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1.0 INTRODUCTION

Atlantic Shores Offshore Wind, LLC (Atlantic Shores) is a 50/50 joint venture between EDF-RE
Offshore Development, LLC (a wholly owned subsidiary of EDF Renewables, Inc. [EDF Renewables])
and Shell New Energies US, LLC (Shell). Atlantic Shores is submitting this Construction and
Operations Plan (COP) to the Bureau of Ocean Energy Management (BOEM) for the development
of two offshore wind energy generation projects (Projects 1 and 2, including an Overlap Area; also
referred to as the Projects) within Lease Area OCS-A 0499 (the Lease Area).

Project 1 will be owned and operated by Atlantic Shores Offshore Wind Project 1, LLC (Atlantic
Shores Project 1 Company). Project 2 will be owned and operated by Atlantic Shores Offshore
Wind Project 2, LLC (Atlantic Shores Project 1 Company). Atlantic Shores is the owner and an
affiliate of both the Atlantic Shores Project 1 Company and the Atlantic Shores Project 2 Company.
Accordingly, for ease of reference, the term "Atlantic Shores” is used throughout the COP to refer
interchangeably to the Project Companies. Further, at the time of this COP submission, in
accordance with 30 CFR Parts 585.106, 585.107, and 585.409, Atlantic Shores has requested the
assignment of the Project 1 and Project 2 development areas within the Lease Area to Atlantic
Shores Project 1 Company and Project 2 Company jointly.

While this COP only describes the development of the southern portion of the Lease Area, as
assigned to (or pending assignment to) Atlantic Shores Project 1 Company and Atlantic Shores
Project 2 Company, Atlantic Shores maintains the right to develop the remainder of the Lease
Area, which would be permitted under separate filings.

The purpose of the Projects is to develop offshore wind energy generation facilities in the Lease
Area to provide clean, renewable energy to the northeastern United States by the mid-to-late
2020s. The Projects will help both the United States and New Jersey achieve their renewable
energy goals, diversify New Jersey’s electricity supply, increase electricity reliability, and reduce
greenhouse gas emissions. The Projects will also provide numerous environmental, health,
community, and economic benefits, including the creation of substantial new employment
opportunities. This COP is organized into two volumes:

e Volume | provides detailed descriptions of the offshore and onshore facilities for the
Projects and how Atlantic Shores plans to construct, operate, and decommission those
facilities.

e Volume Il provides a comprehensive assessment of the Projects’ potential impact-
producing factors (IPFs) to physical, biological, visual, cultural, and socioeconomic
resources and describes the numerous environmental protection measures (EPMs) that
Atlantic Shores will employ to avoid, minimize, and mitigate those potential effects.
Volume Il also characterizes the Projects’ environmental setting.
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The resources discussed in Volume Il were identified through consultation and coordination with
Federal and State agencies and tribes; desktop assessments; site-specific field studies; and
stakeholder outreach. The site characterization and assessment is structured in accordance with
30 CFR Parts 585.626(a) and (b) and the BOEM guidelines on the information requirements for a
COP for OCS renewable energy activities on a commercial lease (BOEM 2020). The approach also
considers the additional detailed information and certifications, as specified under 30 CFR Part
585.627, which support BOEM's compliance with National Environmental Policy Act regulations as
well as other applicable laws and regulations, including, but not limited to, the Endangered
Species Act, Clean Air Act, and the Marine Mammal Protection Act. The information in Volume |l
also supports ongoing agency consultations and serves as the foundation and input for any
Federal and State permits Atlantic Shores will be required to file.

Volume Il is organized by resource area as follows:

e Environmental Setting

Geology

e Physical Oceanography and Meteorology
e Physical Resources

e Air Quality

o Water Quality

e Biological Resources

e Wetlands and Waterbodies

e Coastal and Terrestrial Habitat and Fauna
e Birds

e Bats

e Benthic Resources

e Finfish, Invertebrates, and Essential Fish Habitat
e Marine Mammals

e Sea Turtles

e Visual Resources
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Cultural Resources

Aboveground Historic Properties

Terrestrial Archaeological Resources

Marine Archaeological Resources
Socioeconomic Resources

Demographics, Employment, and Economics
Environmental Justice

Recreation and Tourism

Commercial Fisheries and For-Hire Recreational Fishing
Land Use and Coastal Infrastructure
Navigation and Vessel Traffic

Other Marine Uses and Military Activities
Aviation and Radar

Onshore Transportation and Traffic

In-Air Noise and Hydroacoustics

Public Health and Safety.

Within Volume I, the Atlantic Shores Project Area (Project Area) refers to the footprint of all
offshore and onshore facilities for Projects 1 and 2, including areas affected by construction,
operations and maintenance (O&M), and decommissioning. A detailed description of the Projects
is provided in Volume | Project Information. Figure 1.0-1 provides an overview of the Projects. As
applicable, the Project Area is defined in each resource section as the Offshore Project Area or
Onshore Project Area as follows:

Offshore Project Area — The Offshore Project Area includes the Federal and State waters
and underlying seabed associated with the Wind Turbine Area (WTA, which includes
Project 1, Project 2, and the Overlap Area) and the Atlantic and Monmouth Export Cable
Corridors (ECCs). Offshore Project components include up to 200 wind turbine generators
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(WTGs),* up to 10 offshore substations?, and up to one permanent meteorological (met)
tower. Up to eight total HVAC and/or HVDC export cables will be installed in two offshore
ECCs. These offshore facilities are described in detail in Sections 4.1 through 4.6 of Volume
l.

e Onshore Project Area® — The Onshore Project Area includes the area associated with
onshore infrastructure that occurs from landfall sites to the points of interconnection
(PQls). Onshore Project components include the Atlantic and Monmouth Landfall Sites,
onshore interconnection cables, onshore substations and/or converter stations to be
developed by Atlantic Shores, the O&M facility and potential adjacent parking structure,
and the Cardiff and Larrabee POls. These onshore facilities are described in detail in
Sections 4.7 through 4.9 of Volume I.

The environmental setting for each resource (titled the "affected environment” in each section) is
described based on available scientific literature, site-specific environmental survey data, ongoing
Federal and State agency consultations, and public outreach. Results of these site surveys and
assessments have been included as supporting technical appendices to this COP.

Atlantic Shores is requesting review and authorization of the Projects using a Project Design
Envelope (PDE) approach as outlined in BOEM's 2018 draft PDE guidance. According to BOEM
(2018), “A PDE approach is a permitting approach that allows a project proponent the option to
submit a reasonable range of design parameters within its permit application, allows a permitting
agency to then analyze the maximum impacts that could occur from the range of design
parameters, and may result in the approval of a project that is constructed within that range.” The
PDE approach allows Atlantic Shores design flexibility and an ability to respond to advancements
in industry technologies and techniques.

Impacts include both beneficial and detrimental effects that result from the interaction between
a resource and an IPF. BOEM (2018) states, "IPFs identify the cause-and-effect relationships
between actions (e.g., a wind energy project) and relevant physical, biological, economic, or
cultural resources. They define the particular ways in which an action or activity affects a given
resource. It is common that multiple IPFs affect the same resource.”

The number of WTGs in Project 1, Project 2, and the associated Overlap Area will not exceed 200 WTG locations.
For example, if Project 1 includes 105 WTGs (the minimum), then the Overlap Area would be incorporated into
Project 2, which would include the remaining 95 WTGs; conversely, if the Overlap Area is incorporated into
Project 1 such that it includes 136 WTGs, then Project 2 would be limited to 64 WTGs. Each Project may also use
only part of the Overlap Area.

Up to five substations for each Project.

As stated in Volume |, Section 4.9, Atlantic Shores could connect into the substation and/or converter station
(referred to as the Brook Road Site). This site is to be developed as part of the State of New Jersey Board of
Public Utility (BPU) State Agreement Approach (SAA) to support multiple offshore wind generation projects that
the State will procure as part of New Jersey BPU's Third Offshore Wind Solicitation (Solicitation). Therefor this site
has not been considered as part of the effects assessment.
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In order to avoid, minimize, and/or mitigate the effects of IPFs on physical, biological, visual,
cultural, and socioeconomic resources, each resource section also includes EPMs. EPMs are made
up of studies, assessments, design elements, best management practices, and potential
mitigations. Some EPMs have already been completed (i.e., project design considerations), while
others will occur during and after construction. Similarly, some IPFs have been avoided and/or
minimized due to factors such as Project siting decisions and execution strategies. A summary of
the proposed EPMs is provided at the end of each section. The IPFs and the associated EPMs were
developed based on the PDE and could be refined as the Projects evolve through ongoing
consultation, stakeholder outreach, and final engineering design.

Atlantic Shores will continue to work with the appropriate agencies and stakeholders to identify
practical EPMs that meet regulatory requirements and best industry standards. Final EPMs will be
provided for review and approval prior to construction as part of Atlantic Shores’ Facility Design
Report and Fabrication and Installation Report as appropriate in accordance with 30 CFR Parts
585.701 and 702.
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2.0 ENVIRONMENTAL SETTING

This section provides a detailed description of the general environmental setting including
geologic, meteorologic and physical oceanic conditions within the Project Area.

2.1  Geology

This section provides an overview of the regional geologic setting and geologic conditions in the
Onshore Project Area and Offshore Project Area (which includes Project 1, Project 2, and the
Overlap Area), associated impact producing factors (IPFs), and measures to avoid, minimize, or
mitigate potential effects during construction, operations and maintenance (O&M), and
decommissioning. Geologic conditions in the Onshore and Offshore Project Area, including
potential natural and anthropogenic (human-made) hazards, guide and inform the design, siting,
and engineering of the Projects. Key geologic datasets are gathered during multi-season
geophysical and geotechnical (G&G) survey programs between 2019 and 2021. Additional high
resolution geophysical data was acquired in 2022 across small portions of the Lease Area OCS-A
0499 to expand inter array cable data coverage that did not exist in earlier data sets. Results of
these investigations are utilized to ensure all aspects of the Projects are compatible with site-
specific geologic conditions.

2.11  Affected Environment

The affected environment includes the existing geology within the Project Region and within the
Offshore and Onshore Project Areas, including Monmouth and Atlantic counties. The geologic
information in this section is based on published data as cited herein and the following site-
specific offshore and onshore surveys and reports included in Appendices II-A1 through [I-A7:

e The Marine Site Investigation Reports (MSIR) are provided in Appendix II-A1 and include
four parts:

o Appendix lI-Ala provides the 2023 MSIR for the Wind Turbine Area (WTA). This
MSIR was updated from the 2021 version previously submitted based on additional
geophysical data acquired in 2022.

o Appendix lI-A1b provides the 2021 MSIR for the Atlantic Export Cable Corridor
(ECQ).

o Appendix II-Alc provides the 2021 MSIR for the North Monmouth ECC.
o Appendix II-A1d provides the 2021 MSIR for the South Monmouth ECC.

e The Geophysical Survey Factual Reports are provided in Appendix II-A2 and include four
parts:
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Appendix 11-A2a provides the geophysical factual report for the WTA. This report
was updated from the 2021 version previously submitted based on additional
geophysical data acquired in 2022.

Appendix [I-A2b provides the geophysical factual report for the Atlantic ECC.

Appendix II-A2c provides the geophysical factual report for the North Monmouth
ECC.

Appendix II-A2d provides the geophysical factual report for the South Monmouth
ECC.

e The 2020-2021 Geotechnical Factual Reports are provided in Appendix 1I-A3 and include
six parts:

O

Appendix 1l1-A3a provides the 2021 geotechnical parameters for soil boring
locations within the WTA.

Appendix [I-A3b provides the 2021 geotechnical parameters for vibracore and
cone penetration test (CPT) locations within the WTA, Monmouth ECC, and Atlantic
ECC.

Appendix 1l1-A3c provides the 2020 geotechnical parameters for soil boring
locations within Lease Area OCS-A 0499.

Appendix II-A3d provides the 2020 geotechnical parameters for vibracore locations
within Lease Area OCS-A 0499.

Appendix II-A3e provides the 2020 geotechnical parameters for vibracore locations
within the Monmouth ECC.

Appendix II-A3f provides the 2020 geotechnical parameters for vibracore locations
within the Atlantic ECC.

e The 2021 Munitions and Explosives of Concern (MEC) Reports are provided in Appendix
[I-A4 and include two parts:

O

O

Appendix llI-Ada identifies and assesses MEC hazards in and near the Projects’
footprint.

Appendix II-Adb provides the risk assessment and mitigation strategies for MEC
identified in Appendix II-Ada.

e The 2021 Cable Burial Risk Assessment (CBRA) Reports are provided in Appendix II-A5 and
include three parts:
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o Appendix II-A5a provides the CBRA for the Atlantic ECC.
o Appendix lI-A5b provides the CBRA for the Monmouth ECC.
o Appendix lI-A5c provides the CBRA for the WTA.

e The 2020 Atlantic Shores Geoscience-focused Desktop Study Report: Lease Area OCS-A
0499 (Appendix [I-A6) was issued in March 2020. This report integrates and presents
information from multiple geological and HRG data sources (including the 2019
reconnaissance survey data across the Lease Area), to describe the geologic conditions in
the Offshore Project Area.

e The 2020 Natural Resources Conservation Service (NRCS) Mapped Soils Report is provided
in Appendix I[I-A7 and include two parts:

o Appendix II-A7a provides the report for the Cardiff onshore interconnection cable
routes.

o Appendix II-A7b provides the report for the Larrabee onshore interconnection
cable routes.

2.11.1 Regional Geology Setting

The WTA is located a minimum of 8.7 miles (mi) (14 km) east of the New Jersey coast, on the
western half of the submerged shallow portion of the Outer Continental Shelf (OCS) of the
Western Atlantic continental margin. The continental shelf extends eastward from the New Jersey
coast for about 87 mi (140 km) to the continental slope break (see Appendices II-A1 and II-A6).
The offshore setting is known as the Mid-Atlantic Bight (also the New York Bight), due to its
position within the open arc of the New Jersey-New York coastline.

The WTA is located along the Western Atlantic continental margin, which is known as a passive
margin, as there is no nearby active tectonic plate boundary. Passive continental margins are
considered zones of lower seismicity than active plate boundaries, such as along the California
and southern Alaska coasts (USGS 2021a).

The geology of the region surrounding the WTA is comprised of a thick wedge of coastal plain
sediments interbedded with marine sediments. The deepest sediments underlying the WTA region
may date to the late Mesozoic Era (older than approximately 66 million years ago [mya]) (USGS
2021b). During the more recent Pleistocene Epoch (approximately 1.8 mya to 12 thousand years
ago [kya]) to the Holocene Epoch (approximately 12 kya to the present), the Atlantic continental
margin experienced multiple global glaciations, resulting in a series of sea level fluctuations
caused by the southerly advance and northerly retreat of glacial ice. While past glacial maximums
are not believed to have extended as far south as the WTA, the continental shelf was affected by
these geologically recent glacial and post-glacial processes. During glacial maximums, when
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higher volumes of global water were contained in glacial ice, sea levels were lower exposing more
of continental shelves to erosive processes than present.

During the most recent glacial advance in the Late Wisconsin period, the Last Glacial Maximum
(LGM) occurred approximately 25 to 15.7 kya (see Appendices 11-A1 and [1-A6). At the LGM, the
southerly position of the ice sheets was approximately 54 nm (100 km) north of the Projects Area
(see Appendices II-A1 and 11-A6), in the vicinity of Long Island and trending westerly through
northern New Jersey. In the region surrounding the WTA, northwest to southeast oriented
channels cut across the exposed continental shelf. These now buried paleo-channels in the shallow
subsurface have been mapped from geophysical data and appear to emanate from the Great Egg
River, the Mullica River, and other smaller drainages to the west (see Figure 2.1-1). The large paleo
Hudson Shelf Valley, cut by the Hudson River, is well east and north of the Lease Area (see Figure
2.1-1). In places, first and second generations of overlapping paleo-channels appear to have
formed as smaller drainage systems oscillated over the shelf.

As the climate warmed, sediments washed out of the melting glaciers and were transported south
in pulses of meltwater, which resulted in lateral and vertical variations of depositional
environments and sediment characteristics. As sea level rose, these sediments were winnowed
and reworked by waves, tides, and storms, forming distinctive surficial bedforms such as ripples,
megaripples, sandwaves, and less mobile features referred to as sand ridges, with ridge and swale
topography, across the Mid-Atlantic continental shelf. Some of these subparallel seafloor features
can be seen on Figure 2.1-1. Sea level rise over the last 20,000 years has elevated the New Jersey
sea level an estimated 350 to 400 feet (ft) (107 to 122 meters [m]) vertically (Stockton Coastal
Research Center c2020), resulting in the westerly migration of the shoreline to its present location.
Marine processes on this open continental shelf continue to winnow and rework the
unconsolidated surficial marine sediments.

2.1.1.2 Local Geology — Marine

Most of the Projects will be located offshore. Marine sediment types, seafloor sediments, and
potential shallow hazards in the WTA and ECCs are described in the following subsections based
upon the detailed studies referenced in Section 2.1.1.

