detections of NARW in an action zone would trigger a slow-down to 10 knots
or less in the respective zone for the following 12 hours. Each subsequent detection
would trigger a 12-hour reset. A zone slow-down expires when there has been no further
visual or acoustic detection in the past 12 hours within the triggered zone.

o The detection action zone’s size will be defined based on efficacy of PAM equipment
deployed and subject to NMFS approval as part of the NARW Vessel Strike Avoidance
Plan.

Year Round: All underway vessels (transiting or surveying) operating > 10 knots will have a
dedicated visual observer (or NMFS approved automated visual detection system) on duty at all
times to monitor for marine mammals within a 180° direction of the forward path of the vessel
(90° port to 90°starboard). Visual observers must be equipped with alternative monitoring
technology for periods of low visibility (e.g., darkness, rain, fog, etc.). The dedicated visual
observer must receive prior training on protected species detection and identification, vessel
strike minimization procedures, how and when to communicate with the vessel captain, and
reporting requirements. Visual observers may be third-party observers (i.e., NMFS-approved
PSOs) or crew members.

Year-round: if any DMA is established that overlaps with an area where a project vessel would
operate, that vessel, regardless of size when entering the DMA, may transit that area at a speed of
10 knots or less. Any active action zones within the DMA may trigger a slow down as described
above.
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If PAM and/or thermal systems are offline, the Standard Plan measures will apply for the
respective zone (where PAM is offline) or vessel (if automated visual systems are offline).

11.1.5 Data Recording
e All sightings of marine mammals visually observed or acoustically detected will be recorded.
o All data will be recorded using industry-standard software.
e Data recorded will include information related to ongoing operations, observation methods and
effort, visibility conditions, marine mammal detections, and any mitigation actions requested and
enacted.

11.1.6 Reporting
e If astranded, entangled, injured, or dead protected species is observed, the sighting will be
reported within 24 hours to NMFS RWSAS hotline
o |f aprotected species is injured or killed as a result of Project activities, the vessel captain or PSO
on board will report it to the NMFS Office of Protected Resources (OPR) and Greater Atlantic
Regional Fisheries Office immediately, no later than within 24 hours.

o Activity operations will cease until NMFS OPR is able to review the circumstances of the
incident and determine what, if any, additional measures are appropriate before
continuing operations.

o Additionally, immediate reporting should be made to: NOAA Fisheries Marine Mammal
and Sea Turtle Stranding and Entanglement Hotline (866-755-6622) or alternative
electronic reporting systems as approved by the NOAA stranding program, as well as the
U.S. Coast Guard.

o Any NARW sightings will be reported as soon as feasible and no later than within 24 hours to the
NMFS RWSAS hotline or via the WhaleAlert Application.
o Data and Final Reports will be prepared using the following protocols:

o A QA/QC’d database of all sightings and associated details (e.g., distance from vessel,
behavior, species, group size/composition) within and outside of the designated shutdown
zones, monitoring effort, environmental conditions, and Project-related activity will be
provided after field operations and reporting are complete;

o Weekly PSO/PAM reports (during construction activity) will be submitted every
Wednesday following a Sunday-Saturday week;

o Final reports will follow a standardized format for PSO reporting from activities
requiring marine mammal mitigation and monitoring;

o An annual visual and acoustic monitoring report will be provided to NMFS and to BOEM
on April 1% of every year of the Rule summarizing the prior year’s activities.
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11.2 WTG and OCS-DC Foundation Installation — Impact Pile Driving

11.2.1 Monitoring Equipment

Monitoring during Nighttime and Low

Standard Daytime Visibility
Number on Number on Number on Number on

Construction Additional . Additional
Item Vessel Vessel Construction Vessel Vessel
Reticle binoculars 2 2
Mounted thermal/IR camera system? 1 1 1 1
Mounted “big-eye” binocular 1 1
Monitoring station for real time PAM system? 1 1 1 1
Hand-held or wearable NVDs 0 0 2 2
IR spotlights 0 0 2 2
Mysticetus data collection software system 1 1 1 1
PSO-dedicated VHF radios 2 2 2 2
Digital single-lens reflex camera equipped with 1 1
300-mm lens

1 The camera systems will be automated with detection alerts that will be checked by a PSO on duty; however, cameras will not
be manned by a dedicated observer.

2The selected PAM system will transmit real time data to PAM monitoring stations on the vessels and/or a shore side monitoring
station.

11.2.2 Visual Monitoring
e 6 -8visual and PAM operators* on the impact pile driving vessel and four to eight visual and
PAM operators on any additional marine mammal monitoring vessel.
e 2 visual PSOs will be watch on each construction and additional vessel during pre-start clearance,
throughout impact pile driving, and 30 minutes after piling is completed.