2.1.1.2.1 Sediment Types

The sediment types expected within the maximum horizontal and vertical footprints in the
Offshore Project Area can be grouped into four key geological units (listed below from youngest
to oldest). All offshore structures, including the offshore cables (export, inter-array, and inter-link
cables), will be sited within the three youngest units. Only the foundations of the wind turbine
generators (WTGs), the offshore substations (OSSs), and the met tower are expected to encounter
the underlying Coastal Plain sediments:

e Holocene Marine Deposits: These unconsolidated deposits are composed of fine to coarse
grained sand and cover the entire Offshore Project Area. The deposits comprise the
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bedforms which characterize the seafloor in the Offshore Project Area, including
sandripples, megaripples, sandwaves, and sand ridges. They are thickest when associated
with the sand ridges and are thin to absent within regional swales. The base of the
Holocene Marine Deposits is generally a well-defined erosive boundary into the top of the
underlying deposits.

e Late Pleistocene to Holocene Transgressive Channel Group (TCG) Deposits: These deposits
are inferred to be of Late Pleistocene to Holocene age (28 kya to 7.4 kya) based on site
specific radiocarbon dating and correlation with regional stratigraphy (see Appendix II-
AT). The TCG deposits typically underlie the Holocene Marine deposits where they have
not been exposed at the seafloor by erosion. The TCG deposits include substantial paleo-
channel sequences of varying thickness that generally trend northwest to southeast across
the Offshore Project Area (Figure 2.1-1). Several of the channels are aligned with present
day river channels, such as the Mullica River, which indicates they are associated with the
offshore extents of paleo-river channels. Recent site-specific geotechnical data show that
the TCG deposits generally consist of interbedded sands and clays with pockets of organic
material. The base of the channels is often associated with coarser grained gravel deposits
which may represent fluival lag deposits that formed as the TCG channels initially incised
deeply across the subaerially exposed shelf into the older sediments during the LGM.

e Late Pleistocene Deposits: The Pleistocene sequence underlying the Holocene Marine and
Late Pleistocene to Holocene TCG deposits within the Offshore Project Area is comprised
of sediments derived from at least three intervals of relative sea level high stand and low
stands that occurred during the Wisconsin Glacial Stage. The age of these deposits is
inferred to be between approximately 128 kya and 28 kya based on site-specific
radiocarbon dating and correlation to regional stratigraphy. During sea level low stands,
paleo-drainages crossed and carved channels into the shelf, deltas formed at river mouths,
and estuary-lagoon-barrier island complexes formed near inlets. As the sea level rose and
the shoreline transgressed westward, the channels began to flood, transition into estuaries,
and infill with sediments. During transgressions and relative high stands, a range of
environmental settings resulted in complex sedimentological packages. The recent G&G
data acquired across the Offshore Project Area shows that these sediments display
relatively high lateral and vertical variability across the area. The sediments are generally
comprised of alternating medium dense to very dense, fine to medium grained sand, and
stiff to very stiff clay with silt and shell fragments. The thickness of the Late Pleistocene
Deposits varies across the Offshore Project Area, but in general increases to the south and
southeast.
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e Coastal Plain Deposits: A regionally extensive, gently south-southeast dipping
unconformity separates the late Pleistocene deposits in the Quaternary Period from the
underlying pre-Quaternary age Coastal Plain Deposits. The site-specific geotechnical data
in the Offshore Project Area show that the Coastal Plain deposits are generally of marine
origin and comprised of dense to very dense, fine to coarse grained sand with interbedded
silt layers, and very stiff to hard clay interbedded with sand. The depth below mudline to
the top of the Coastal Plain Deposits within the WTA thickens to the south-southeast and
ranges from approximately 32 to 157 ft (10 to 48 m) below the seafloor. The depth to the
top of the Coastal Plain Deposits thins significantly to the north of the WTA and is close
to or at the seafloor near the northern portion of the Monmouth ECC. The Pliocene-
Miocene age Cohansey Formation and underlying Miocene age Kirkwood Formation are
expected to be present in the deep stratigraphic section, which appears to be increasingly
stratified with depth. Upgradient and onshore, these coastal plain formations comprise a
large onshore and productive groundwater aquifer beneath eastern New Jersey (Section
2.1.1.3).

Due to the thickness of the coastal plain sediments, the Projects’ foundations (to a maximum
depth of approximately 272 ft [80 m]) (Tables 4.2-1 and 4.4-2 in Volume |) are not expected to
encounter crystalline basement. The deepest soil borings acquired during the 2020 and 2021
geotechnical campaigns encountered Coastal Plain deposits. Appendices 11-A3a and 1I-A3c
contain the results of the soil borings within the WTA. In addition, the G&G data sets acquired
between 2020 and 2021 2021 and additional geophysical data acquired in 2022 across the WTA
and ECCs were fully interpreted and integrated in an iterative process to develop a robust ground
model for the Projects. The final mapped horizons and interpretation define the stratigraphy that
formed the basis for the overall ground model and are further described in the Marine Site
Investigation Reports (Appendix II-A1). The geologic conditions in the Offshore Project Area are
compatible with installation of the WTGs, OSSs, and the offshore cable system.

2.1.1.2.2 Seafloor Sediments

Interpretation of the seabed using multibeam echosounder (MBES) bathymetry and backscatter,
and side scan sonar (SSS) data revealed a very gently to gently dipping seabed, typically between
1 and 3 degrees to the south-southeast, across the WTA and ECCs. Predominant seafloor features
in the WTA and ECCs include sand bedforms of varying sizes, and swales (see Figures 2.1-1, 2.1-
2, and 2.1-3; Appendices 1I-A1 and 1I-A6).

Regional surficial sediment mapping indicates a fining of mostly sandy surface sediments to the
south across the Lease Area, with increased gravel and gravelly deposits present in the surface
sediments in the north and western parts of the Lease Area (Mid-Atlantic Data Portal 2020). The
site-specific G&G data and benthic habitat surveys acquired by Atlantic Shores aligns with the
regional surficial sediment mapping and further details the surficial sediments in the Offshore
Project Area. The G&G data were interpreted and integrated with the benthic habitat survey data
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that included numerous grab (surficial) sediment samples, sediment profile and plan view imagery
(SPI-PV), video imagery from each grab sample location, and towed video and still imagery.

Figure 2.1-2 shows the type, extent, and trend of seafloor sediments derived from the G&G data.
Gravel, gravel mixes, and gravelly sand are more predominant in the north and west parts of the
Offshore Project Area. Sand, defined as less than 5% gravel, is more predominant in the south part
of the Offshore Project Area and near the ECC landfall locations (Figure 2.1-2). The overall
southwest to northeast trending patterns of sediment often line up well with the sand bedform
features shown in Figure 2.1-3. In addition, some of the areas of coarser grained sediments are
related to eroded exposures of underlying older sediments.

Sand is an important resource in nearshore areas off the New Jersey coast. Sand resources are
used for coastal restoration, beach nourishment, and habitat restoration projects, under the
jurisdiction of Federal and State agencies. The Projects’ ECCs that were surveyed in 2020 were
routed to avoid most Federal- and State-designated sand resource and sand borrow sites in the
vicinity of the Offshore Project Area (see Figure 2.1-4). However, because small segments of both
ECCs crossed designated sand borrow areas, Atlantic Shores actively coordinated with the Bureau
of Ocean Energy Management (BOEM), the New Jersey Department of Environmental Protection
(NJDEP), and the U.S. Army Corps of Engineers (USACE) Philadelphia District to reroute small
portions of the ECCs in 2021, to avoid mapped sand resource areas, including leased sand borrow
sites. Atlantic Shores collaboratively devised a cable layout strategy with these agencies that meets
Federal and State requirements and industry best management practices (BMPs). Additional
information is presented in Section 7.7, Other Marine Uses and Military Activities.

2.11.2.3  Potential Natural Hazards in Offshore Project Area

Natural surficial and shallow subsurface hazards are geologic features and conditions which can
pose a risk to the Projects’ activities. Natural hazards include but are not limited to mobile
sediments, potentially unstable slopes, faults, and scour. The presence, absence, or status of
natural hazards listed in 30 CFR Parts 585.626 and 585.627, based upon the existing studies listed
in Section 2.1.1, are presented in Table 2.1-1.
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Table 2.1-1  Potential Natural Hazards in the Offshore Project Area

Hazard

Definition

Shallow faults; fault zones; fault
attenuation

30 CFR Part 585.626(a)(1)(i) and
(2)(ii) and (iv)

A fault is a planar or gently curved fracture in
the earth’s crust across which there has been
relative displacement. Groups of related faults
are termed fault zones. Fault attenuation refers
to fault variation over distance.

Description

The Offshore Project Area is located on the shallow OCS

of the tectonically passive Western Mid-Atlantic
continental margin (see Section 2.1.1.2). No evidence of
faulting in the Offshore Project Area has been reported in
the WTA and ECCs in the studies listed in Section 2.1.

Gas seeps or shallow gas; gas
hydrates

Parts 585.626(a)(1)(ii) and (iv)

Gas seeps or shallow gas refer to methane
released into the water column from microbial
decomposition of organic material in marine
sediments. Gas seeps have been found along
and near the Western Mid-Atlantic continental
slope, well east and seaward of the Offshore
Project Area (USGS 2021c).

Gas hydrates are a crystalline solid formed of
water and methane. Gas hydrates have also
been found in the uppermost layers of deep-
water continental slope sediments. Because gas
hydrates act much like ice, they can affect the
stability of shallow marine sediments (USGS
2021d).

Localized areas of possible shallow gas have been
identified within the TCG channels in the north to east
part of the WTA and locally within the north part of the
Monmouth ECC. No evidence of gas seeps or fluid
expulsion features at the seafloor have been identified
within the WTA or ECCs studies listed in Section 2.1.

No gas hydrates are expected within the Project Area
because it is outside the zone of gas hydrate stability for
the U.S. East Atlantic continental shelf.
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Table 2.1-1

Potential Natural Hazards in the Offshore Project Area (Continued)

Definition

Hazard

Slump blocks or slump sediments;

instability of slopes at the facility
location

Part 585.626(a)(1)(iii);
Part 585.626(a)(6)(iv)

Slump blocks or slump sediments refer to a
block of unlithified sediments that collapse as a
block or as a flow. Fine-grained slump
sediments are often found on continental
slopes, well east and seaward of the Offshore
Project Area.

Description

The seafloor displays a very gently to gently south to
southeast dipping slope across the Offshore Project Area
(see Section 2.1.1.2.2). No evidence of slump blocks or
slump sediments has been reported in the WTA or ECCs
in the studies listed in Section 2.1.

Ice scour of seabed sediments;
effects of subsea permafrost

Part 585.626(a)(1)(iii);
Part 585.626(6)(vi)

Ice scour refers effects of ice movement across
the land or seafloor, causing striations, gouges,
or erosion. Permafrost is a subsurface layer of
sediment that remains frozen throughout the
year, chiefly in polar regions.

The seabed sediments in the Offshore Project Area are
too far south to be affected by current seasonal ice scour,
nor is permafrost present at this latitude. During the
LGM, the Offshore Project Area was well south of the
furthest extent of glacial ice (see Section 2.1.1.1).

Scour of seabed sediments

Part 585.626(a)(2)(iii)

Seabed sediments can be scoured and eroded
by tidal, wave, storm, or oceanic currents along
the seafloor.

Bottom currents are expected to be low in the Offshore
Project Area (see Section 2.2), given the unconstrained
open ocean setting, the water depths, and the minimal

topographic relief on the seabed in the WTA and along

the ECCs. Localized currents can occur around introduced
structures that can then scour and erode surrounding
seabed sediments. Measures to reduce potential scour
are described in Section 2.1.2.
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Table 2.1-1

Potential Natural Hazards in the Offshore Project Area (Continued)

Hazard

Definition

Description

Assessment of seismic activity

Part 585.626(a)(2)(i)

A probabilistic assessment of the future risk of
seismic activity based upon historic regional
seismic activity, the geologic setting, and other
parameters.

The Projects are not located in an area considered

tectonically activity. The Projects will be designed and
constructed in accordance with applicable seismic
standards.

Seabed subsidence

Part 585.626(a)(2)(iii)

Seabed subsidence is the sinking of the seafloor
and underlying sediments. It can be caused by
several factors.

The potential for seabed subsidence due to compaction
by Project structures will be fully analyzed and assessed
once the complete geotechnical dataset has been
processed and foundation type has been selected;
methodology and results will be presented in final design
and presented in Facility Design Report (FDR). The
Projects will be designed and constructed to minimize
potential seabed subsidence.

Occurrence of sand waves;
sediment transport

Part 585.626(a)(6)(iii);
Part 585.627(a)(1)

Sand waves are mobile bedforms classified by
the BOEM as having wavelengths of >204 ft (60
m) and heights >5.1 ft (1.5 m). Sediment
transport is the movement of sediment particles
either due to gravity or within a fluid.

Bedforms have been shown in the Offshore Project Area
and have been characterized in the 2021 MSIRs
(Appendix II-A1). Seafloor sediment will be disturbed
primarily during the Projects’ construction and some
volume will be suspended into the water column and
subject to transport. A Sediment Dispersion Modeling
study assessing the extent and effects of sediment
suspension, transport and re-deposition is provided in
Appendix II-J3.
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2.11.2.4 Potential Anthropogenic Hazards in Offshore Project Area

Anthropogenic hazards listed in 30 CFR Part 585.627(a)(1) that may affect Projects’ design, siting,
and construction include, but are not limited to, MEC, sediment contamination, shipwrecks with
associated debris, and modern debris on the seafloor.

Munitions and Explosives of Concern (MEC)

MEC is a broad term that includes unexploded ordnance (UXO) and discarded military munitions
or constituents that could pose an explosive hazard.

Atlantic Shores commissioned two site-specific studies to gain a more detailed understanding of
potential MEC in the Offshore Project Area and potential mitigation measures:

e Munitions and Explosives of Concern (MEC) Hazard Assessment (Appendix II-A4a)

e Munitions and Explosives of Concern (MEC) Risk Assessment with Risk Mitigation Strategy
(RARMS) (Appendix [I-Adb).

The MEC Hazard Assessment report determined that the Offshore Project Area is within the low
hazard zones (Zones 2 and 3). Atlantic Shores will follow recommendations in the above reports
to reduce the risk to the industry standard of As Low as Reasonably Practicable (ALARP).
Specifically, Appendix [I-A4b states that "Except in areas which are classified as a significant hazard
(Hazard Zone 1), Ordtek does not recommend that high-resolution magnetometry survey is
necessary to detect buried items. The likelihood of encountering buried items that constitute a
notable safety risk within the low hazard zones (Zones 2 and 3) is deemed to be below the ALARP
threshold. Any additional high-density magnetometer survey would be disproportionate to the
risk within these areas." Because the MEC hazard assessments define the Offshore Project Area as
a low hazard zone for MEC, Atlantic Shores does not plan to conduct a site survey specifically for
MEC. If any UXO/MEC are identified prior to construction, Atlantic Shores will mitigate through
avoidance if possible. Should avoidance not be possible, Atlantic Shores will adhere to the U.S.
Committee on the Marine Transportation System Proposed National Guidance for Industry on
responding to Munitions and Explosives of Concern in U.S. Federal Waters (2023).

Potential Sediment Contamination

Data on sediment contaminant levels in the Offshore Project Area is limited. Three mapped ocean
disposal sites are located proximal to the Offshore Project Area. These are listed in Table 2.1-2;
locations are shown on Figure 2.1-4 (MARCO, C2020). Ocean disposal sites are designated,
permitted, and managed by the U.S. Environmental Protection Agency (EPA) in coordination with
the USACE for the dumping of permitted materials, including dredged material.

The rock dumping ground (Atlantic City Reef site), located proximal to the southwestern corner
of the WTA, is unlikely to contain contaminants, as rocks are less likely to contain contaminants
than dredge spoils or other types of debris. Two ocean disposal sites are located proximal the
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Monmouth ECC. One is a discontinued dumping ground (Axel Carlson Reef site), and one is an
active disposal site for dredged material (Manasquan site). The Axel Carlson Reef site is an artificial
reef complex where many boats, military tanks, and construction materials have been disposed.
The Manasquan site is a small dredge material disposal site that has received dredge spoils from
local inlets. Atlantic Shores will avoid disposal sites designated as reefs.

Table 2.1-2  Mapped Ocean Disposal Sites Proximal to the Offshore Project Area

Size (Square Location in Relation
Site Name Nautical Miles Depth (m) Primary Use to Atlantic Shores
[nm?3]) Project Area
Atlantic City Reef 6.37 Unknown Rock dumping: Proximal to
available southwestern corner of
WTA
Axel Carlson Reef 5.67 Unknown Dumping ground: | Proximal to Monmouth
discontinued ECC
Manasquan 0.11 18 Dredged material | Proximal to Monmouth
disposal: available ECC

Given the types of materials that may have been disposed at Axel Carlson Reef and Manasquan,
these areas may contain contaminated sediments. Atlantic Shores intends to avoid these mapped
disposal sites. Other ocean disposal sites are located outside the Offshore Project Area, but due
to the nature of the activities conducted at these disposal sites, any contaminated sediments at
those sites would be unlikely to migrate to the Offshore Project Area at concentrations that would
affect marine sediment quality. Additional Information is presented in Figure 7.7-2 in Section 7.7
Other Marine Uses and Military Activities.
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Shipwrecks and Debris Fields

Shipwrecks and associated debris fields can pose a hazard to’ construction of the Projects,
particularly cable installation activities. Research has been conducted by a Qualified Marine
Archaeologists (QMAs) to locate wrecks that have been reported in or near the Offshore Project
Area. Project archaeologists are also evaluating the Projects’ survey data to identify known and
potential shipwrecks and associated debris fields, and to determine cultural significance (Section
6.3, Marine Archaeological Resources). Efforts will be made to avoid impacts to any shipwreck
sites or debris fields that are listed or eligible for listing on the National Register of Historic Places
and, for State waters, the New Jersey Register of Historic Places, as described in Section 6.3 Marine
Archaeological Resources.

Modern Debris

Modern debris on the seafloor, such as fishing debris or materials discarded by ships, can pose a
potential risk to offshore cable installation equipment, anchored or jack-up vessels, or other
construction activities. These features are detected and mapped during the HRG surveys.

Cable Crossings

As described in Section 4.5.8 of Volume |, the ECCs will cross existing marine infrastructure,
including submarine cables (see Figure 2.1-5). The Monmouth ECC could have up to 15 crossings
that each export cable will need to complete, while the Atlantic ECC could have up to four
crossings for each export cable.* It is also estimated that up to 10 inter-array cable crossings and
up to two inter-link cable crossings may be required.

Any cable crossing will be surveyed in accordance with applicable industry standards and practices
and, if the cable is still active, Atlantic Shores will seek to enter into a crossing agreement with its
owner. The crossing agreement will address crossing methods, setback requirements, and other
parameters. Atlantic Shores has identified all cable owners and has initiated discussions regarding
crossing methods and/or setbacks.

At each crossing, before installing the Atlantic Shores cable, the area around the crossing will be
cleared of any marine debris. Depending on the status of the existing cable and its location, such
as burial depth and substrate characteristics, cable protection may be placed between the existing
cable and the Atlantic Shores overlying cable. However, if sufficient vertical distance exists, such
protection may be avoided. The presence of an existing cable likely would prevent the Atlantic
Shores cable from being buried to its target burial depth of 5 to 6.6 ft (1.5 to 2 m). In this case,
cable protection may be required at the crossing location to cover the new cable. Following
installation of the new cables, the cable crossing will be surveyed again.

4 The maximum number of cable crossings for each ECC accounts for the possibility that other offshore cables may be

installed prior to the start of Projects construction.
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2.11.3 Local Geology — Terrestrial

This section describes the terrestrial geology and soils within the Onshore Project Area (i.e., at the
landfall sites, along the two proposed onshore cable interconnection routes, and at the proposed
onshore substation and/or converter station sites) from review of published information and
Project-specific soils reports (see Appendix II-A7a and A7b). The Onshore Project Area is located
within the Coastal Plain physiographic province of New Jersey.

Atlantic Shores has identified two counties in New Jersey where onshore facilities for the Projects
may be located:

¢ Monmouth County: onshore Project components in Monmouth County include the
Monmouth Landfall Site and the Larrabee Onshore Interconnection Cable Route. The
Larrabee Onshore Interconnection Cable route will include a new substation and/or
converter station at the Lanes Pond Road Site or the Randolph Road Site or the
interconnection to a substation and/or converter station at the Brook Road Site developed
under the NJBPU's State Agreement Approach (SAA)°.

e Atlantic County: onshore Project components in Atlantic County include the Atlantic
Landfall Site and Cardiff Onshore Interconnection Cable Route. The Cardiff Onshore
Interconnection Cable route includes a substation and/or converter station at the Fire
Road Site.

For onshore Project facilities located in both Monmouth and Atlantic counties, shallow bedrock is
not expected during underground installation of the onshore interconnection cables due to the
thickness of coastal plain sediments below coastal New Jersey. Subsurface conditions within the
Projects’ vertical and lateral footprints will be confirmed during geotechnical surveys planned
within the Onshore Project Area. This section describes the local geology and soils present in each
county.

21131 Monmouth County

The offshore export cables within the Monmouth ECC will transition onshore at the Monmouth
Landfall Site in Sea Girt Borough. As described in Section 4.8.2 of Volume |, the Larrabee
underground onshore interconnection cable route will then utilize existing roadway and utility
rights-of-way (ROWs) and a paved bikeway to interconnect to the proposed Project substation
and/or converter station, which is located on a previously disturbed land parcel (see Figure 4.8-2
in Volume I). The underground cable route will then continue to the Point of Interconnection (POI)
at the nearby existing Larrabee Substation.

The Monmouth Landfall Site will be in the southeast corner of a previously disturbed area at the
Army National Guard Training Center (NGTC) in Sea Girt Borough. The offshore to onshore cable

5 https://www.nj.gov/bpu/about/divisions/ferc/saa.html
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transition will be accomplished using horizontal directional drilling (HDD), to avoid nearshore and
beach effects (see Section 4.8 of Volume I). The HDD will penetrate subsurface nearshore
unconsolidated sands, silts, and clays. The HDD will be installed at depths designed to prevent
exposure of the cable at the landfall site from beach and nearshore erosion.

The onshore interconnection cable route will largely be constructed within previously developed
and disturbed areas. Undisturbed soil units mapped by the NRCS within approximately 100 ft (30.5
m) of the centerline of Larrabee onshore interconnection cable route and associated substation
and/or converter station locations are shown and described in Appendix II-A7a. In summary, a
total of 27 soil units are mapped within the Onshore Project Area. The most common soil series
are the Klej loamy sand, the well-drained Downer sandy loam, and the Downer-Urban land
complex, located in knolls and hills. Additional physical characteristics of the soils are described
in Appendix 11-A7a, including inclusions, hydric status, acidity, drainage characteristics and other
conditions relevant to suitable onshore design of the Projects.

A Phase | Environmental Site Assessment will be conducted prior to ground disturbing activities
in the Onshore Project Area to confirm the site conditions present within the Projects’ construction
footprint. If potentially impacted soils are encountered during construction, Atlantic Shores will
address this issue in accordance with applicable Federal, State, and local laws and regulations.

2.11.3.2 Atlantic County

As described in Section 4.7 of Volume |, the offshore export cables within the Atlantic ECC will
transition onshore at the Atlantic Landfall Site in Atlantic City. The Atlantic Landfall Site will be
located on a parcel of land that is currently used as a public parking lot bounded by Pacific,
South Belmont, and South California Avenues and California Avenue within Atlantic City in
Atlantic County, New Jersey (see Figure 4.8-1 of Volume I). This landfall site will include
underground transition vaults associated with the Atlantic export cables (one per export cable).

The Cardiff Onshore Interconnection Cable Route will then run underground within existing
roadway, utility ROWs and a paved bike path to connect to the local electrical grid at the existing
Cardiff Substation POI. Between the landfall and the POI, the onshore interconnection cables will
also connect to a proposed Project substation and/or converter station along the route (see Figure
4.8-1 of Volume I).

Atlantic City, including the Atlantic Landfall Site and the first portion of the Cardiff Onshore
Interconnection Cable Route, is located on Absecon Island, a highly developed low, sandy barrier
island separated from the mainland by Absecon Bay and adjacent tidal marshes. Absecon Island
is one of the current systems of northeast to southwest oriented geologically recent barrier islands
along the southern New Jersey coast. Landward of the islands are large tidal lagoons, estuaries,
and marshlands such as Absecon Bay.

The offshore to onshore export cable transition at the Atlantic Landfall Site will be initiated from
a paved parking lot or in-street landfall located landward of the beach, dunes, and adjacent
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roadway, to minimize effects to the beach and nearshore environments. The transition will be
accomplished using HDD (see Section 4.8 of Volume 1). The HDD will penetrate subsurface
nearshore unconsolidated sands, silts, and clays. The HDD will be installed at depths designed to
prevent exposure of the cable at the landfall site due to beach and nearshore erosion.

The onshore cable route will be constructed largely within previously developed and disturbed
areas. Undisturbed soil units mapped by the NRCS within approximately 100 ft (30.5 m) of the
centerline of the Cardiff Onshore Interconnection Cable Route and proposed substation and/or
converter station locations are shown and described in Appendix II-A7b. In summary, a total of 18
soil units are mapped within the Onshore Project Area. The most common soil series are the well-
drained Downer loamy sand, sandy hydric Psammaquents often found in flat areas, and the well-
drained Psamments found in flat areas. Additional physical characteristics of the soils are
described in Appendix II-A7b, including inclusions, hydric status, acidity, drainage characteristics
and other conditions relevant to suitable onshore design of the Projects.

As noted for Monmouth County, a Phase 1 Environmental Site Assessment will be conducted prior
to ground disturbing activities in the Onshore Project Area to confirm the site conditions present
within the Projects’ construction footprint. If potentially impacted soils are encountered during
construction, Atlantic Shores will address this issue in accordance with applicable Federal, State,
and local laws and regulations.

2.1.2 Potential Impacts and Proposed Environmental Protection Measures

Geological conditions influence Project siting and design. Geological conditions may also be
disturbed by Project construction, O&M, or decommissioning. Project facilities and activities which
may be affected by geological conditions, or which may disturb geologic conditions, are
presented in Table 2.1-3.

Table 2.1-3  Impact Producing Factors for Geology

Construction & Operations &

Impact Producing Factors

Decommissioning

Installation Maintenance
Influence of Site Geology on Project Design ° ° °
Natural and Anthropogenic Hazards . ° °
Installation and Maintenance of New . . .
Structures and Cables
Presence of Structures and Cables ° °

The maximum Project Design Envelope (PDE) analyzed for the purpose of this section is the
maximum onshore and offshore build-out of the Projects (as defined in Section 4.11 of Volume I).
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2.1.2.1 Influence of Site Geology on Design of the Projects’

Offshore

Atlantic Shores has conducted HRG and geotechnical surveys of the WTA and/or ECCs in 2019,
2020, 2021, and 2022. All survey data are being carefully evaluated to guide the siting, design, and
engineering of offshore components, including WTG and OSS foundations and offshore cables
(export, inter-array, and inter-link cables).

As described in Section 3.4 of Volume |, Atlantic Shores performed an extensive evaluation of all
viable WTG and OSS foundation types that may be suitable for the geological conditions in the
WTA. Following this detailed analysis, which included an assessment of preliminary sediment
profiles, Atlantic Shores determined that piled, suction bucket, and gravity foundations are all
suitable to include in the PDE (see Sections 3.4, 4.2, and 4.4 of Volume I). Subsequent to additional
review and consultation with multiple federal agencies, Atlantic Shores has committed to using
monopiles for all WTGs associated with Project 1. WTG foundations for Project 2 will be either
monopiles or piled jackets. Only one WTG foundation type (monopile or piled jackets) will be
utilized for all WTG positions in Project 2. OSS and met tower foundations will consist of either
piled, suction bucket, or gravity foundations. Only one OSS foundation type (piled, suction bucket,
or gravity) will be utilized for all OSSs in Project 2. As additional geophysical and geotechnical
data are evaluated, Atlantic Shores will continue to refine the design of the foundation types
specific to geological conditions. Atlantic Shores is also continuing to evaluate geophysical and
geotechnical data to inform the siting and design of the inter-array cables within the WTA.

Atlantic Shores is also evaluating geological conditions within the ECCs using data from the
marine field investigations. As described in Section 3.3 of Volume |, Atlantic Shores considered
geological conditions when siting the ECCs. Mapped surficial and shallow geological
characteristics were used to confirm technical feasibility for cable installation tools. The presence
of mobile sediments was also assessed (see Section 2.1.2.2). Mobile sediments may pose a risk of
over-burial or exposure of the cable (see Section 3.3 of Volume I). Bathymetry maps were also
used during siting of the ECCs to identify any areas of steep slopes, which are not preferred due
to expected installation constraints (see Section 3.3 of Volume I).

During siting of the ECCs, sandy sediments were preferred over rocky, stiff, or very fine sediments
to ensure cable burial to a sufficient depth (see Section 3.3 of Volume I). The Projects’ ECCs were
routed to avoid most Federal- and State-designated sand resource areas and sand borrow sites
in the vicinity of the Offshore Project Area (see Section 2.1.1.2.2). For the small segments of both
of the ECC 2020 survey routes which cross designated sand resource areas and sand borrow sites,
Atlantic Shores actively coordinated with the relevant regulatory agencies to reroute small
portions of the ECCs in 2021 to avoid mapped sand resource areas in accordance with Federal

and State requirements and industry BMPs (see Section 7.7 Other Marine Uses and Military
Activities).
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Onshore

Atlantic Shores considered site geology when developing the onshore interconnection cable
routes. The selected onshore interconnection cable routes each provide shorter, more direct
routes than other alternatives considered to minimize the area disturbed (see Section 3.2.4 of
Volume [). Additionally, the onshore interconnection cable routes will largely be constructed
within previously developed and disturbed areas such as existing roadways, utility ROWSs, and/or
bike paths to minimize effects to undisturbed land areas. Atlantic Shores will also use trenchless
techniques (e.g., HDD, pipe jacking, and jack-and-bore) to minimize soil disturbance in select
locations such as wetlands, waterbodies, or busy roadways.

Atlantic Shores will conduct geotechnical borings as necessary to confirm geological subsurface
conditions prior to onshore interconnection cable installation. Atlantic Shores is also evaluating
sediment profiles at the landfall sites and in the nearshore area to engineer the HDD bore paths.
Use of HDD will avoid effects to the beaches at the landfall locations.

Onshore substation and/or converter station sites were selected to avoid disturbance to
undeveloped land areas and resources such as wetlands and floodplains (see Section 4.9.1 of
Volume I).

2.1.2.2 Natural and Anthropogenic Hazards

The Projects will avoid natural and anthropogenic hazards to the maximum extent practicable.
Offshore

The Offshore Project Area has been sited and designed to avoid natural hazards to the maximum
extent practicable. The Projects will be sited on a largely level submerged continental shelf in
interbedded coastal plain and marine sediments. Project structures are not expected to encounter
bedrock. The passive margin setting is comparatively inactive and stable tectonically. Faults have
not been identified in the Offshore Project Area, based upon the studies in Section 2.1.1.

Sandy sediments are predominant on the seafloor in the Offshore Project Area. Project
components have been sited within sandy sediments, which are preferred over rocky, stiff, or very
fine sediments to ensure cable burial to a sufficient depth. Mobile sand bedforms (i.e., ripples,
megaripples, and sandwaves) were mapped from the site-specific G&G data within the WTA and
ECCs. The presence of these features may necessitate the removal of the tops of some sand
bedforms prior to offshore cable installation to ensure the cables can be installed within stable
seabed. Sand bedform removal will be limited only to the extent required to achieve adequate
cable burial depth. Additionally, foundations, particularly gravity foundations, may require some
seabed preparation. Seabed preparation involves removing the uppermost sediment layer to
establish a level surface, remove any surficial sediments that are too weak to support the planned
structure, and enable full contact between the foundation’s base and the seafloor.
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Atlantic Shores considered natural and anthropogenic hazards to develop the target burial depth
for the offshore cables. All offshore cables will have a target minimum burial depth of 5 to 6.6 ft
(1.5 to 2 m). The cable burial depth is based upon a cable burial risk assessment that considers
activities such as anchor use and commerecial fishing practices to develop a safe target burial depth
for the cables (Appendix 11-A5). Cable surveys will be performed at regular intervals to identify any
issues associated with potential scour and depth of burial (see Section 5.4.4 of Volume I). Atlantic
Shores is continuing to investigate the potential presence of anthropogenic hazards. The Projects
have been designed to avoid three mapped ocean disposal sites located proximal to the Offshore
Project Area. Atlantic Shores also plans to avoid shipwrecks and MEC. If any anthropogenic
hazards cannot be avoided, appropriate mitigation measures will be developed in consultation
with BOEM and other appropriate resource agencies. Mitigation strategies for MEC are presented
in Section 2.1.1.2.4 and Appendix II-Adb.

Existing cables cross both ECCs. Atlantic Shores has identified all cable owners and has initiated
discussions regarding crossing methods and/or setbacks.

The Projects will also be managed by a comprehensive Oil Spill Response Plan (OSRP) to minimize
risk of sediment contamination (see Volume I, Appendix I-D).

Onshore

Atlantic Shores is proposing to accomplish the offshore-to-onshore transition at each landfall site
using HDD. The HDD will be installed at depths designed to prevent exposure of the cable at the
landfall sites due to beach and nearshore erosion.

The onshore interconnection cable route will largely be constructed within previously developed
and disturbed areas. A Phase 1 Environmental Site Assessment will be conducted prior to ground
disturbing activities in the Onshore Project Area. Any potentially impacted soils will be addressed
in accordance with applicable Federal, State, and local laws and regulations. Atlantic Shores will
also develop and maintain a Spill Prevention, Control, and Countermeasure (SPCC) Plan for the
life of the Projects.

During installation of the onshore interconnection cable, existing underground utilities along the
onshore interconnection route could constitute an anthropogenic hazard. Atlantic Shores has
confirmed utility locations using available as-built plans, survey pits, and/or Ground Penetrating
Radar (GPR) of the existing infrastructure and is consulting with the New Jersey Department of
Transportation (NJDOT), involved municipalities, and utility representatives to ensure appropriate
siting and placement of the Projects’ infrastructure.