11.2.3 Daytime Visual Monitoring
e PSOs will monitor for 30 minutes before and after each piling event.
e 2 PSOs will monitor the shutdown zone with the naked eye and reticle binoculars while one PSO
periodically scans outside the shutdown zone using the mounted big eye binoculars.
e The secondary vessel will be positioned and circling at the outer limit of the Large Whale
shutdown zone.

11.2.4 Daytime Periods of Reduced Visibility
e If the monitoring zone is obscured, the 2 PSOs on watch will continue to monitor the shutdown
zone using thermal camera systems and handheld NVDs (as able).
e All PSOs on duty will be in contact with the on-duty PAM operator who will monitor the PAM
systems for acoustic detections of marine mammals that are vocalizing in the area.

4 PAM operators may be located on shore.
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11.2.5 Nighttime Visual: Construction Piling and Secondary Vessel

During nighttime operations, night vision equipment (night vision goggles) and infrared/thermal
imaging technology will be used. Recent studies have concluded that the use of infrared/thermal imaging
technology allow for the detection of marine mammals at night (Verfuss et al. 2018). Guazzo et al (2019)
showed that probability of detecting a large whale blow by a commercially available infrared camera was
similar at night as during the day; camera monitoring distance was 2.1 km from an elevated vantage point
at night versus 3 km for daylight visual monitoring from the same location. The following nighttime
piling monitoring and mitigation methods use the best current available technology to mitigate potential
impacts and result in the least practicable adverse impact.

e Visual PSOs will rotate in pairs: one observing with an NVD and one monitoring the IR thermal
imaging camera system®.

e Deck lights will be extinguished or dimmed during night observations when using NVDs;
however, if the deck lights must remain on for safety reasons, the PSO will attempt to use the
NVDs in areas away from potential interference by these lights. If a PSO is still unable to observe
the required visual zones, piling would not occur.

e The use of thermal camera systems for mitigation purposes warrants additional application in the
field as both a standalone tool and in conjunction with other alternative monitoring methods (e.g.,
night vision binoculars).

11.2.6 Acoustic Monitoring

e PAM operator will monitor during all pre-start clearance periods, piling, and post-piling
monitoring periods (daylight, reduced visibility, and nighttime monitoring).

e 1 PAM operator on duty during both daytime and nighttime/low visibility monitoring.

e Real-time PAM systems require at least one PAM operator to monitor each system by viewing
data or data products that are streamed in real-time or near real-time to a computer workstation
and monitor located on a Project vessel or onshore.

e PAM operator will inform the PSOs on duty of animal detections approaching or within
applicable ranges of interest to the pile-driving activity.

e The PAM system will be deployed with a capable of monitoring up to 10 km radii from the pile.

e A Passive Acoustic Monitoring (PAM) Plan must be submitted to NMFS and BOEM for review
and approval at least 90 days prior to the planned start of pile driving.

11.2.7 Shutdown Zones

Summer distances were determined from the modeling conducted assuming a summer sound speed
profile. These distances will be used to implement shutdown zones during the months identified in the
acoustic modeling report as being represented by the summer sound speed profile (April — November).
Winter distances were determined from the modeling conducted assuming a winter sound speed profile.
These distances will be used to implement shutdown zones during the months identified in the acoustic
modeling report as being represented by the winter sound speed profile (December — March).

5 In support of the request for nighttime piling, @rsted is assessing the opportunity to conduct a marine mammal
monitoring field demonstration project in the spring of 2022. Additional details on the project and further
engagement will follow.

LGL Ecological Research Associates, Inc. Page 147



Sunrise Wind Request for Incidental Take Regulations May 2022

11.2.7.1 WTG Summer Distances (May-November):

Mysticete whales (low-frequency cetaceans): 3,700 m
North Atlantic Right Whale Visual Detection: any distance
North Atlantic Right Whale Acoustic Detection: 3,700 m
Sperm whale (mid-frequency cetacean): 3,700 m
Mid-frequency cetaceans (except sperm whales): NAS
Harbor porpoise (high-frequency cetacean): 200

Seals: 100 m

11.2.7.2 WTG Winter Distances (December):

Mysticete whales (low-frequency cetaceans): 4,300 m
North Atlantic Right Whale Visual Detection: any distance
North Atlantic Right Whale Acoustic Detection: 4,300 m
Sperm whale (mid-frequency cetacean): 4,300 m
Mid-frequency cetaceans (except sperm whales): NAS
Harbor porpoise (high-frequency cetacean): NAS

Seals: 100 m

11.2.7.3 OCS-DC Summer Distances (May—November)

Mysticete whales (low-frequency cetaceans): 5,600 m
North Atlantic Right Whale Visual Detection: any distance
North Atlantic Right Whale Acoustic Detection: 5,600 m
Sperm whale (mid-frequency cetacean): 5,600 m
Mid-frequency cetaceans (except sperm whales): NAS
Harbor porpoise (high-frequency cetacean): 900 m

Seals: 1,800 m

11.2.7.4 OCS-DC Winter Distances (December)

Mysticete whales (low-frequency cetaceans): 6,500 m
North Atlantic Right Whale Visual Detection: any distance
North Atlantic Right Whale Acoustic Detection: 6,500 m
Sperm whale (mid-frequency cetacean): 6,500 m
Mid-frequency cetaceans (except sperm whales): NAS
Harbor porpoise (high-frequency cetacean): 600 m

Seals: 1,800 m

Pre-Start Clearance

Piling may be initiated any time with in a 24-hour period.