2.1.2.3 Installation and Maintenance of New Structures and Cables

The installation of new structures and cables may result in the following:

e temporary disturbance to marine sediments and terrestrial soils during construction and
decommissioning
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e temporary effects to water quality from suspension and transport of disturbed marine
sediments or erosion and sedimentation of terrestrial soils.

Offshore

The installation of new WTG and OSS foundation structures and offshore cables will temporarily
disturb marine sediments. As described in Section 4.0 of Volume |, seafloor-disturbing activities
include seabed preparation, placement of scour protection, installation of WTG and OSS
foundations, limited dredging of the tops of mobile bedforms, cable installation activities, HDD
operations at the landfall sites, anchoring of support vessels, and use jack-up vessels. A summary
of the seafloor disturbance under the maximum design scenario is presented in Section 4.11 of
Volume I.

Seafloor disturbance will mobilize and temporarily suspend some shallow sediments into the
water column, where they may be transported and re-deposited onto the seafloor. Sediment
disturbance resulting from installation of new structures and cables is expected to result in a short-
term increase in suspended sediment concentrations at the seafloor, limited to areas immediately
adjacent the specific construction activity. Effects to water quality will be temporary and localized,
and no long-term effects to water quality conditions are anticipated (see Section 3.2 Water
Quality). Atlantic Shores will use the shortest feasible offshore cable route to minimize seafloor
disturbance and will select cable installation techniques (e.g., jet plow embedment) that minimize
sediment suspension to the maximum extent practicable. Atlantic Shores will also use anchor
midline buoys and dynamically positioned vessels as practicable to minimize seafloor disturbance.
Sediments disturbed during construction activities are not expected to contain contaminants
given that sediments are predominantly sandy and known sources of anthropogenic
contaminants (i.e., the mapped ocean disposal sites described in Table 2.1-2) will be avoided.

During O&M, the degree of suspended sediment will be significantly lower than during
construction because any needed maintenance activities will be limited to discrete portions of
offshore cables or structures. Any effects during O&M are expected to be short-term and
temporary due to the sandy seafloor in the Offshore Project Area. Decommissioning of structures
and cables is expected to have similar short-term and localized effects as those described for
construction.

Onshore

Atlantic Shores has minimized potential disturbance of terrestrial soils by siting the onshore
interconnection cables primarily along existing roadways, utility ROWs, and/or along bike paths.
Atlantic Shores is also proposing to use HDD to accomplish the offshore-to-onshore transition,
which will minimize the amount of soil disturbance at the landfall sites. Atlantic Shores will also
use trenchless techniques to minimize soil disturbance in select locations such as wetlands,
waterbodies, or busy roadways.
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BMPs will be employed to properly contain excavated soils and sediments and stabilize disturbed
soil areas, to avoid erosion and sediment runoff into waterbodies. These will include, but are not
limited to, the following:

e pre-construction installation of appropriate erosion and siltation control measures, such
as siltation fencing, near water bodies, around catch basins, and around temporary
stockpiles

e regular monitoring of disturbed areas and existing drainage areas, and monitoring of these
areas immediately after precipitation events and adjustment of measures as needed

e development of a dust control plan to control dust during construction, in compliance
with applicable dust control standards in NJDOT's Soil Erosion and Sedimentation Control
Standards

e stabilization, through seeding or re-paving of disturbed areas as appropriate, as soon as
possible following installation activities

e development of a Stormwater Management Plan, including erosion and sedimentation
control measures.

2.1.2.4 Presence of Structures and Cables

Offshore Project structures such as WTG and OSS foundations will occupy areas of the seabed
over the operational life of the Projects. The presence of these structures may result in localized
changes to the seafloor.

During O&M, localized bottom currents can develop around Project structures at the seabed that
can then scour and erode sediments surrounding foundations. To minimize these effects and
maintain the structural integrity of the foundation, scour protection may be installed on the
seafloor at the base of each foundation. Types of scour protection that may be utilized around
WTG and OSS foundations include rock placement, rock bags, grout- or sand-filled bags, concrete
mattresses, ballast-filled mattresses, or frond mattresses described in Sections 4.2.5 and 4.4.3 of
Volume |, respectively. Alternately, for monopile foundations, scour protection may not be used;
if scour protection is not used, the depth of penetration will be increased to account for the
expected scour (see Table 4.2-1 in Volume ).

Offshore cable surveys will be performed at regular intervals to identify any issues associated with
potential scour and depth of burial (see Section 5.4.4 of Volume |). If needed, cable protection, as
described in Section 4.5.7 of Volume |, will be installed.

2.1.2.5 Summary of Proposed Environmental Protection Measures

The Projects will be designed to be compatible with geologic conditions in the Project Area.
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Offshore

HRG and geotechnical surveys of the WTA and/or ECCs were conducted in 2019, 2020,
2021, and 2022 to provide detailed site data for Project siting and design.

The shortest feasible offshore cable route will be used to minimize seafloor disturbance.
Additionally, dynamic positioning vessels and jet plow embedment will be used to the
maximum extent practicable to minimize sediment disturbance and alteration during the
offshore cable installation process. Atlantic Shores will also use anchor midline buoys on
anchored construction vessels, where feasible, to minimize disturbance to the seafloor and
sediments.

The Projects will be designed to avoid known natural and anthropogenic hazards to the
maximum extent practicable. This includes avoidance of three proximal mapped ocean
disposal areas, shipwrecks, and MEC.

The ECCs were routed to avoid most Federal- and State-designated sand resource areas
and sand borrow sites.

Existing cables cross both ECCs. Any cable crossing will be surveyed in accordance with
applicable industry standards and practices both before and after each cable crossing.
Atlantic Shores has identified all cable owners and has initiated discussions regarding
crossing methods and/or setbacks.

All offshore cables will be buried to a target depth of 5 to 6.6 ft (1.5 to 2 m) to avoid
interference with existing marine uses (e.g., anchoring and commercial fishing) and protect
the cable.

The Projects will also be managed by a comprehensive OSRP, to minimize risk of sediment
contamination.

Cable surveys will be performed at regular intervals to identify any issues associated with
potential scour and depth of burial.
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Onshore

2.2

A Phase 1 Environmental Site Assessment will be conducted prior to ground-disturbing
activities to assess the presence or absence of pre-existing contamination in the
construction footprint.

Onshore geotechnical borings will be conducted as needed.

Onshore interconnection cable routes have been sited to travel primarily along previously
disturbed areas such as existing roadways, utility ROWSs, and/or bike paths.

HDD will be used at the landfall sites. The HDD will be installed at depths designed to
prevent exposure of the cable due to beach and nearshore erosion.

A dust control plan will be prepared to control fugitive dust during construction, in
compliance with applicable dust control standards in NJDOT's Soil Erosion and
Sedimentation Control Standards.

Trenchless techniques will be used to minimize soil disturbance in select locations such as
wetlands, waterbodies, or busy roadways.

An SPCC Plan will be developed and maintained for the life of the Projects.

BMPs will be employed to properly contain excavated soils and sediments and stabilize
disturbed land areas, to avoid erosion and sediment runoff into nearby resource areas.
These will include, but are not limited to:

o pre-construction installation of appropriate erosion and siltation control measures,
such as siltation fencing, near water bodies, around catch basins, and around
temporary stockpiles

o regular monitoring of disturbed areas and existing drainage areas, and monitoring
of these areas immediately after precipitation events and adjustment of measures
as needed

o stabilization, through seeding or re-paving of disturbed areas as appropriate, as
soon as possible following installation activities

o development of a Stormwater Management Plan, including erosion and
sedimentation control measures.

Physical Oceanography and Meteorology

This section describes the oceanographic and meteorological (metocean) conditions affecting the
Onshore and Offshore Project Areas, including a discussion of physical characteristics of currents,
regional circulation, and winds, and how the proposed facilities, construction, operation, and

ATLANTIC SHORES | Environmental Setting 2-28



maintenance (O&M), and decommissioning may affect or be affected by the metocean conditions
within the Project Areas.

2.2.1 Affected Environment

The information in this section used to characterize the affected environment is based on
published data as cited herein and the following site-specific surveys and reports:

¢ Volume | Metocean Analysis (Appendix II-B1) was conducted in 2020 and evaluated
long-term hindcast modelized timeseries, dating back to 1979, at four representative
locations (one in the northern portion of the Lease Area OCS-A 0499 [Lease Area], one in
the southern portion of the Lease Area, and one at each landfall location) describing the
wind, wave, current, and atmospheric conditions. The study addressed both normal and
extreme conditions and was used for preliminary design work, namely for foundations and
wind turbine selection.

¢ Volume Il Metocean Design Basis (Appendix II-B2) was conducted in 2020 and presents
the background data and full data sets and methodologies used to develop Volume |
Metocean Analysis Report.

Although high fidelity modelized data are useful to describe site conditions, Atlantic Shores (in
collaboration with Rutgers University and MARACOOS) deployed its first floating light detection
and ranging (lidar) system outside of the Lease Area on December 29, 2019, to further enhance
its understanding of metocean conditions. The system consists of a buoy with various instruments
measuring wind, wave, water level, currents, as well as parameters such as air and water
temperature, air pressure, and conductivity. The key measuring system of the system is the lidar
profiler that measures wind speed and directions above the buoy at various heights up to 820
feet (ft) (250 meters [m]) above sea level. All data collected by this first deployment are made
public through the MARACOOS ERDDAP server.

Atlantic Shores also initiated a multi-year site-specific metocean campaign in the Lease Area,
which begins with approval of the Site Assessment Plan (SAP) in April 2021. This campaign will
further refine the understanding of conditions (including the extremes of those conditions) and
validate modeling data within the Offshore Project Areas. A detailed report pertaining to this
campaign will be provided to BOEM as part of the design basis in the Facility Design Report (FDR).

These collective metocean studies are key inputs into the Project design basis. The results of these
multi-year studies will be provided with the FDR and Fabrication and Installation Report (FIR) prior
to Project construction.

The Atlantic Shores Offshore Project Area includes the Wind Turbine Area (WTA), which is
comprised of Project 1, Project 2 and the Overlap Area. The WTA is located in the Mid-Atlantic
Bight region which extends from Cape Hatteras, North Carolina, to Cape Cod, Massachusetts. The
larger Atlantic Shores Project Region can be divided into two parts: the Atlantic Shores Offshore
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Project Region, which extends from North Carolina to Massachusetts encompassing the Mid-
Atlantic Bight, and the Atlantic Shores Onshore Project Area, which ranges from Atlantic City, New
Jersey, to Sea Girt, New Jersey. The Offshore Project Region is affected by the circulation features
of the Mid-Atlantic Bight coastal area, as well as the Gulf Stream current and eddies, while the
Onshore Project Area experiences the humid subtropical climate of the Mid-Atlantic region. Based
on a scientific literature review and metocean studies conducted for Atlantic Shores (see Appendix
[I-B1 and Appendix 1I-B2), the major oceanographic and meteorological processes that are
expected to influence the Offshore Project Area are wind, waves, currents, tides, tidal currents, and
hurricanes and strong storms.

The following sections discuss the primary metocean conditions affecting the Offshore Project
Area.

2.2.1.1 Currents

The offshore waters near the Mid-Atlantic Bight are influenced by two main current systems: the
southward flowing cool water (temperatures less than 46 degrees Fahrenheit/8 degrees Celsius
[46 °F/8 °C]) coming from New England and the warm water of the Gulf Stream, which flows
northward along the coast from Florida to North Carolina and then migrates northeastward into
deeper water after reaching Cape Hatteras at 35°N (see Figure 2.2-1). The Gulf Stream can have
significant effects on the ecosystems of the Mid-Atlantic Bight.

The currents near the Offshore Project Area in the coastal Mid-Atlantic Bight are separated and
flow in opposite directions at a point which varies over a distance of 54 nautical miles (nm) (100
kilometers [km]) along the New Jersey coastline (Ashley et al. 1986). This bifurcation phenomenon
is likely caused by the combination of several mechanisms including wave refraction, residual drift
of ocean currents over the continental shelf, and swell processes. The currents near the bifurcation
point show spatial variation, especially regarding the short-term regional current pattern (Buteux
1982). However, variability is less pronounced over the long term (Bumpus 1965).

In combination with this regional scale pattern, small scale circulation patterns are also present
near the coast. These currents are caused by wave refraction around ebb tidal deltas and rip
current circulation. However, the smaller scale current reversals do not show significant spatial
variation and can cause erosion in the Offshore Project Area.

Beardsley and Winant (1978) discussed two possible mechanisms that can drive the alongshelf
flow in the Mid-Atlantic Bight region: river runoff and the physical mechanism which creates
alongshelf pressure gradient. The study found that river runoff cannot solely drive the alongshelf
flow. Rather, in addition to the runoff, large scale wind stress and heat flux distribution are
necessary.

Based on High Frequency (HF) Radar data collected in the New Jersey Shelf, Kohut et al. (2004)
found that the annual mean current measured between May 1999 and May 2000 showed a weak
southwestward flow along the shore as presented in Figure 2.2-2. This study discussed the
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seasonal variation of the New Jersey Shelf current, where stratification caused by freshwater runoff
and warmer temperatures can be seen during the summer season. However, during the winter
season, current is more variable and shows relatively less correlation with the wind and is strongly
correlated with the topography.

Gong et al. (2010) also characterized the spatial structure of the mean current and seasonal surface
circulation in the New Jersey Shelf, using long-range HF radar data from 2002 to 2007. The mean
surface flow over New Jersey Shelf is between 1 and 5 inches per second (in/s) (2 and 12
centimeters per second [cm/s]) down shelf and towards the south. The study also suggested that
the surface flow in the New Jersey Shelf is a function of topography, seasonal stratification, and
wind forcing. The current is in the same direction of the wind during the unstratified/mixed
(winter) season, as dominant northwest winds drive cross-shelf offshore flows. However, during
the stratified season (summer), the flow direction is to the right of the wind due to Ekman forcing,
as dominant southwest wind drives cross-shelf offshore flow. During the transition seasons (spring
and autumn), northeast winds drive energetic along-shelf flows.

An extremal analysis of current speed for different return periods and different depth levels from
all directions is presented in Table 2.2-1 based on the hindcast period 1924-2018 of GROW-FINE
East Coast Model (GFEC) model (see also Appendix [I-B2). Based on this analysis, the maximum
current speed can reach 1.21 feet per second (ft/s) (0.37 meters per second [m/s]) at the surface
layer for a 1-year return period, which is close to the annual maximum of the shelf break jet of the
Mid-Atlantic Bight (Chen and He 2010).

Table 2.2-1 Extreme Current Speeds (as ft/s and m/s) for Different Return Periods from a
location in the Wind Turbine Area (WTA)

Current Speed for Return Period

Depth Level 10 Year 50 Year 100 Year
ft/s m/s ft/s m/s ft/s m/s
Surface 1.21 0.37 2.72 0.83 3.70 1.13 4.10 1.25
Depth Average 1.08 0.33 2.36 0.72 3.11 0.95 3.41 1.04
Near-Bottom 0.89 0.27 2.00 0.61 2.72 0.83 3.02 0.92
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2.2.1.2 Tides

The nature of tides on the Mid-Atlantic Bight shelf is semi-diurnal (i.e., changes direction twice a
day) and rotary. In offshore regions, tidal currents are weak (less than 0.2 ft/s [0.05 m/s]); however,
nearshore tidal currents could reach velocities of 5 ft/s (1.5 m/s) (USDOI 1982).

Tidal levels relative to lowest astronomical tide are extracted from the closest National Oceanic
and Atmospheric Administration tide station (Station ID: 8534720) to the Offshore Project Area
and presented in Table 2.2-2. The Highest Astronomical Tide recorded at the station is 7.05 ft (2.15
m) while the Mean Tide Level is 3.38 ft (1.03 m) above Lowest Astronomical Tide.

Table 2.2-2  Tidal Levels Relative to Lowest Astronomical Tide at Atlantic City, New Jersey

Tide Levels Feet Meters
Highest Astronomical Tide 7.05 2.15
Mean Higher High Water 5.81 1.77
Mean High Water 5.31 1.65
North American Vertical Datum (NAVD88) 3.84 1.17
Mean Sea Level 3.44 1.05
Mean Tide Level 3.38 1.03
Mean Low Water 1.38 0.42
Mean Lower Low Water 1.21 0.37
Lowest Astronomical Tide 0.00 0.00

The monthly average, maximum, and minimum water levels near the landfall sites is presented in
Table 2.2-3, based on the observation data from Atlantic City Steel Pier (Buoy 8534720), and tidal
elevation record from Sandy Hook, New Jersey (Buoy 8531680) in 2019. The data show the
maximum water level of 5.16 ft (1.57 m) in October; however, as discussed in Appendix II-B1, the
absolute extreme maximum water level of this station is 6 ft (1.83 m) above mean sea level (AMSL)
as recorded on September 14, 1944. The absolute extreme minimum is 7.45 ft (2.27 m) below
mean sea level (BMSL) as recorded on January 10, 1978 (Tides and Currents 2020a).

Tidal elevation record at Sandy Hook, New Jersey, shows the maximum water level of 5.16 ft (1.572
m) in January 2019. The absolute extreme maximum and minimum water level of this station is
9.45 ft (2.881 m) AMSL and 6.95 ft (2.118 m) BMSL as recorded on October 26, 2012, and on
January 10, 1978, respectively (see Appendix II-B1; Tides and Currents 2020b).
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Table 2.2-3  Tidal Elevation (Relative to Mean Sea Level) Measurement in Atlantic City and
Sandy Hook, New Jersey Buoys

Atlantic City Steel Pier Sandy Hook, New Jersey
Mean Max Min Mean Max Min

ft 0.21 0.46 -4.66 0.23 5.16 -5.22
January

m 0.06 0.14 -1.42 0.07 1.57 -1.59

ft -0.05 0.40 -3.68 0.02 4.66 -4.07
February

m -0.01 0.12 -1.12 0.01 1.42 -1.24

ft 0.21 4.01 -3.65 0.24 4.94 -4.45
March

m 0.07 1.22 -1.11 0.07 1.51 -1.36

ft 0.41 3.78 -3.11 037 4.50 -3.53
April

m 0.13 1.15 -0.95 0.11 1.37 -1.08

ft 0.68 4.21 -2.29 0.77 444 -242
May

m 0.21 1.28 -0.70 0.24 1.35 -0.74

ft 0.61 392 -2.42 0.71 437 -2.65
June

m 0.19 1.20 -0.74 0.22 133 -0.81

ft 0.59 4.03 -2.33 0.70 439 -2.56
July

m 0.18 1.23 -0.71 0.21 134 -0.78

ft 0.78 4.06 -2.76 0.77 432 -3.22
August

m 0.24 1.24 -0.84 0.24 132 -0.98

ft 0.87 4.19 -2.45 0.79 4.52 -2.94
September

m 0.27 1.28 -0.75 0.24 1.38 -0.90

ft 1.11 5.16 -2.90 1.02 5.07 -3.80
October

m 0.34 1.57 -0.89 0.31 1.54 -1.16

ft 0.62 441 -3.28 0.56 4.52 -3.73
November

m 0.19 1.34 -1.00 0.17 1.38 -1.14

ft 0.38 417 -3.48 0.41 449 -4.20
December

m 0.12 1.270 -1.06 0.12 1.37 -1.28
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2.2.1.3 Water Temperature, Salinity, and Density

There are three main water masses present in the Mid-Atlantic Bight: the relatively fresh Shelf
Water with salinity less than 35 parts per thousand (ppt); the more saline slope water (35 ppt <
salinity < 36 ppt); and the warm and salty Gulf Stream (temperature >64 °F [18 °C], salinity >36
ppt) (Miller et al. 2014).

Using satellite-derived velocity and temperature data, Connolly and Lentz (2014) showed that
interannual variability in wintertime temperature in the Mid-Atlantic Bight is partially controlled
by alongshore advection of warmer water. The study also demonstrated that surface heat flux is
controlled by the difference of air-sea temperature.

Based on data collected at the New Jersey Wind Energy Area (NJ WEA) for 2003-2016, the median
salinity of the water in the Offshore Project Area is 32.2 ppt and ranges from 29.4 to 34.4 ppt.
Temperature in the Offshore Project Area shows higher seasonal variability (BOEM 2017), with
variation of temperature as high as 68 °F (20 °C) at the surface and 59 °F (15 °C) at the seabed
(BOEM 2017). During spring and summer, the water in the Mid-Atlantic Bight experiences a strong
stratification caused by increased freshwater runoff and warmer temperatures. During this time,
the warm fresh water creates a layer over the cooler and saltier layer; thus, preventing the water
from mixing. This creates a bottom-trapped, cold, nutrient-rich pool, referred to as the Mid-
Atlantic Cold Pool that extends from Georges Bank, Maine to Cape Hatteras, North Carolina and
is located over the mid- and outer-shelf of the Mid-Atlantic Bight (NEIEA n.d.; Chen et al. 2018).

The formation of the Cold Pool is driven by seasonal patterns in solar heating and wind (Ganim
2019) and is not spatially uniform (Lentz 2017). It forms at the start of spring, when wind mixing
is reduced and surface heat fluxes increase, causing the water column to become stratified (Ganim
2019; Lentz 2017). Freshwater runoff in the spring can further intensify stratification (Castelao et
al. 2010). The Cold Pool, located along the seafloor, is isolated from warming surface waters by
the seasonal thermocline and creates habitat conditions that provide thermal refuge to colder
water species in the Mid-Atlantic Bight ecosystem (Lentz 2017). Cold Pool waters are nutrient-
enriched and, when upwelled toward the surface, can drive phytoplankton growth and high
concentrations of particulate organic matter in the water column (Voynova et al. 2013). The timing
of the formation and breakdown of the Cold Pool, as well as its spatial extent, varies significantly
each year but generally develops annually between spring and fall (Chen and Curchitser 2020).
The Cold Pool dissipates in the fall due to enhanced vertical mixing from an increase in the
frequency of strong wind events and the cooling of surface temperatures (Ganim 2019). Despite
a growing body of scientific literature on the Cold Pool, the mechanisms of its formation,
evolution, and long-term fluctuations remain poorly understood (Chen et al. 2018), and multi-year
observations show continued warming and a diminishment in size (NOAA 2020).

Considering the environmental, economic (with respect to fishing), and scientific significance of
the Cold Pool, and the necessity of collecting more information at both the water surface and the
ocean floor (Goldsmith et al. 2019) to help understand this environmental phenomenon, Atlantic
Shores deployed a buoy outside of the Lease Area with additional bottom sensors. This buoy has
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captured and will continue to record weather events, which are crucial to analyzing the Cold Pool
development life cycle (Chen et al. 2018).

A longer-term dataset obtained from the World Ocean Atlas climatology information (Zweng et
al. 2018; Locarnini et al. 2018) for the WTA indicates the monthly sea surface water temperature
typically varies from 41 to 73 °F (5 to 23 °C), and sea surface salinity ranges from 30.5 to 32.5 ppt
(see Figure 2.2-3). This seasonality of salinity and temperature is consistent with observations
recorded in the northern Mid-Atlantic Bight, indicating larger temperature variation and smaller
salinity variation (Castelao et al. 2010). Based on salinity and temperature values from the World
Ocean Atlas climatology dataset, the density of the seawater at the surface from a location in the
WTA ranges from 63.74 to 64.05 pounds per cubic foot (Ib/ft%; 1,021 to 1,026 kilograms per cubic
meter [kg/m?)).

2.2.1.4 Winds, Air Temperature, and Density

The wind record was obtained from the GFEC continuous timeseries provided by Oceanweather,
Inc. (1979-2018). Based on this dataset, winds at this location predominantly come from the
south-southwest, with a significant number of high-speed winds (greater than 33 ft/s [10 m/s])
coming from the northwest as presented in Figure 2.2-4 (see Figure 2-1 in Appendix |1-B2).

Extreme event analyses of wind speed at 33 ft (10 m) AMSL for different return periods and for
several averaging periods are presented in Table 2.2-4. The analysis was done combining all the
timeseries available from GFEC in all directions. Based on this analysis, the annual maximum wind
speed (10-minute average) is 50.3 miles per hour (mph) (22.5 m/s), and the maximum wind speed
is 70.7 mph (31.6 m/s) for a 50-year return period and 74.5 mph (33.3 m/s) for a 100-year return
period. Further extreme event analysis will be performed during detailed design and will be
presented with the FDR and FIR.
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Table 2.2-4  Extreme Wind Speeds within the WTA (Elevation: 33 ft [10 m AMSL])

Averaging Return Period (Years)

1 hour ft/s 70.2 86.6 98.8 103.7 1234 1316
m/s 21.4 26.4 30.1 31.6 37.6 40.1

10 minutes | ft/s 73.8 91.2 103.7 109.3 129.9 138.5
m/s 22.5 27.8 316 333 39.6 422

1 minute ft/s 81.4 100.4 114.2 120.1 143.0 152.2
m/s 24.8 30.6 34.8 36.6 43.6 46.4

3 seconds | ft/s 92.2 114.2 129.9 136.5 162.4 173.2
m/s 28.1 34.8 39.6 41.6 49.5 52.8

Monthly and annual values of air temperature and density at this location were analyzed at 443 ft
(135 m) AMSL, using the model output for continuous period (1979-2018). In January, air
temperature is minimum, and density is maximum; while in August, air temperature reaches the
highest value while density drops to its minimum. The average air temperature at this offshore
location is 53.8 °F (12.1 °C) and average air density is 0.05 Ib/ft* (0.87 kg/m?). The highest monthly
average temperature at this location is 72.7 °F (22.6 °C) (in August) and lowest monthly average
temperature is 36.3 °F (2.4 °C) (in February) as presented in Table 2.2-5.

Table 2.2-5  Monthly Statistics of Air Temperature and Air Density within the WTA for 1979-

2018
Air Temperature Air Density
Mean Avg Max i Avg Max

°F 3.0 36.5 56.7 lb/ft® 0.07 0.08 0.09
January

°C -16.1 2.5 13.7 kg/m3 1.18 1.26 1.38

°F 72 36.3 543 lb/ft® 1.19 1.26 1.36
February

°C -13.8 2.4 124 kg/m?3 0.07 0.08 0.08

°F 12.4 40.1 56.8 lb/ft® 0.07 0.08 0.08
March

°C -10.9 45 13.8 kg/m3 1.17 1.25 1.35

°F 22.8 46.8 61.5 lb/ft3 0.07 0.08 0.08
April

°C -5.1 8.2 16.4 kg/m?3 1.18 1.23 1.29

ATLANTIC SHORES | Environmental Setting 2-40



Table 2.2-5  Monthly Statistics of Air Temperature and Air Density within the WTA for 1979-
2018 (Continued)

Air Temperature Air Density
Mean Avg Max i Avg

°F 4322 55.0 725 lb/ft3 0.07 0.08 0.08
May

°C 6.2 12.8 22.5 kg/m3 1.16 1.21 1.26

°F 50.4 64.9 78.8 lb/ft3 0.07 0.07 0.08
June

°C 10.2 18.3 26.0 kg/m? 1.14 1.19 1.24

I °F 59.0 72.1 813 lb/ft3 0.07 0.07 0.08

July

°C 15.0 22.3 274 kg/m3 1.14 1.17 1.21

°F 56.3 727 81.5 lb/ft3 0.07 0.07 0.08
August

°C 13.5 22.6 27.5 kg/m?3 1.11 1.17 1.22

°F 514 68.2 79.2 lb/ft3 0.07 0.07 0.08
September

°C 10.8 20.1 26.2 kg/m?3 1.12 1.19 1.23

°F 40.3 59.4 73.6 lb/ft3 0.07 0.08 0.08
October

°C 46 15.2 23.1 kg/m?3 1.12 1.21 1.27

°F 264 50.5 65.7 lb/ft3 0.07 0.08 0.08
November

°C -3.1 10.3 18.7 kg/m?3 1.17 1.23 1.31

°F 10.6 423 61.5 lb/ft3 0.07 0.08 0.08
December

°C -11.9 5.7 16.4 kg/m?3 1.18 1.25 1.34

2.2.1.5 Storms

The Atlantic Shores Offshore and Onshore Project Areas are subject to extreme weather, such as
storms and hurricanes, which may impose hydrodynamic load and sediment scouring. The
Projects will be designed to withstand extreme events including hurricanes and winter storms.
Figure 2.2-5 shows the major historic storm tracks in the Offshore Project Area from 1851 to 2019
extracted from HURDAT2 dataset (Landsea and Franklin 2013). The different types of storms
presented in Figure 2.2-5 are summarized in Table 2.2-6. The extreme event analysis and the return
period of wind, wave, and hydrodynamics that will be generated due to different storms are
presented in Appendix 1I-B2 and are being used in the design of the wind farm to assure
withstanding and survival of the Project at the time of extreme conditions.
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Table 2.2-6  Abbreviations Used in Figure 2.2-5

Abbreviation ‘ Description
DB Disturbance (of any intensity)
EX Extratropical cyclone (of any intensity)
HU Tropical cyclone of hurricane intensity (>64 knots)
LO A low that is neither a tropical cyclone, a subtropical cyclone, nor an extratropical

cyclone (of any intensity)

SD Subtropical cyclone of subtropical depression intensity (<34 knots)
SS Subtropical cyclone of subtropical storm intensity (>34 knots)

D Tropical cyclone of tropical depression intensity (<34 knots)

TS Tropical cyclone of tropical storm intensity (34-63 knots)

WV Tropical Wave (of any intensity)

The onshore substations and/or converter stations and Points of Interconnection (POI) proposed
for the Projects are located inland from the ocean and not located in or proximate to any
floodplain. The distance from the shore and elevation above sea level (greater than 45 feet [13.7
m]) is expected to be sufficient to shelter this infrastructure from the risk of coastal flooding due
to storm surge. Although the landfall sites proposed for the Projects are located in flood zones,
as presented in Figure 2.2-6, all cables will be buried to an appropriate design depth to protect
them from sediment erosion and to prevent exposure due to flood and severe weather.

The storm wave direction in the Offshore Project Area varies throughout the year. Storm waves
typically come from the north throughout the summer, which is the season with the lowest wave
record. However, during the winter season, the largest storm waves come from the northeast.
Typically, less than 40% of the total recorded waves have heights equal or larger than 4.9 ft (1.5
m), while wave heights equal or greater than 11.8 ft (3.6 m) constitute less than 10% of all waves
(see Appendix II-B1). Wave data collected in October 2019 from a buoy deployed at 98.4 ft (30 m)
water depth in the area near Delaware Bay southwest of the Atlantic Export Cable Corridor show
that the highest significant wave height was approximately 13.8 ft (4.2 m), with a peak period of
15 seconds. Data were also collected in 2019 near the Monmouth Export Cable Corridor by a buoy
approximately 12 nm (23 km) offshore of Long Branch, at approximately 43.2 nm (80 km) northeast
of the Lease Area. Based on this record, the highest significant wave height was approximately
14.8 ft (4.5 m), with a peak period of 16 seconds in October 2019 (see Appendix II-B1). These
values of highest significant wave height are consistent with records from other New Jersey
locations (PNNL 2020).
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Table 2.2-7 provides extreme high-water level (EHWL) and extreme low-water level (ELWL) at
offshore location relative to mean sea level (MSL) for different return periods. This dataset is
obtained by analyzing all timeseries from the GFEC model (see Appendix 11-B2). Based on the
analysis, EHWL can be as high as 9.58 ft (2.92 m) AMSL, and ELWL can be as low as 7.94 ft (2.42
m) BMSL for a 1,000-year return period.

Table 2.2-7 Extreme Total Water Levels Relative to MSL from within the WTA

Return Period (Years)

Variable Unit
50 100 500

ft 2.92 495 6.14 6.59 8.46 9.58
EHWL

m 0.89 1.51 1.87 2.01 2.58 2.92

ft -2.62 -4.27 -5.38 -5.91 -7.28 -7.94
ELWL

m -0.80 -1.30 -1.64 -1.80 -2.22 -2.42

Table 2.2-8 presents extreme wave heights (in feet relative to MSL) and associated wave periods
for different return periods. Based on the analysis, the maximum wave height can reach 56.76 ft
(17.3 m) and the peak wave period can be 18.2 seconds for a 1,000-year return period.

Table 2.2-8  Extreme Wave Heights (relative to MSL) and Associated Wave Periods from within

the WTA

Return Period (Years)

Variable Unit
50 100
Hs ft 16.1 23.0 28.2 30.5 37.1 39.7
m 49 7.0 8.6 93 113 121
Tp seconds 9.9 11.9 13.8 14.8 17.6 18.2
Hmax ft 30.2 40.7 46.3 48.9 56.4 56.8
m 9.2 124 14.1 14.9 17.2 173
Thmax, Low | seconds 7.9 9.5 11.1 11.8 15.8 16.4
THmAx, up seconds 9.5 11.5 13.3 14.2 16.9 174
Cmax ft 21.3 31.8 413 46.3 61.7 68.2
m 6.5 9.7 12.6 14.1 18.8 20.8

Comparison of the storms during the tropical and extra-tropical storm periods suggests wave

heights and wind speeds are greater during the tropical storm period.
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2.2.1.6 Sea Level Rise

Sea level rise is the most predictable component of climate change, while there are also changes
in the patterns of extreme events with potential increase in their frequency and severity. Both sea
level rise and storm surge can impact coastal facilities more seriously than those farther offshore.

To find the trend of sea level rise in the area, data collected between 1910 and 2020 from NDBC
Buoy No. 8534720 (located in the Atlantic City Steel Pier) shows a linear trend increment of the
tide level of 0.16 inches per year (in/year) (4.12 millimeters per year [mm/year]) based on monthly
sea level data as presented in Figure 2.2-7. A tidal elevation record obtained from a separate buoy
(NDBC Buoy No. 8531680) located in Sandy Hook, New Jersey, shows the exact same sea level rise
of 0.16 in/year (4.12 mm/year for the period of 1932-2020) as presented in Figure 2.2-8.

2.2.2 Potential Impacts and Proposed Environmental Protection Measures

The construction, O&M, and decommissioning of the Projects is expected to have potential
localized effects on metocean conditions. These conditions may potentially disrupt Project phases,
or damage Project components (e.g., foundations, WTGs, export cables, onshore elements) once
installed. This section discusses how the Projects may be affected by the metocean conditions in
the Offshore Project Area as well as how metocean conditions may be influenced by the presence
of Project facilities.