A 60- minute pre-start clearance period will be implemented for impact pile driving activities.
Prior to the beginning of each pile driving event, visual PSOs and PAM operators will monitor
the Level B harassment zone at least 60 minutes prior to the start of pile driving, during all pile
driving activities and continue at all times during impact pile driving.
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11.2.9

All clearance zones will be confirmed to be free of marine mammals prior to initiating ramp-up
and the large whale clearance zone (3,700 m or as modified) will be fully visible and the NARW
acoustic zone monitored for the least 30-minutes prior to commencing ramp-up.

If a marine mammal is observed entering or within the relevant clearance zones prior to the
initiation of pile driving activity, pile driving activity will be delayed and will not begin until
either the marine mammal(s) has voluntarily left the respective clearance zones and been visually
or acoustically confirmed beyond that clearance zone, or, when the additional time period has
elapsed with no further sighting or acoustic detection (i.e., 15 minutes for small odontocetes and
30 minutes for all other species).

Soft Start

Ramp-up is required prior to the initiation of HRG sources (boomers, sparkers, Chirps)

Each monopile installation will begin with a minimum of 20-minute ramp-up (soft-start)
procedure as technically feasible.

Soft-start procedure will not begin until the shutdown zone has been cleared by the visual PSO or
PAM operators.

If a marine mammal is detected within or about to enter the applicable shutdown zone (or a
NARW sighted at any distance), prior to or during the soft-start procedure, pile driving will be
delayed until the animal has been observed exiting the shutdown zone or until an additional time
period has elapsed with no further sighting (i.e., 15 minutes for small odontocetes and 30 minutes
for all other species).

11.2.10 Shutdowns

If a marine mammal is detected entering or within the respective shutdown zones after pile
driving has commenced, an immediate shutdown of pile driving will be implemented unless SRW
determines shutdown is not feasible due to an imminent risk of injury or loss of life to an
individual.

If shutdown is called for but it is determined that shutdown is not feasible due to risk of injury or
loss of life, there will be a reduction of hammer energy.

Following shutdown, pile driving will only be initiated once all shutdown zones are confirmed by
PSOs to be clear of marine mammals for the minimum species-specific time periods.

The shutdown zone will be continually monitored by PSOs and PAM during any pauses in pile
driving.

If a marine mammal is sighted within the shutdown zone during a pause in piling, piling will be
delayed until the animal(s) has moved outside the shutdown zone or when 30 minutes have
elapsed without redetection for whales, including the NARW, or 15 minutes have elapsed without
redetection of dolphin, porpoises, and seals.

11.2.11 Post-Piling Monitoring

PSOs will continue to survey the monitoring zone throughout the duration of pile installation and
for a minimum of 30 minutes after piling has been completed.
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11.2.12 Noise Attenuation
e The Project will use a noise attenuation system (NAS) for all piling events and is committed to

achieving ranges associated with 10 dB of noise attenuation. The type and number of NAS to be
used during construction have not yet been determined but will consist of a double big bubble
curtain or a single bubble curtain paired with an additional sound attenuation device or a double
big bubble curtain. Based on prior measurements this combination of NAS is reasonably expected
to achieve greater than 10 dB broadband attenuation of impact pile driving sounds (described
further in Section 6.3.2).

11.2.13 Sound Measurements

o Measurements of the installation of at least three monopile foundations will be made and results
used to modify shutdown zones, as appropriate.

e For each monopile measures, Sunrise Wind will estimate ranges to Level A and Level B
harassment isopleths by extrapolating from in-situ measurements at multiple distances from the
monopile including at least one measurement location of 750 m from the monopile.

o A sound field verification plan will be submitted to NMFS for review and approval at least 90
days prior to planned start of pile driving.

o This will include procedures for how measurement results will be used to justify any requested
changes to planned monitoring and mitigation distances.

11.3 Landfall Construction Installation (Vibratory or Impulsive Pile Driving)

11.3.1 Monitoring Equipment
e 2 sets of reticle binoculars
e 2 hand-held or wearable NVDs
e 2 IR spotlights
e 1 data collection software system
e 2 PSO-dedicated VHF radios
o 1 digital single-lens reflex camera equipped with 300-mm lens

11.3.2 Visual Monitoring

o All observations will take place from one of the construction vessels stationed at or near the
vibratory piling location.

e 2 PSOs on duty on the construction vessel.

e PSOs will continue to survey the shutdown zone using visual protocols throughout the installation
of each cofferdam sheet pile and for a minimum of 30 minutes after piling has been completed.