2.2.2.1 Effects of Metocean Conditions on Project Facilities and Activities

As discussed in Sections 4.3 and 4.4 of Volume |, the WTGs and offshore substations (OSSs) will
be designed according to site-specific conditions, including winter storms, hurricanes, and tropical
storms, based on industry standards such as American Clean Power Association, International
Electrotechnical Commission, American Petroleum Institute, and International Organization for
Standardization standards.

Atlantic Shores will also design the Projects construction schedules to take into consideration both
extreme weather and environmental conditions. In addition to the meteorological (met) tower, up
to four temporary metocean buoys may be installed and kept in place during construction to
monitor weather and sea state conditions to ensure safe working conditions for all personnel.
During O&M, safe weather limits will be established for all installation and maintenance activities,
including shutdown during extreme weather.
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Hurricanes, strong storms, and associated waves and currents, tides, and tidal currents have the
potential to cause seabed impacts through movements of sediments. This can expose buried
cables and scour the sea floor around WTG, OSS, and met tower foundations. Inter-array, inter-
link, and export cables will be buried to a target burial depth of 5 to 6.6 ft (1.5 to 2 m), which will
help reduce these effects. The selection of equipment best suited for installation is an iterative
process that involves reviewing seabed conditions, cable properties, laying and burying
combinations, burial tool systems, and anticipated performance. Cable protection (e.g., rock
placement, concrete mattresses, rock bags, or grout-filled bags) may be necessary if sufficient
burial depth cannot be achieved (e.g., due to sediment properties or a cable joint). Cable
protection may also be required to support the crossing of existing marine infrastructure such as
submarine cables or pipelines (see Section 4.5.8 of Volume I). While Atlantic Shores will work to
minimize the amount of cable protection required, based on sediment conditions in the Offshore
Project Area, it is conservatively assumed that up to 10% of the export cables, inter-array cables,
and inter-link cables may require cable protection. A cable burial risk assessment is underway that
will support the design and selection of embedment techniques (to be submitted with the
FDR/FIR). In addition, as discussed in Section 5.4 of Volume |, post-event inspections will be
conducted after a storm during which measured environmental conditions exceed specified
conditions (e.g., a hurricane or significant storm event) to assess the potential effects on Project
components.

Scour protection may be installed at the base of foundations to protect them from sediment
transport/erosion caused by water currents. The presence of foundations can create locally higher
currents around the structures, which scour protection can withstand.

From the Monmouth and Atlantic Landfall sites, onshore interconnection cables will travel
underground primarily along existing roadways, or utility ROWs, and/or along bike paths to
proposed onshore substations. From the proposed onshore substations, the onshore
interconnection cables will continue underground to the proposed POls for interconnection to
the electrical grid. HDD at the landfall sites will help ensure sufficient burial of the cables along
the beachfront which is subject to erosion and coastal flooding. Also, cables will be buried
underground and encased in a concrete duct bank to protect these components from the effects
of storm surge and coastal flooding. Aboveground facilities (i.e., onshore substations and POls)
are outside of Federal Emergency Management Agency-designated flood zones.

2.2.2.2 Impact-Producing Factors on Metocean Conditions

The presence of Project structures in the ocean could result in localized changes to current and
associated mixing of the water column near towers, foundations, and/or scour protection.
However, the potential effect of offshore wind structures on oceanographic processes is highly
dependent on the specifics of the wind farm and the underlying atmospheric and oceanographic
conditions.

Monitoring the physical dynamics in the Mid-Atlantic Bight and Cold Pool are important to
understanding how placement of wind turbines may affect ocean mixing. Modeling studies,
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considering varying sizes of wind projects and technology, have indicated that wind turbines may
cause atmospheric disturbances to near-surface winds that influence ocean mixing (Afsharian and
Taylor, 2019). The extent of changes to ocean mixing at local and regional, or mesoscale, scales is
not well known and can vary widely in magnitude as local mixing depends on atmospheric forcing,
daily heating and cooling, wind, changes in temperature and humidity associated with mesoscale
weather, and other processes (Paskyabi et al. 2015). Measuring and predicting any possible effects
to ocean mixing is highly dependent on the characteristics of the wind project (e.g., spacing
between turbines, size of turbines), and the local and regional atmospheric and oceanographic
conditions (Moum and Smyth 2019).

Drawing early conclusions from European or modeling studies have inherent differences, as the
Mid-Atlantic Bight has weaker tidal currents and more intense stratification than the North Sea
and is different from other western boundary currents or mesoscale circulation features in
European waters. It has been suggested that slower ocean velocities in the southern Mid-Atlantic
Bight would result in significantly less mixing than has been found in Europe (Carpenter et al.
2016), and that European studies are more representative of Mid-Atlantic Bight conditions during
weaker stratification. It is considered unlikely that artificial structure-induced mixing could
overcome the natural intense summer stratification sufficiently to influence the Cold Pool and
cause broader ocean mixing (Miles et al. 2020). However, considering the seasonal, annual, and
longer scale changes in the Cold Pool and Mid-Atlantic Bight, Atlantic Shores supports
contributing to regional collaborative science to study and monitor the Cold Pool and is working
with Rutgers University to provide information on the oceanographic conditions in the Offshore
Project Area that are being used to monitor the region and its features.

2.2.3  Summary of Proposed Environmental Protection Measures

Atlantic Shores has already taken steps and has made commitments to avoid, mitigate, and
monitor the effects on the Projects and metocean conditions through deployment of their
offshore metocean buoy. Additional avoidance and mitigation measures will be evaluated further
as the Project progresses through development and as site-specific metocean data becomes
available.

The following is a summary of environmental protection measures proposed to minimize effects
to the Projects and to metocean conditions:

e Offshore data collection is being conducted using metocean buoys and shared with the
public. The data is available at https://ioos.noaa.gov/regions/maracoos and/or on Atlantic
Shores’ website https://www.atlanticshoreswind.com/mariners/.

e The Projects have been designed to consider site-specific metocean conditions.

e The WTG technology and construction schedules take into consideration both extreme
weather and environmental conditions.
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e Safe weather limits for all installation and maintenance activities, including shut down
during extreme weather will be established.

e Inter-array, inter-link, and export cables will be buried to a target depth of 5 to 6.6 ft (1.5
to 2 m) which will help reduce exposure and/or scour.

e HDD will be employed at the landfall sites to ensure sufficient burial of the cables along
the beachfront which is subject to erosion and coastal flooding.

e Buried onshore cables will be encased in a concrete duct bank which protects them from
the effects of storm surge and coastal flooding.

e Onshore interconnection cables will be installed underground primarily along existing
roadways, or utility ROWs, and/or along bike paths.
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3.0 PHYSICAL RESOURCES

This section provides a detailed description of the physical resources including air quality and
water quality within the Project Area.

3.1 Air Quality

This section describes air quality in the affected environment, associated impact producing factors
(IPF), and measures to avoid, minimize, or mitigate potential effects from regulated sources during
construction, operations and maintenance (O&M), and decommissioning. This section also
describes the benefits from avoided air pollutant emissions associated with the Project.

Atlantic Shores recognizes the importance of air quality from a local, regional, and global
perspective. Air quality protection is important because air quality affects human health, the health
of ecosystems, and climate change, directly and indirectly.

Unlike traditional fossil-fuel based energy generation, the Projects’ wind turbine generators
(WTGs) will not generate any air pollutant emissions. Instead, the electricity generated by the
WTGs has the potential to significantly reduce emissions from the regional electric power grid
over the life of the Projects by displacing electricity generated from pollution-emitting fossil fuel-
fired power plants that otherwise would be required to serve the projected increase in electric
demand within regional electric markets. Atlantic Shores estimates that power generated by the
Projects can reduce greenhouse gas (GHG) emissions, reported as carbon dioxide equivalents
(COze), by approximately 2,625 tons per year (tpy) for every megawatt generated. For Project 1,
which has a nameplate capacity of 1,510 megawatts (MW), the reduction in GHG emissions
regionally is estimated to be approximately 3.9 million tons (CO.e) annually, which is the
equivalent of removing about 777,000 cars from the road. A reasonable minimum size for Project
2 (960 MW) would reduce GHG by an estimated additional 2.5 million tons of CO,e annually, which
is the equivalent of removing an additional 500,000 cars from the road. Additional details are
provided in Section 3.1.2.5.

While the WTGs will not generate air emissions, air emissions will occur in connection with Project
construction, O&M, and decommissioning activities. Air emissions from these Project activities are
directly associated with internal combustion engines generating power for vessels, vehicles, and
tools needed to support the various phases of the Projects. These emitting activities in the
Offshore Project Areas will be subject to air quality requirements under 40 CFR Part 55 and
implementing New Jersey Department of Environmental Protection (NJDEP) regulations. Within
the Onshore Project Area individual onshore stationary emissions sources are subject to relevant
New Jersey air permitting jurisdiction, and stationary and mobile air emission sources throughout
the Project areas are subject to relevant U.S. Environmental Protection Agency (EPA) jurisdiction.
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3.11  Affected Environment

The affected environment is the airshed in the broader geographic area that may be affected by
Project-related air emissions. For the purposes of the assessment of air emissions from the
Projects, the Atlantic Shores Project Region is the airshed within 25 nautical miles (nm) (46.3
kilometers [km]) of the centroid of the Wind Turbine Area, and the airshed within 15.5 miles (mi)
(25 km) from the Atlantic/Monmouth Export Cable Corridors (ECCs), the Onshore Project Area,
and ports where Project-related activities could occur (see Figure 3.1-1). The Project Region
encompasses the area subject to Outer Continental Shelf (OCS) air permitting (see Section 3.1.1.4)
and provides a reasonable buffer for assessing effects from emissions of primary criteria and
hazardous air pollutants (HAPs)®.

The description of the affected environment includes descriptions of criteria air pollutants, HAPs,
and GHGs. It also includes a description of the regulatory requirements in place to protect the
affected environment.

& The impact of air emissions on secondary pollutant formation (including the formation of ground-level ozone and fine
particulate) is regional, and the impact of GHG emissions on climate is global.
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3.1.1.1 Criteria Air Pollutants

The Clean Air Act (CAA) (42 U.S.C. §§ 7401 et seq., amended 1990) and implementing Federal and
State regulations, requires the EPA to established National Ambient Air Quality Standards
(NAAQS) for pollutants that are considered harmful to public health and welfare and the
environment. These pollutants come from a diverse set of sources, including cars and trucks,
electric power plants, factories, office buildings, and homes. EPA has established NAAQS for six
air contaminants, known as criteria pollutants. These criteria pollutants are sulfur dioxide (SO>),
particulate matter (with a diameter smaller than 10 microns as PM+o and a diameter smaller than
2.5 microns as (PMz;), nitrogen dioxide (NO>), carbon monoxide (CO), ozone (O3), and lead (Pb).
For these pollutants, two types of NAAQs (40 CFR Part 50) may be established: primary standards
that are adopted to protect public health, including the health of "sensitive” populations such as
asthmatics, children, and the elderly, and secondary standards that set limits to protect public
welfare, including protection against visibility impairment, damage to animals, crops, vegetation,
and buildings.

The EPA has classified all areas of the country as being in attainment, nonattainment, or
unclassified with respect to the NAAQS for each of the criteria pollutants. An area that complies
with the NAAQS for all the criteria pollutants is classified as an attainment area. An area that is
out of compliance with the NAAQS for one or more criteria pollutants is classified as a
nonattainment area. An area that cannot be classified as meeting or not meeting the NAAQS
based on available information is an unclassified area. Areas that were in nonattainment of a
NAAQS standard within the previous 20 years but are currently unclassified or in attainment with
the standards, are referred to as maintenance areas. Emissions standards, permitting requirements
and other air quality protection provisions may vary depending upon whether the air quality
effects associated with a proposed emissions source occur within or may affect a nonattainment,
attainment, unclassified or maintenance area.

When the EPA designates a new NAAQS, older standards are not automatically revoked. Because
of this, there are two different 8-hour ozone standards (designated as the 2008 and 2015 8-hour
ozone standards), and the attainment classifications are different for the different standards. Also,
the CAA required the EPA to classify areas that are designated as nonattainment for ozone
standards by the severity of their pollution. These classifications, in order of severity, are marginal,
moderate, serious, severe, and extreme.

The EPA does not designate the attainment status of offshore areas. Offshore areas within 25 mi
(40.2 km) of shore are subject to the regulations of the corresponding onshore area, including
NAAQS-related regulations. Therefore, offshore areas are treated as having the same attainment
status as the corresponding onshore areas. As shown in Figure 3.1-2, the WTA and the Atlantic
ECC are closest to Atlantic County, New Jersey, which is designated as being in marginal
nonattainment with the 2008 and 2015 8-hour ozone standards. The Monmouth ECC is closest to
Monmouth County, New Jersey, which is designated as a serious nonattainment area for the 2008
8-hour ozone standard and moderate nonattainment with the 2015 8-hour ozone standard.
Atlantic County and Monmouth County are in attainment (or unclassified) for other standards.
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Appendix II-C includes a table listing the nonattainment and maintenance status for each county
where Project activities could occur.

Figure 3.1-3 shows measured ambient concentrations of key criteria pollutants in and near the
Project Region, over the last 10 years. The CAA gives special air quality and visibility protection to
national parks larger than 6,000 acres (24.3 square kilometers [km?]) and national wilderness areas
larger than 5,000 acres (20.2 km?) that were in existence as of the 1977 CAA amendments (NPS
2020). These areas are referred to as “Class I” areas. One Class | area, the Brigantine Wilderness
Area, is part of the Edwin B. Forsythe National Wildlife Refuge located approximately 9 mi (14.5
km) northwest of the WTA. Figure 3.1-3 shows the WTA in relation to the Brigantine Wilderness
Area.

Despite the current NAAQS attainment status for the Project Region, overall air quality in the
northeastern United States has been improving over the last 10 years. Examples of this overall
improvement are shown in Figure 3.1-4. The figure shows ambient air concentration trends as
measured at the continuously operated monitoring stations that are nearest to the WTA, the ECCs,
and the onshore transmission routes and substations and/or converter stations. Over the last 10
years both short- and long-term average concentrations of these criteria pollutants have
decreased or remained constant.

Air pollutant emissions derive from both naturally occurring (biogenic) and human-made
(anthropogenic) sources. The NJDEP Bureau of Evaluation and Planning tracks state-wide
anthropogenic emissions for the following source categories: point sources (large stationary
sources such as coal- or natural gas-fired power plants), area sources (small stationary sources
such as home furnaces and fireplaces), on road mobile sources (automobiles), and nonroad mobile
sources (equipment engines). As shown in Figure 3.1-5, onshore anthropogenic air emissions have
decreased for key criteria pollutants in New Jersey over the last 10 years.
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Marine vessels are the largest source of anthropogenic air pollutant emissions in the marine
environment. For example, waterborne commerce generated 48,322 vessel trips to ports along
the Delaware River in 2016 (over 24,000 roundtrips) (USACE 2017). Several of the ports under
consideration for Project construction and O&M activities are in developed metropolitan and
industrial areas with significant rail, road, vessel, and air traffic that generate associated air
emissions.

3.1.1.2 Hazardous Air Pollutants

In addition to criteria pollutants, air pollutants may be classified as HAPs. HAPs are compounds
that at varying exposure levels are known or suspected to cause serious health effects (e.g., certain
forms of cancer or birth defects) or can result in serious adverse environmental effects. Some
examples of HAPs are acrolein, formaldehyde, and cadmium.

HAPs may be emitted from fossil fuel combustion (due to the presence of impurities or products
of incomplete combustion) and from industrial processes that involve the use of toxic chemicals.
A portion of total PM and total volatile organic compound (VOC) emissions consists of HAPs, and
air emission trends will generally follow the particulate matter and VOC trends described in
Section 3.1.1.1.

3.1.1.3 Greenhouse Gases

A GHG is an atmospheric gas that slows the rate at which heat radiates from earth into space, thus
having a warming effect on the atmosphere. Carbon dioxide (CO.) is the most common GHG.
Because CO; is relatively stable and uniformly mixed in the atmosphere, the effect of GHG
emissions generally does not depend upon where within the earth’s atmosphere the GHG
emissions occur. Anthropogenic GHG emissions make the earth warmer than it would be due to
naturally occurring air emissions and other effects alone, and global warming causes several other
climate changes, including increases in the frequency and intensity of storms and other severe
weather events, and sea-level rise. Based on National Oceanic and Atmospheric Administration
(NOAA) data and analysis (NOAA 2020), CO, ambient air concentrations have an increasing trend,
with the global monthly mean CO; concentration increasing from 340 parts per million (ppm) in
1980 to 413 ppm as of November 2020.

In addition to CO,, GHGs include methane, nitrous oxide, and sulfur hexafluoride. Each of these
compounds has an associated Global Warming Potential (GWP) that correlates the global warming
effects of the compound to that of CO;, which has a base value of one (for example, methane has
a GWP of 25, which means each ton of methane has the equivalent greenhouse effect of 25 tons
of CO,). GHGs are typically multiplied by their GWP values to express the total as COze.
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Per the International Energy Agency (IEA 2020), global energy-related CO, emissions increased by
62% from 1990 to 2018. Over the same period, New Jersey's estimated GHG emissions for major
sector activities’ decreased by 20% (NJDEP 2020a).