11.3.3 Daytime Visual Monitoring

e 2 PSOs will maintain watch during the pre-start clearance period, throughout vibratory pile
driving, and 30 minutes after piling is completed.

e 2 PSOs will conduct observations concurrently.

o 1 observer will monitor the clearance zone and shutdown zone with the naked eye and reticle
binoculars; one PSO will monitor in the same way but will periodically scan outside the
shutdown zone.
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11.3.4

11.35

11.3.6

11.3.7

Daytime Visual Monitoring During Periods of Low Visibility

1 PSO will monitor the clearance and shutdown zone with the mounted IR camera while the other
maintains visual watch with the naked eye/binoculars.

Nighttime Visual
Construction at the landfall site will not occur at night.

Acoustic Monitoring

No PAM operators will be needed due to the likelihood of masking effects of the vibratory pile
driving activities which will result in ineffective acoustic monitoring opportunities.

Shutdown Zones

11.3.7.1 Vibratory Sheet Pile Driving

Mysticete whales (low-frequency cetaceans): 50 m
Sperm whale (mid-frequency cetacean): 50 m
Mid-frequency cetaceans except sperm whales: 50 m
Harbor porpoise (high-frequency cetacean): 200 m
Seals: 10 m

11.3.7.2 Casing Pipe Impact Pile Driving

11.3.9

Mysticete whales (low-frequency cetaceans): 500 m
Sperm whale (mid-frequency cetacean): 100 m
Mid-frequency cetaceans except sperm whales: 100 m
Harbor porpoise (high-frequency cetacean): 500 m
Seals: 100 m

Pre-Start Clearance

PSOs will monitor the shutdown zone for 30 minutes prior to the start of vibratory pile driving.

If a marine mammal is observed entering or within the respective clearance zone piling cannot
commence until the animal has exited the clearance zone or time has elapsed since the last
sighting (30 minutes for large whales, 15 minutes for dolphins, porpoises, and pinnipeds).

Soft Start

Soft-start will not be initiated if the shutdown zone cannot be adequately monitored (i.e.,
obscured by fog, inclement weather, poor lighting conditions) for a 30-minute period.

11.3.10 Shutdowns

If a marine mammal is observed entering or within the respective shutdown zones after sheet pile
installation has commenced, a shutdown will be implemented as long has health and safety is not
compromised.

The shutdown zone must be continually monitored by PSOs during any pauses in vibratory pile
driving, activities will be delayed until the animal(s) has moved outside the shutdown zone or
when 30 minutes have elapsed without redetection for whales, including NARW, or 15 minutes
have elapsed without redetection of dolphins, porpoises, and seals.
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11.3.11 Sound Measurements

Measurements of the installation of sheet piles using a vibratory hammer will be made during
landfall construction activities.

Measurements will provide verification of modeled ranges to the harassment threshold isopleths
and provide sound measurement data collected using International Organization for
Standardization (1SO)-standard methodology for comparison among projects and to inform future
projects.

A sound field verification plan will be submitted to NMFS for review and approval at least 90
days prior to the planned start of vibratory and/or impulsive pile driving for landfall construction.
This will include procedures for how measurement results will be used to justify any requested
changes to planned monitoring and mitigation distances, if necessary.

11.4 HRG Surveys

The following mitigation and monitoring measures for HRG surveys apply only to sound sources

with operating frequencies below 180 kHz. There are no mitigation or monitoring protocols required for
sources operating >180 kHz.

Additionally, shutdown, pre-start clearance, and ramp-up procedures will not be conducted

during HRG survey operations using only non-impulsive sources (e.g., USBL and parametric sub-
bottom profilers) other than non-parametric sub-bottom profilers (e.g., CHIRPS). Pre-clearance and
ramp-up, but not shutdown, will be conducted when using non-impulsive, non-parametric sub-
bottom profilers.

11.4.1 Monitoring Equipment

2 pairs of reticle binoculars

1 mounted thermal/ infrared (IR) camera system during nighttime and low visibility conditions
2 hand-held or wearable night vision devices (NVDs)

2 IR spotlights

1 data collection software system

2 PSO-dedicated very high frequency (VHF) radios

1 digital single-lens reflex camera equipped with a 300-mm lens

11.4.2 Visual Monitoring

4 - 6 PSOs on all 24-hour survey vessels

2 — 3 PSOs on all daylight only (~12-hour) survey vessels

The PSOs will begin observation of the shutdown zones prior to initiation of HRG survey
operations and will continue throughout the survey activity and/or while equipment operating
below 180 kHz is in use.

PSOs will monitor the NMFS NARW reporting systems including WhaleAlert and RWSAS once
every 4-hour shift during Project-related activities.
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11.4.3

11.4.7

Daytime Visual Monitoring (period between nautical twilight rise and set for the
region)

1 PSO on watch during all pre-clearance periods and all source operations and 30 minutes post
operations.

PSOs will use reticle binoculars and the naked eye to scan the monitoring zone for marine
mammals.

Nighttime and Low Visibility Visual Observations

The lead PSO will determine if conditions warrant implementing reduced visibility protocols.

2 PSOs on watch during all pre-clearance periods, all operations, and 30 minutes post operations
following use of HRG sources operating below 180 kHz.

Each PSO will use the most appropriate available technology (e.g., IR camera and NVD) and
viewing locations to monitor the shutdown zones and maintain vessel separation distances.

Shutdown Zones

North Atlantic right whale: 500 m

Mysticete whales (low-frequency cetaceans): 100 m

Sperm whale, Risso’s dolphin, long-finned pilot whale, and short-finned pilot whale (mid-
frequency cetaceans): 100 m

Atlantic white-sided dolphin, Atlantic spotted dolphin, short-beaked common dolphin, coastal
bottlenose dolphin, and offshore common bottlenose dolphin (mid-frequency cetaceans): No
shutdown zone

Harbor porpoise (high-frequency cetacean): 100 m

Seals: 100 m

Pre-Start Clearance

Prior to the initiation of equipment ramp-up, PSOs and PAM operators will conduct a 30- minute
clearance period of the CZs to monitor for marine mammals.

The CZ must be visible using the naked eye or appropriate visual technology during the entire
clearance period for operations to start; if the CZs are not visible, source operations <180 kHz
will not commence.

If a marine mammal is observed within its respective CZ during pre-start clearance period, ramp-
up will not begin until the animal(s) has been observed exiting its respective CZ or until an
additional time period has elapsed with no further sighting (i.e., 15 minutes for small odontocetes
and 30 minutes for all other species).

Ramp up

Ramp-up will not be initiated during periods of inclement conditions or if the CZs cannot be
adequately monitored by the PSOs, using the appropriate visual technology for a 30-minute
period immediately prior to ramp-up.

Ramp-up will begin by powering up the smallest acoustic HRG equipment at its lowest practical
power output appropriate for the survey followed by a gradual increase and addition of other
acoustic sources (as able).
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e If a marine mammal is detected within or about to enter its respective CZ, ramp-up will be
delayed.

o Ramp-up will continue once the animal has been observed exiting its respective shutdown zone or
until an additional time period has elapsed with no further sighting (i.e., 15 minutes for small
odontocetes and 30 minutes for all other species).

11.4.8 Shutdowns

e Shutdown of impulsive, non-parametric HRG survey equipment other than CHRIP sub-bottom
profilers operating at frequencies <180 kHz is required if a marine mammal is sighted at or within
its respective shutdown zone.

e Shutdowns will not be implemented for dolphins that voluntarily approach the survey vessel.

e Subsequent restart of the survey equipment will be initiated using the same procedure described
above during pre-start clearance.

o If the acoustic source is shut down for reasons other than mitigation (e.g., mechanical difficulty)
for less than 30 minutes, it will be reactivated without ramp-up if PSOs have maintained constant
observation and no detections of any marine mammal have occurred within the respective
shutdown zones.

o If the acoustic source is shut down for a period longer than 30 minutes or PSOs were unable to
maintain constant observation, then ramp-up and pre-start clearance procedures will be initiated.

11.5 UXO/MEC Disposal

For UXO/MEC:s that are positively identified in proximity to planned activities on the seabed,
several alternative strategies will be considered prior to detonating the UXO/MEC in place. These may
include relocating the activity away from the UXO/MEC (avoidance), moving the UXO/MEC away from
the activity (lift and shift), cutting the UXO/MEC open to apportion large ammunition or deactivate fused
munitions, using shaped charges to reduce the net explosive yield of a UXO/MEC (low-order detonation),
or using shaped charges to ignite the explosive materials and allow them to burn at a slow rate rather than
detonate instantaneously (deflagration). Only after these alternatives are considered would a decision to
detonate the UXO/MEC in place be made. If deflagration is conducted, mitigation and a monitoring
measure would be implemented as if it was a high order detonation based on UXO/MEC size. Decision
on removal method will be made in consultation with a UXO/MEC specialist and in coordination with the
agencies with regulatory oversite of UXO/MEC. For detonations that cannot be avoided due to safety
considerations, a number of mitigation measures will be employed by Sunrise Wind. No more than a
single UXO/MEC will be detonated in a 24-hour period.