3.1.1.4 Regulatory Requirements

As a result of the air quality and emissions standards set by the EPA and State of New Jersey, the
Project activities which generate emissions will be subject to various Federal and State regulation.
These regulations provide the basis for how Atlantic Shores has assessed and will manage
emissions sources.

OCS Air Permitting

Under 40 CFR Part 55, EPA regulates the air emissions associated with “OCS sources.” OCS sources
are defined in part as air emissions sources on vessels “permanently or temporarily attached to
the seabed and erected thereon and used for the purpose of exploring, developing or producing
resources therefrom” (40 CFR Part 55.2). The Project will require an OCS Air Permit under 40 CFR
Part 55 for any regulated OCS sources associated with the Projects.

Authority to issue the OCS air permit currently lies with EPA Region 2, but the State of New Jersey
is in the process of obtaining delegated authority to issue and enforce OCS air permits. Per 40
CFR Part 52.11(b), that delegation can occur when New Jersey has demonstrated that the State
has adopted the appropriate portions of the regulation into State law, and has adequate authority,
resources, and administrative procedures to implement the regulation. New Jersey incorporated
40 CFR Part 55 into the NJDEP regulations (at NJAC 7:27-30) effective May 4, 2020. There are two
other key differences in air permitting requirements for operations in the OCS versus onshore
operations:

e Under EPA regulations, air quality requirements for OCS sources located within 25 mi (40
km) of State seaward boundaries are the same as those applicable to sources located in
the corresponding onshore area. Atlantic Shores expects that the State of New Jersey will
be designated as the corresponding onshore area, and the WTA is within 25 mi (40 km) of
New Jersey's seaward boundary (which in turn is 3 nm [5.6 km] from the coastline).
Therefore, the OCS air permit will address compliance with NJDEP regulations at New
Jersey Administrative Code (N.J.A.C.) 7:27.

e Afacility’s Potential to Emit (PTE) is used in onshore and offshore permitting to determine
whether certain major source permitting requirements are triggered. For onshore air
permits, the PTE is calculated based on the emissions from stationary sources at the facility,
and generally exclude temporary sources associated with construction. For OCS facilities,
40 CFR Part 55 mandates that emissions from vessels that are servicing or associated with

7 New Jersey reported categories are: Transportation; Electricity Generation; Residential; Highly Warming Gases;
Commercial; Industrial; Waste Management; and Land Use & Sequestration.
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the operation of OCS sources must be counted as direct emissions from the OCS source,
while those vessels are at the source or transiting within 25 mi (40 km) of the source. EPA
has previously determined for offshore wind projects that the PTE includes temporary
operations associated with construction. Under this definition of PTE, the construction and
operation of OCS sources in the WTA will trigger major source permitting requirements
under the Prevention of Significant Deterioration (PSD) rules at 40 CFR Part 52.21, and the
nonattainment New Source Review (NSR) rules at NJ.A.C. 7:27-18.

Through the OCS air permitting process, Atlantic Shores will document compliance with all
applicable Federal and New Jersey air quality requirements. As described in Section 3.1.2.6, this
will include documentation of compliance with ambient air standards, documentation of State of
the Art (SOTA) emission controls and obtaining emissions offsets.

Other Regulatory Requirements

Project activities onshore and offshore can be subject to other Federal and State air quality
requirements. Those can include the following:

Federal New Source Performance Standards (NSPS): Per Section 111 of the CAA, the EPA
has developed technology-based standards which apply to specific categories of
stationary sources. Potentially applicable NSPS include standards for Stationary
Compression Ignition Internal Combustion Engines (40 CFR Part 60, Subpart Il1I).

Federal National Emissions Standards for Hazardous Air Pollutants (NESHAPs): EPA has
developed NESHAPs for stationary sources of HAPs. Potentially applicable NESHAPs
include standards for Stationary Reciprocating Internal Combustion Engines (40 CFR Part
63, Subpart ZZZ7).

Federal standards for nonroad and marine diesel engines: Nonroad diesel engines and
marine diesel engines installed on U.S. vessels are subject to regulations at 40 CFR Part 89,
40 CFR Part 94, and 40 CFR Part 1042.

New Jersey stationary source preconstruction permit requirements: Individual stationary
sources onshore could be subject to preconstruction permit requirements. This could
include the requirement to obtain a general permit for emergency generators firing
distillate fuels (GP-005A).

General Federal Conformity Determination: The General Federal Conformity Rule (40 CFR
Part 93, Subpart B and 40 CFR Part 51, Subpart W) ensures that Federal actions do not
interfere with State plans to attain and maintain the NAAQS in areas that are or have been
classified as nonattainment for those standards. Bureau of Ocean Energy Management
(BOEM) is responsible for determining whether review under the General Conformity Rule
is applicable to the Project. If applicable, the analysis would address direct and indirect air
emissions from the Project that are not otherwise addressed by the OCS air permit and
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are within a maintenance or nonattainment area. If emissions are below certain de minimis
thresholds, a General Federal Conformity determination is not required.

While not a regulatory requirement applicable to Project activities, the New Jersey Global
Warming Response Act (GWRA) (P.L. 2007 ¢.112; P.L. 2018 ¢.197) requires the NJDEP and other
State agencies to develop plans for reducing emissions of CO.e to 80% below 2006 levels by 2050.
NJDEP’s plans include “the rapid adoption of three key strategies: (1) replacing internal
combustion vehicles with electric vehicles, (2) converting space and water heating in the
residential and commercial buildings to electric heat, and (3) replacing fossil fuels in the electric
generation sector with renewable energy sources” (NJDEP 2020b). The plans include offshore wind
as a key component, and the Projects would serve to support implementation of NJDEP’s plans.

3.1.2 Potential Impacts and Proposed Environmental Protection Measures

While the WTGs will not generate air emissions, air emissions will result from Project-related
activities. The potential IPFs which may affect air quality during construction, O&M, or
decommissioning of the Projects are presented in Table 3.1-1.

Table 3.1-1  Impact Producing Factors for Air Quality

) Construction & Operations & L.
Impact Producing Factors ) i Decommissioning
Installation Maintenance

Vessel Air Emissions ° ° °
Onshore Air Emissions ° ° °
Structures and Generators Air Emissions | e ° °
Aircraft Air Emissions ° ° °
Avoided Air Emissions °

Each IPF section addresses the potential effect of air emissions on air quality because
contaminants in the airshed can affect human health, visibility, and soils and vegetation, and
because on a global scale GHGs can affect climate.

Almost all the Projects’ air emissions will be from internal combustion; that is, the use of fuel for
vehicle/vessel propulsion, for mechanical work, or for generating electricity (e.g., when shore
power is not available or practical).

The maximum Project Design Envelope (PDE) analyzed to assess potential affects to air quality is
the maximum offshore and onshore build-out of the Project. Section 4.11 of Volume | describes
the PDE, which includes several options for construction and O&M. Air emissions calculations use
an amalgam of the different options identified for each step of the construction process, and the
different options for O&M. The calculations use layers of conservatism in estimating the intensity
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and duration of each activity, and in calculating air emissions. While emissions from individual
activities could be lower or higher than calculated, the totals are conservatively high estimates of
overall Project air emissions. Additional details regarding the analysis and calculation
methodology are provided in Appendix II-C.

As described in Section 1.1 of Volume 1, the Projects will include a combined maximum of up to
200 WTGs, inclusive of the Overlap Area. For the purposes of this affects assessment, calculated
air emissions are presented separately for each Project at its maximum size (i.e., assuming each
Project utilizes the entire Overlap Area) as well as the combined maximum for WTA of 200 total
WTGs.

The Projects will be subject to air permit requirements for activities in the OCS, and stationary and
mobile source emissions will be subject to regulation (see Section 3.1.1.4). This section first
describes the IPFs, then describes regulatory compliance and proposed environmental protection
measures. Each Project itself is an environmental protection measure because the electricity
generated by the WTGs displaces electricity generated by pollution generating fossil fuel-fired
power plants. The benefits associated with this emissions reduction profile are documented in
Section 3.1.2.5.

3.1.2.1 Vessel Air Emissions

Table 3.1-2 summarizes the maximum calculated air emissions associated with PDE from both
engine emissions and associated vessel activities during construction. As described in Table 4.1-1
of Volume |, offshore construction emissions will take place in stages over a 2- to 3-year period.

Table 3.1-2  Construction Vessel Air Emissions

VOC(, Cco, PM2.5, S02, CO2E,

Tons Tons Tons Tons Tons

Activity Group

Project 1 with Overlap Area

Foundation Installation 398.7 6.4 934 12.5 0.9 26,382.8
Offshore Substation Installation 38.7 0.6 9.1 1.2 0.1 2,573.3
Scour Protection 113.6 2.6 27.0 3.8 0.7 7,664.0
Inter-Array Cable Installation 130.7 3.0 30.9 4.4 0.9 8,843.0
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Table 3.1-2  Construction Vessel Air Emissions (Continued)

Activity Group

Project 1 with Overlap Area

WTG Installation 9724 13.7 220.3 28.6 1.4 61,743.3

Export Cable Installation 396.4 8.1 954 13.1 1.9 26,664.0

Fuel Bunkering 47.0 0.9 11.3 1.6 0.2 3,196.5
PROJECT 1 TOTAL 2,097.5 35.3 487.2 65.3 6.0 137,067.0

Project 2 with Overlap Area

Foundation Installation 283.7 4.6 66.4 8.9 0.6 18,768.9
Offshore Substation Installation 38.7 0.6 9.1 1.2 0.1 2,573.3
Scour Protection 82.5 1.9 19.6 2.8 0.5 5,568.1
Inter-Array Cable Installation 98.4 2.3 23.2 33 0.7 6,657.1
WTG Installation 681.9 9.6 154.5 20.1 1.0 43,302.8
Export Cable Installation 3964 8.1 954 13.1 1.9 26,664.0
Fuel Bunkering 33.0 0.6 7.9 1.1 0.1 2,247.1
PROJECT 2 TOTAL 1,614.6 27.7 376.1 50.6 4.9 105,781.4

Projects 1 and 2 Combined Total

Foundation Installation 5934 95 138.9 18.6 1.3 39,259.0
Offshore Substation Installation 774 1.2 18.1 24 0.2 5,146.6
Scour Protection 171.5 3.9 40.7 5.8 1.1 11,570.3
Inter-Array Cable Installation 198.3 4.6 46.8 6.7 14 13,419.7
WTG Installation 1429.7 20.1 323.8 42.1 2.0 90,786.5
Export Cable Installation 792.0 16.2 190.6 26.3 3.9 53,277.2
Fuel Bunkering 68.4 1.3 16.4 2.3 0.2 4,651.0
PROJECTS 1 AND 2 COMBINED | 3,330.6 56.9 775.4 104.2 10.1 218,110.3
TOTAL

During the O&M phase, Atlantic Shores is considering support from two main types of vessels:
crew transfer vessels (CTVs) which generally return to port nightly, or a larger service operation
vessel (SOV), which remains in the WTA for weeks at a time (see Section 5.6 of Volume | for vessel
details). Based on preliminary evaluations, the SOV concept is estimated to generate slightly more
air emissions than the CTVs; therefore, the SOV concept was used as the maximum PDE for
assessing air emissions from O&M vessel activity. Table 3.1-3 summarizes the maximum calculated
air emissions associated with the PDE from both engine emissions and associated vessel activities
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during O&M. The results presented in Table 3.1-3 represent a weighted average estimate,
incorporating activities that are reasonably foreseeable, but expected to be required only once
every several years (e.g., an OSS major repair or a WTG retrofit campaign).

Table 3.1-3  O&M Vessel Air Emissions

NOx, VOC(, Cco, PM_s, SO, CO:E,

Tons/Year | Tons/Year Tons/Year | Tons/Year Tons/Year Tons/Year

Project 1 O&M 3441 6.0 81.1 10.9 1.1 22,7725
Vessels

Project 2 O&M 284.6 5.2 67.1 9.1 1.0 18,823.7
Vessels

Projects 1 and 2 519.7 8.6 121.2 16.1 14 34,058.7
Combined Total
O&M Vessels

As described in Section 6.0 of Volume |, the decommissioning phase will likely be sequenced in
the reverse order of construction, and vessels used to complete offshore decommissioning
activities may resemble those used during installation. To the extent that these vessels combust
fossil fuels, they will have effects associated with air emissions. Atlantic Shores is optimistic that
current trends in vessel engine design will continue or accelerate; that is, vessel engines will
become significantly cleaner and more efficient between now and when decommissioning will
occur. Therefore, Atlantic Shores anticipates the quantities of vessel air emissions during
decommissioning to be significantly lower than the quantities estimated for construction.

3.1.2.2 Onshore Air Emissions

Onshore air emissions are primarily associated with construction vehicles, equipment and vehicles
supporting port activities, and commuter vehicle trips. Minor sources of additional emissions
could include fugitive dust, use of paint solvents, and possibly external combustion for heating.

Onshore construction methods and ports are described in Sections 4.7 through 4.10 of Volume I.
For purposes of this assessment, horizontal directional drilling (HDD) installation at the cable
landfall site is included in the emissions calculations for onshore construction activities. The PDE
assumes active marshalling of material to support offshore construction, using one or more of the
identified ports, and conservatively assumes use of GBSMP/TP foundations, which will have more
associated port activity than other foundation types identified in the PDE. Calculated construction
onshore air emissions associated with the maximum PDE are summarized in Table 3.1-4. The use
of onshore generators is described in Section 3.1.2.3.
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Table 3.1-4  Construction Onshore Air Emissions

COzE, Tons

Project 1 with Overlap Area

Vehicles 51.2 6.5 354 1.9 0.1 7,092.3
Stationary Engines 04 0.1 04 0.0 0.0 79.3
PROJECT 1 TOTAL 51.6 6.6 35.8 1.9 0.1 7,171.6

Project 2 with Overlap Area

Vehicles 440 5.6 31.2 1.7 0.1 6,226.3
Stationary Engines 0.4 0.1 0.4 0.0 0.0 79.3
PROJECT 2 TOTAL 44.4 5.7 31.6 1.7 0.1 6,305.6

Projects 1 and 2 Combined Total

Vehicles 89.3 114 63.2 34 0.1 12,615.9

Stationary Engines 0.9 0.1 0.7 0.0 0.0 158.6

PROJECTS 1 AND 2

90.1 11.5 63.9 3.5 0.1 12,7745
COMBINED TOTAL

Atlantic Shores does not anticipate significant onshore air emissions during O&M. Air emissions
include some minor port activity and commuter vehicle trips. To the extent that commuter vehicle
emissions or port-related material handling emissions are associated with the Projects, those
emissions will not significantly contribute to existing on road vehicle emissions or emissions from
port activities.

As described in Section 6.0 of Volume |, decommissioning sequencing will occur in the reverse
order of construction, with similar activities. Atlantic Shores is optimistic that onshore vehicle
engines will become significantly cleaner and more efficient between now and when
decommissioning will occur, resulting in decreased quantities of decommissioning air emissions
relative to the estimated quantities of construction air emissions.

3.1.2.3 Structure and Generator Air Emissions

During construction, diesel generators will be used to supply power in circumstances where
connection to the electric power grid is not possible or practical, typically for limited periods to
support specific activities such as initial equipment testing. The PDE includes estimates of
generator use for activities where such generators may be more appropriate than using vessel
power or the electric power grid. Also, some equipment (such as hammers, air compressors, and
motion compensators) are powered by stationary diesel engines. The planned use of such engines
(both onshore and offshore) will generate combustion air emissions, as shown in Table 3.1-5.
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Additionally, offshore construction activities could also include emissions from smaller sources
such as paint solvents and fuel evaporation.

Table 3.1-5  Construction Structure and Generator Air Emissions
CO:E, Tons

Project 1 with Overlap Area
Stationary Generators 62.3 6.8 73.6 14 0.1 15,317.3
Miscellaneous Sources - 0.9 - - - -
Project 2 with Overlap Area
Stationary Generators 45.1 5.0 53.1 1.0 0.1 11,021.9
Miscellaneous Sources - 0.9 - - - -
Projects 1 and 2 Combined Total
Stationary Generators 98.5 10.9 114.7 2.2 0.2 23,596.8
Miscellaneous Sources - 1.0 - - - -

During O&M, diesel generators will be used to supply power in circumstances where electric grid
power supply is interrupted (e.g., blackout or scheduled maintenance). The PDE includes estimates
of generator use for maintenance and reliability testing. The planned use of such generators (both
onshore and offshore) will generate combustion air emissions as shown in Table 3.1-6, along with
an estimate of emissions from miscellaneous sources such as paint solvents and electrical
equipment.
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Table 3.1-6  O&M Structure and Generator Air Emissions

NOx, VOC, co, PM_s, SO, CO:E,

Tons/Year Tons/Year Tons/Year Tons/Year Tons/Year | Tons/Year
Project 1 with Overlap Area
Stationary Generators | 0.23 0.03 0.20 <0.01 <0.01 29.5
Miscellaneous

- 0.05 - - - 2,257
Sources
Project 2 with Overlap Area
Stationary Generators | 0.23 0.03 0.20 <0.01 <0.01 29.5
Miscellaneous

- 0.05 - - - 1,690
Sources
Projects 1 and 2 Combined Total
Stationary Generators | 0.46 0.06 0.40 <0.01 <0.01 589
Miscellaneous

- 0.1 - - - 3,519
Sources

While decommissioning might use internal combustion engines as temporary power sources,
Atlantic Shores is optimistic that lower-emitting or non-emitting sources of temporary power will
be available by the time decommissioning occurs.