11.5.1 Monitoring Equipment
The equipment to be used during monitoring of UXO/MEC detonation is shown in Table 52.

11.5.2 Pre-Start Clearance

All mitigation and monitoring zones assume the use of a NAS resulting in a 10 dB reduction of
noise levels. Mitigation and monitoring zones specific to marine mammal hearing groups for the five
different charge weight bins are presented in Table 53 as summarized from the propagation modeling
report (Appendix B).
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Table 52: Personnel and Equipment Use for all Marine Mammal Monitoring Vessels during
Pre-start Clearance and Post-detonation Monitoring

ltem Daytime
Number on Each PSO Vessel

Reticle binoculars 2
Mounted “big-eye” binocular 1
Monitoring station for real time PAM 1
system’

Data collection software system 1
PSO-dedicated VHF radios 2
Digital single-lens reflex camera equipped 1

with 300-mm lens

PSO = protected species observer; VHF=very high frequency.

The selected PAM system will transmit real time data to PAM monitoring stations on the
vessels and/or a shore side monitoring station.

Table 53: Mitigation and Monitoring Zones Associated with In-Situ UXO/MEC Detonation of Binned Charge
Weights, with a 10 dB Noise Attenuation System.

Marine Mammal UXO/MEC Charge Weight!
o
eafing Groups E4 (2.3 kg) E6 (9.1 kg) E8 (45.4 kg) E10 (227 kg) E12 (454 kg)
Pre-Start Pre-Start Pre-Start Pre-Start Pre-Start

Clearance Zone2 Clearance Zone Clearance Zone Clearance Zone Clearance Zone

(m) (m) (m) (m) (m)

Sunrise Wind Farm

Low-Frequency 400 800 1,600 3,000 3,700
Cetaceans

Mid-Frequency 50 50 100 400 500
Cetaceans

High-Frequency 1,800 2,600 3,900 5,400 6,200
Cetaceans

Phocid Pinnipeds 100 250 600 1,100 1,500

kg = kilograms; m = meters

LUXO/MEC charge weights are groups of similar munitions defined by the U.S. Navy and binned into five categories (E4-E12)
by weight (equivalent weight in TNT). For this assessment, four project sites (S1-S4) were chosen and modeled (see Hannay and
Zykov 2021) for the detonation of each charge weight bin.

2 Pre-start clearance zones were calculated by selecting the largest Level A threshold (the larger of either the PK or SEL noise
metric). The chosen values were the most conservative per charge weight bin across each of the four modeled sites. A 20 percent
buffer was then added to the modeled distances and zones were rounded up for PSO clarity.
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Table 54: Mitigation and Monitoring Zones Associated with Unmitigated UXO/MEC Detonation of Binned Charge Weights.
UXO/MEC Charge Weight1
E4 (2.3 kg) E6 (9.1 kg) E8 (45.5 kg) E10 (227 kg) E12 (454 kg)

Marine Mammal Hearing Group ~ pre-Start ~ Level B Pre-Start  LevelB  Pre-Start  LevelB Pre-Start  LevelB  Pre-Start  Level B
Clearance Monitoring Clearance Monitoring Clearance Monitoring Clearance Monitoring Clearance Monitoring
Zone2(m) Zone3(m) Zone(m) Zone(m) Zone(m) Zone(m) Zone(m) Zone(m) Zone(m) Zone (m)

Sunrise Wind Farm

Low-Frequency Cetaceans 1,710 7,340 2,810 10,300 4,880 13,900 7,520 17,500 8,800 19,300
Mid-Frequency Cetaceans 214 1,520 385 2,290 714 3,490 1,220 5,040 1,540 5,860
High-Frequency Cetaceans 4,300 11,200 5,750 13,400 7,810 16,000 12,775 19,100 16,098 20,200

Phocid Pinnipeds 804 4,200 1,310 6,200 2,190 9,060 3,740 12,000 4,520 13,300

* = denotes species listed under the Endangered Species Act; kg = kilograms; m = meters; PK = peak pressure level; SEL = sound exposure level.

L UXO/MEC charge weights are groups of similar munitions defined by the U.S. Navy and binned into five categories (E4-E12) by weight (equivalent weight in TNT). For this
assessment, four project sites (S1-S4) were chosen and modeled (see Hannay and Zykov 2021, Appendix B) for the detonation of each charge weight bin.

2 Pre-start clearance zones were calculated by selecting the largest Level A threshold (the larger of either the PK or SEL noise metric). The chosen values were the most
conservative per charge weight bin across each of the four modeled sites.

3 Level B monitoring zones were calculated by selecting the largest TTS threshold (the larger of either the PK or SEL noise metric). The chosen values were the most conservative
per charge weight bin across each of the four modeled sites.
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e A 60-minute pre-start clearance period will be implemented prior to any in-situ UXO/MEC
detonation.

e The maximum Low Frequency Level A zone, which constitutes the pre-start clearance zone (see
distances to low-frequency cetacean thresholds in Table 53 & Table 54) must be fully visible for
at least 60 minutes prior to commencing detonation.

e All marine mammals must be confirmed to be out of the clearance zone prior to initiating
detonation.

e If a marine mammal is observed entering or within the relevant clearance zones prior to the
initiation of detonation, the detonation must be delayed.

e The detonation may commence when either the marine mammal(s) has voluntarily left the
respective clearance zone and been visually confirmed beyond that clearance zone, or when 60
minutes have elapsed without redetection for whales, including the NARW, or 15 minutes have
elapsed without redetection of dolphins, porpoises, and seals.

11.5.3 Visual Monitoring

e The number of vessels deployed will depend on Level B harassment zone size and safety set back
distance from detonation. A sufficient number of vessels will be deployed to cover the pre-start
clearance and shutdown zones 100%.

e PSOs will visually monitor the maximum Low Frequency (Large Whale) Level A zone which
constitutes the pre-start clearance zone. This zone encompasses the maximum Level A exposure
ranges for all marine mammal species except harbor porpoise, where Level A take has been
requested due to the large zone sizes associated with High Frequency cetaceans.

11.5.3.1 Primary Vessel Measures

e 2 PSOs on duty on the primary vessel

e Visual PSOs will survey the Level B harassment zone at least 60 minutes prior to a detonation
event

e 2 PSOs will maintain watch at all times during the pre-start clearance period and 60-minutes after
the detonation event

e There will be a PAM operator on duty conducting acoustic monitoring in coordination with the
visual PSOs during all pre-start clearance periods and post-detonation monitoring periods.

11.5.3.2 Additional Vessel Measures

e Visual monitoring will be conducted on an additional vessel following the same methods as stated
for the primary vessel in addition to the following measures when monitoring zones have radii
greater than 2,000 m.

e 2 PSOs on duty on the additional vessel

e 2 PSOs will maintain watch at all times during the pre-start clearance period and 60-minutes after
the detonation event.
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e Based on the pre-start clearance zones for low-frequency cetaceans shown in Table 53, an
additional vessel will be used in the specified locations for the following UXO/MEC charge
weight bins:

o Sunrise Wind Export Cable :
= BinsE10and E12

o Sunrise Wind Farm
= BinsE10and E12

11.5.4 Visual Monitoring: Aerial Alternative

Aerial surveys are typically limited by low cloud ceilings, aircraft availability, survey duration, and
HSE considerations and therefore are not considered feasible or practical for all detonation monitoring.
However, some scenarios may necessitate the use of an aerial platform. For mitigated or unmitigated
detonations with clearance zones greater than 5 km, deployment of sufficient vessels may not be feasible
or practical. For these events, visual monitoring will be conducted from an aerial platform. The intent of
the aerial visual monitoring is to provide complete visual coverage of the UXO/MEC clearance zones
using the following protocols:

o During the pre-start clearance period and 60 minutes after the detonation event as flight time
allows, two PSOs will be deployed on an aerial platform.

e Surveys will be conducted in a grid with 1 km line spacing, encompassing the clearance zone.
e PSOs will monitor the clearance zones with the naked eye and reticle binoculars.

e Aecrial PSOs may exceed 4-hour watch duration but will be limited by total flight duration not
likely to exceed 6 hours.

e PSOs will visually monitor the maximum Low-Frequency (Large Whale) Level A zone which
constitutes the pre-start clearance zone. This zone encompasses the maximum Level A exposure
ranges for all marine mammal species except harbor porpoise, where Level A take has been
requested due to the large zone sizes associated with High-Frequency cetaceans.

e There will be a PAM operator on duty (see Section 11.5.5) conducting acoustic monitoring in
coordination with the visual PSOs during all pre-start clearance periods and post-detonation
monitoring periods.

e Acoustic monitoring, as described in Section 11.5.5.

11.5.5 Acoustic Monitoring
e Only 1 PAM team for all deployed PSO vessels.

o PAM will be conducted in the daylight only as no UXO/MEC will be detonated during nighttime
hours.

o There will be a PAM operator stationed on at least one of the dedicated monitoring vessels
(primary or additional) in addition to the PSO; or located remotely/onshore.

e PAM will begin 60 minutes prior to a detonation event.

o PAM operator will be on duty during all pre-start clearance periods and post-detonation
monitoring periods.
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11.5.6

11.5.7

11.5.8

11.5.9

Acoustic monitoring will include, and extend beyond the Large Whale Pre-Start Clearance Zone
(Section 11.5.2).

For real-time PAM systems, at least 1 PAM operator will be designated to monitor each system
by viewing data or data products that are streamed in real-time or near real-time to a computer

workstation and monitor located on a Project vessel or onshore. No archival recording systems
will be used.

PAM operator will inform the Lead PSO on duty of animal detections approaching or within
applicable ranges of interest to the detonation activity via the data collection software system.

PAM operators will acoustically monitor a zone that encompasses a minimum of a 10 km radius
around the source.

PAM devices used will include independent (e.g., autonomous or moored remote) systems.

Noise Attenuation

Sunrise Wind will use an NAS for all detonation events as feasible and is committed to achieving
the modeled ranges associated with 10 dB of noise attenuation (see Section 6.3.2). Zones without
10 dB attenuation would be implemented if use of a big bubble curtain was not feasible due to
location, depth, or safety related constraints (unmitigated distances to thresholds are available in
Appendix B). If a NAS system is not feasible, Sunrise Wind will implement mitigation measures
for the larger unmitigated zone sizes with deployment of vessels adequate to cover the entire
clearance zones.

Seasonal Restriction

No in-situ UXO/MEC detonations are planned between December and April. As part of the
federal consistency review for the Project and work in Rhode Island and New York state waters,
it is expected that in-situ UXO/MEC disposal will also be subject to state specific seasonal
restrictions.

Post-UXO/MEC Detonation Monitoring
Post-detonation monitoring will occur for 30 minutes.

Sound Measurements

Acoustic measurements will be made during any UXO/MEC detonations.

Measurements will provide verification of modeled ranges to the modeled harassment threshold
isopleths and provide acoustic measurement data collected using International Organization for
Standardization (1SO)-standard methodology (ISO 2017) for comparison among projects and to
inform future projects.

A sound field verification plan for UXO/MEC detonation will be submitted to NMFS for review
and approval at least 90 days prior to planned start of UXO/MEC detonations.

12 Arctic Plan of Cooperation

This section of the application must be completed only for activities that occur offshore of Alaska
and north of 60° N latitude. The proposed activities will take place off the US northeast coast in the
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Atlantic Ocean and, therefore, will not have an adverse effect on the availability of marine mammals for
subsistence uses.

13 Monitoring and Reporting

Marine mammal monitoring efforts around Project activities are currently summarized in Section
11 and will be updated in the PSMMP (Attachment 8 of Appendix C).

Reporting Injured or Dead Marine Mammals. Sunrise Wind will ensure that sightings of any
injured or dead protected species are reported to the Greater Atlantic (Northeast) Region Marine Mammal
and Sea Turtle Stranding and Entanglement Hotline (866-755-NOAA [6622] or current) within 24 hours
of sighting, regardless of whether the injury or death is caused by a Project vessel. In addition, if the
injury or death was caused by a collision with a Project vessel, Sunrise Wind will ensure that NMFS is
notified of the strike within 24-hours. The notification of such strike will include the date and location
(latitude/longitude) of the strike, the name of the vessel involved, and the species identification or a
description of the animal, if possible. If a Project activity is responsible for the injury or death, Sunrise
Wind will supply a vessel to assist in any salvage effort as requested by NMFS.

Reporting Observed Impacts to Species. The observer will report any observations concerning
impacts on marine mammals to NMFS within 48 hours. Any observed takes of listed marine mammals
resulting in injury or mortality must be reported within 24 hours to NMFS.

Report of Activities and Observations. Sunrise Wind will provide NMFS with a report within 90
calendar days following the completion of construction activities, including a summary of the
construction activities and an estimate of the number of marine mammals taken during these activities.
During construction, weekly reports briefly summarizing sightings, detections, and activities will be
provided to NMFS and BOEM on the Wednesday following a Sunday-Saturday period.

Report Information. Data on all protected-species observations will be recorded and based on
standards of marine mammal observer collection data by the PSOs. The information will include dates,
times, and locations of survey operations; time of operation; location and weather; details of marine
mammal sightings (e.g., species, numbers, behavior); and details of any observed taking (e.g., behavioral
disturbances or injury/mortality).

14 Suggested Means of Coordination

To minimize the likelihood that impacts will occur to species, stocks, and subsistence use of marine
mammals, all Project activities will be conducted in accordance with federal, state, and local regulations.
To further minimize potential impacts from the planned Project, Orsted will continue to cooperate with
NMFS and other appropriate federal agencies (e.g., BOEM, USFWS), the State of Rhode Island, and the
state of New York.

While no direct research on marine mammals or marine mammal stocks is expected from the
Project, there is the opportunity for the proposed activity to contribute greatly to the noise characterization
in the region and to specific sound source measurements.

Data acquired during the Visual and Acoustic Monitoring Program may provide valuable
information to direct or refine future research on marine mammal species present in the area. Sighting
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data (e.g., date, time, weather conditions, species identification, approximate sighting distance, direction,
heading in relation to sound sources, behavioral observations) may be useful in designing the location and
scope of future marine mammal survey and monitoring programs.

All marine mammal data collected by Sunrise Wind during marine construction activities will be
provided to NMFS, BOEM, and other interested government agencies. In addition, the data, upon request,
will be made available to educational institutions and environmental groups.

The PSMMP also provides a framework for long-term ecological monitoring as part of Sunrise
Wind development and operations.
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Appendix A — WTG Monopile and OCS-DC Piled-jacket Foundation
Installation Sound Exposure Modeling Report
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Appendix B — Underwater Acoustic Modelling of Detonations of Unexploded
Ordinance (UXO/MEC)
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Appendix C — Protected Species Monitoring and Mitigation Plan
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