3.1.2.4 Aircraft Air Emissions

As described in Sections 4.10 and 5.6 of Volume |, construction and O&M may include the
transport of personnel by helicopter and the use of helicopters for rapid inspections. Such activity
may cause air emissions at the appropriate local airport(s) but is expected to be within the bounds
of normal airport operations. The maximum PDE analyzed in this section does not explicitly include
air emissions from aircraft, because (owing to the reduction in total engine operation time)
emissions from aircraft would be lower than emissions from vessels performing the same task.
The maximum PDE analyzed includes crew transfer and inspections using marine vessels, as the
conservative case with respect to total air emissions.

3.1.2.5 Avoided Air Emissions

As described in Section 2.2 of Volume |, the Projects will result in a significant net decrease in
harmful air pollutant emissions region-wide by displacing electricity from fossil fuel power plants.
Available data on avoided emissions is summarized in Table 3.1-7, based on the Project 1
nameplate capacity of 1,510 MW with 50% capacity factor and 4% transmission losses displacing
the latest-available output emission rate for the Reliability First Corporation East subregion as
published by the EPA (EPA 2020a).
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Table 3.1-7  Avoided Air Emissions’

NOy, PM:s, SO, CO:E,
Tons/Year Tons/Year Tons/Year Tons/Year
Project 1 2,162 153 2,549 3,964,000
Project 22 1,374 97 1,621 2,520,000

"Based on the non-baseload output emission rate for NO,, SO>, and CO:E; based on the total output emission rate for PMas.

2 Based on a reasonable minimum Project 2 size of 960 MW.

The emissions savings shown in Table 3.1-7 provide only a partial description of the air quality-
related benefits of the Projects, for the following reasons:

e Traditional power plants do not include emissions associated with plant construction, fuel
delivery, maintenance, worker commute, safety systems, vehicles, or machinery when
reporting direct emissions. A direct comparison of the avoided air emissions to the
projected air emissions in Tables 3.1-3 through 3.1-7 would require the addition of
emissions from those activities.

e The Project will also avoid emissions of HAPs including mercury, acrolein, formaldehyde,
and cadmium associated with fossil fuel generation.

e The emissions reductions will occur at fossil fuel power plants that tend to be near
population centers, or upwind of population centers, including overburdened
Environmental Justice communities. Project-related air emissions will predominately occur
offshore away from population centers.

The Project will support clean energy policies including the GWRA. Per the EPA:

Clean energy policies that reduce or avoid air pollution can enhance air quality and
improve peoples’ health and quality of life. For example, exposure to air pollution from
fossil fuel-based energy can exacerbate respiratory diseases, like bronchitis and asthma,
and cause heart attacks and premature death. Beyond the physical health effects,
pollution-related illnesses impose other ‘costs’ on people, such as lost wages or
productivity when someone has to miss work or school, the costs of medical treatment
and outdoor activity restrictions when air quality is poor (EPA 2020b).

The Projects’ avoided emissions will benefit human health and the environment over the entire
operational life of the Projects.

3.1.2.6 Impacts from Air Emissions

As evidenced by the result of the vessel air emissions assessment summarized in Tables 3.1-2 and
3.1-3 and detailed in Appendix II-C, emissions from Project vessel activities will be highest during
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the 2- to 3-year construction period. These temporary vessel emissions will be localized to the
Offshore Project Area with maximum emissions occurring predominantly in and near the WTA and
the ECCs. Emissions associated with vessels activities during the O&M phase will also be
predominantly localized to the WTA. The distance of the WTA from shore, combined with winds
away from shore, will serve to limit the effect of vessel emissions on humans or sensitive
environmental receptors.

Effects from pollutant emissions associated with onshore activities will likely be localized. Onshore
interconnection cable installation and onshore substation and/or converter station erection would
have effects in-line with similar-sized projects conducted regularly to support the existing electric
grid. Port activities supporting the Projects will have similar emissions effects to other port
activities. The addition of air pollutants associated with the temporary Project construction
activities will be a small fraction of existing nonroad emissions in New Jersey.

O&M onshore emissions will have similar effects to other port activities and worker commutes;
these emissions are not expected to affect local or regional air quality. Similarly, aircraft emissions
will have similar effects to existing aircraft and airport operations, and emissions are not expected
to affect local or regional air quality.

3.1.2.7 Summary of Proposed Environmental Protection Measures

While the Projects will result in a significant net decrease in harmful air pollutant emissions region-
wide (as described in Section 3.1.2.5), Atlantic Shores is committed to avoiding, minimizing, and
mitigating the effects of air emissions that could occur. This commitment includes the following
environmental protection measures:

e Engines manufactured and installed to meet or exceed emission control requirements will
be used. Engine manufacturers incorporate pollution control measures into their designs.
Techniques used by engine manufacturers include: ensuring complete combustion in the
engines, by control of the combustion air, controlling fuel flow, ensuring complete mixing,
and staging combustion; avoiding hot spots in the combustion process that can form NO;,
by staging combustion, injecting water, recirculating flue gas, and otherwise cooling the
system; and using post-combustion controls to remove air pollutants after they have
formed, by adding particulate filters, oxidation catalysts, and selective catalytic reduction
systems.

e Vessel engines will use a combination of combustion and post-combustion controls to
meet or exceed applicable marine engine standards, including: The International
Convention for the Prevention of Pollution from Ships (MARPOL) Annex VI (for foreign
vessels); 40 CFR Part 1039 (for Tier 1 and 2 domestic marine diesel engines smaller than
37 kW); Control of Emissions from Marine Compression-Ignition Engines; 40 CFR Part 1042
(for Tier 1 and 2 domestic marine diesel engines larger than 37 kW); and Control of
Emissions from New and In-Use Marine Compression-Ignition Engines and Vessels, 40 CFR
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Part 1042 (for Tier 3 and 4 domestic marine diesel engines). On-road engines, nonroad
engines, and aircraft engines will meet or exceed similar standards.

e The best engines available for the task will be used. Atlantic Shores will endeavor to
minimize air emissions by using the cleanest vessel engines available for the task (i.e.,
meeting the safety, efficacy, scheduling, and contracting needs for the task). Construction
vessels will be supplied by contractors for temporary use on each Project. For routine
O&M, Atlantic Shores will have additional ability to specify the vessel(s) used, through
long-term contracting or outright purchase. Atlantic Shores is actively evaluating
opportunities to use liquefied natural gas or hydrogen as the primary fuel for the main
CTVs or SOV to be used for routine O&M. Regardless of whether these technologies are
practicable, the primary CTV or SOV to be used for O&M will likely be newly built and will
meet top-Tier EPA marine engine standards for new construction. Nonroad engine
emissions will be minimized using engines compliant with 40 CFR Part 1039, Control of
Emissions from New and In-Use Nonroad Compression-Ignition Engines, i.e., "Tier 4"
engines, where practicable.

e Clean fuels will be used to the maximum extent practicable. Marine diesel fuel will comply
with the fuel sulfur limit of 15 ppm per 40 CFR Part 80, which is the same limit as onshore
Ultra Low Sulfur Diesel (ULSD). For heavier residual fuel oils used in Category 2 and
Category 3 engines, and for engines on foreign vessels, the Projects will comply with the
fuel oil sulfur content limit of 1,000 ppm set in MARPOL VI and corresponding EPA
regulations. Nonroad engines will use ULSD. The use of clean fuels will minimize emissions
from fuel impurities and allow for cleaner combustion.

e During all Project phases, Atlantic Shores is committed to implementing BMPs and
investigating the use of innovative tools and/or technologies to minimize air emissions
from vessel operations. Specifically, Atlantic Shores will optimize construction and O&M
activities to minimize vessel operating times and loads. This will include weather
monitoring, forecasting, and Project tracking to minimize emissions resulting from non-
productive time, and incentives for contractor fuel savings. Onshore construction
mitigation will also include the development of dust-control plans for onshore
construction areas to minimize effects from fugitive dust resulting from construction
activities.

e Air permit requirements will be met or exceeded, and Atlantic Shores will comply with all
applicable air quality regulatory requirements. A key element will be obtaining the OCS air
permit. Atlantic Shores will comply with other air-related regulatory requirements by using
engines manufactured and maintained in compliance with the appropriate standards,
which include NSPS, NESHAPs, and Federal standards for nonroad and marine diesel
engines as described in Section 3.1.1.4. If onshore stationary equipment triggers any
requirement to obtain a New Jersey air permit (including obtaining coverage under a
general permit), Atlantic Shores will obtain the required permit.
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e Any required OCS air permit will address the following key requirements:

o Documentation of compliance with ambient air standards. Atlantic Shores will
use one or more EPA-approved air dispersion models to show that air emissions in
the WTA will not cause or significantly contribute to a condition of air quality
impacts. Applicable standards for assessing air quality impacts include the NAAQS
described above, as well as PSD increments (allowed increases over a baseline set
to prevent deterioration of air quality), and the NJDEP risk assessment process for
air toxics (NJDEP Technical Manual 1003 as required per N.J.A.C. 7:27-22.3(cc)).

o Documentation of no adverse impact to air quality related values (AQRVs) at
Class | Areas. Per National Park Service guidance: “Under the CAA, the Federal
Land Manager (FLM) and the Federal official with direct responsibility for
management of Federal Class | parks and wilderness areas have an affirmative
responsibility to protect the AQRVs (including visibility) of such lands, and to
consider whether a proposed major emitting facility will have an adverse impact
on such values” (NPS 2010). The FLM for the Brigantine Wildlife Refuge is the
United States Fish and Wildlife Service (USFWS). Atlantic Shores expects to work
with the USFWS through the OCS air permit review process to identify mitigation
strategies that will alleviate potential adverse impact concerns.

o Control technology review. Atlantic Shores will document that the emissions
from the OCS sources meet the following related requirements: SOTA, per N.J.A.C.
7:27-22.35; Best Available Control Technology (BACT), per 40 CFR Part 52.21(j); and
Lowest Achievable Emission Rate (LAER), per N.J.A.C. 7:27-18.3(b)1. Atlantic Shores
will document compliance with these standards by evaluating alternative
processes, designs, and technologies, evaluating, and ranking pollution control
technologies, and proposing the lowest feasible emission rates for each OCS
source. The SOTA requirements will apply to all air pollutants, the BACT
requirements will apply to pollutants subject to PSD, and the LAER requirements
will apply to pollutants subject to nonattainment NSR.

o Emission offsets. Per NJ.A.C. 7:27-18.3(c), Atlantic Shores will secure emissions
offsets for OCS source air pollutants subject to nonattainment NSR. These will be
Certified Emission Reductions (CERs) banked through the NJDEP emissions offset
program (generally through shutdown or emissions reduction at existing sources
of air pollution), or offsets obtained through an alternative method in coordination
with the OCS air permit reviewing agency.
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3.2  Water Quality

This section describes water quality conditions in the Onshore Project Area and Offshore Project
Area, which includes the WTA (Project 1, Project 2, and the Overlap Area) and the export cable
corridors (ECC), associated impact producing factors (IPF), and measures to avoid, minimize, or
mitigate potential effects during construction, operations and maintenance (O&M) and
decommissioning of the Projects.

The Projects have been sited and designed to avoid or minimize adverse impacts to water quality
within and proximate to the Project Areas such as sediment suspension and transport and
accidental release of hazardous materials (i.e., from Project vessels, vehicles, or equipment) to the
ocean or inland waters. Appropriate and targeted best management practices (BMPs) and
operational controls will be implemented to minimize and mitigate potential impacts. The water
quality discussion includes marine waters (offshore) and water supplies (onshore). Surface waters,
including wetlands, streams, and other waterbodies, are discussed in Section 4.1 Wetlands and
Waterbodies, which provides additional information on the potential Project-related effects on
these inland resources.

3.2.1 Affected Environment

The affected environment with respect to potential Project-related water quality impacts includes
the marine waters of the Offshore Project Area encompassing the outer continental shelf (OCS)
waters of the WTA to the nearshore and intertidal waters along the ECCs to each landfall site. The
affected environment also includes any documented water supplies within the Onshore Project
Area. The characterization of water quality in the affected environment is based on available
scientific literature, published State and Federal agency research, online data portals, and online
mapping databases.

3.2.1.1 Marine Water Quality

Water quality within the Offshore Project Area is influenced by the bays and rivers that drain into
the ocean, the composition of atmospheric deposition, and the influx of constituents from
sediments (BOEM 2012). Oceanic circulation, influenced by tides, currents, bathymetry and
upwelling, drives the dispersal, dilution and biological uptake of inorganic and organic matter
deposited in the ocean. Water quality offshore in the waters of the WTA and along the ECCs is
considered ‘good’ and supportive of marine life based on regional monitoring data syntheses for
offshore waters (EPA 2015). Nearshore waters, within New Jersey's jurisdictional limits and closer
to recreation areas, population centers and industrial uses, are monitored closely by Federal and
State authorities. Therefore, the water quality along the ECCs, closer to shore, is monitored more
frequently than within the WTA (NJDEP 2019a).
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Existing Pollution Sources in the Offshore and Onshore Project Areas

Most contaminants in the coastal and marine environment are derived from point and nonpoint
sources from land-based and offshore anthropogenic activities. There are several permitted
surface water discharges located along the New Jersey coast between the Monmouth ECC and
the Atlantic ECC, including domestic (sewage), industrial or commercial facilities, and petroleum
product cleanup site outfalls (NJDEP 2019d) (see Figure 3.2-1). None of these permitted
discharges are located directly within the WTA or Monmouth and Atlantic ECCs, and proposed
Project activities are not expected to interact with these permitted discharges. Water quality
concerns related to these sources are regulated by permit effluent standards, and any related
water pollution impacts are mitigated by the mixing and dilution occurring in the receiving bays,
rivers, and ocean (NJDEP 2015b).

Stormwater is a nonpoint source that transports sediment and/or pollutants from the land to an
aquatic system (e.g., wetlands or waterbodies). Most stormwater is not treated; as rainwater or
snowmelt travels over surfaces mobilizing unstabilized soils and pollutants from human and
animal activity (NJDEP 2020f; Mallin et al. 2008). Common pollutants found in stormwater runoff
include fertilizers, insecticides, herbicides, oil, gas, sediment, and nutrients and bacteria from
animals which drive water quality degradation due to high levels of fecal coliform, turbidity,
orthophosphates, biological oxygen demand, total phosphorus, total suspended solids (TSS),
surfactant compounds, and organic carbon (NJDEP 2020f). Acute and chronic nonpoint source
pollution near ocean beaches, coastal bays, and other tidal systems can lead to harmful algal
blooms, threats to human health, threats to wildlife, and destruction of habitat in these sensitive
areas (NJDEP 2020f; Mallin et al. 2008). In contrast, in offshore waters (i.e., WTA, ECCs), where
depth and circulation drive the transport and dilution of water pollution, impacts from stormwater
runoff are limited.

Relevant Water Quality Assessments

The EPA’s National Coastal Condition Assessment (NCCA) report (EPA 2015) provides regional
estimates of coastal water quality conditions for the east coast of the United States. Water quality
was evaluated using measurements of dissolved oxygen (DO), dissolved inorganic nitrogen (DIN),
dissolved inorganic phosphorus (DIP), light transmissivity, and turbidity to determine the overall
water quality index at sampling sites. A summary of these key water quality indicators from the
NCCA and relevant New Jersey Department of Environmental Protection (NJDEP) water quality
reports provide an overall water quality characterization for the marine waters associated with the
Offshore Project Area and are presented in Table 3.2-1. The EPA published results from 23
sampling sites located along New Jersey's coast extending from Sandy Hook Bay to Delaware Bay.
No NCCA stations directly correspond to the WTA and ECCs, but they provide indicative coastal
water quality conditions in the nearby waters (Figure 3.2-2).
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Table 3.2-1

Summary of Water Quality Parameter Results Indicative of the Atlantic Shores

Offshore Project Area, U.S. Environmental Protection Agency’s National Coastal
Condition Assessment

Parameter

Definition

EPA NCCA Water

Quality Indicator
(see Figure 3.2-2)

Dissolved DO refers to the amount of oxygen in the water | 2.6-9.1 15 sites — ‘good’
Oxygen (DO)' generated from atmospheric oxygen exchange | milligrams condition and eight
and photosynthetic processes from plants and | per liter sites — ‘fair’
phytoplankton. (mg/L) condition
Chlorophyll a* Chlorophyll a concentration tends to be most 5.44-120.37 | 15 sites — ‘fair’”
present where there are high levels of micrograms | condition and eight
nutrients, which can stimulate an per liter sites — ‘poor’
overproduction of algae, creating algal blooms | (ug/L)
which deplete oxygen levels used by aquatic
organisms and block sunlight for underwater
plants.
Dissolved DIN is a common form of nitrogen found in 0.02-9.7 12 sites — ‘good’
inorganic coastal environments and is attributed to the pg/L condition, 10 sites —
nitrogen (DIN)" | formation of algal blooms. ‘fair’ and one site —
‘poor’
Dissolved DIP is another nutrient that is used by 0.007-0.284 | Two sites — 'good’
inorganic photosynthetic organisms like phytoplankton. pg/L condition, 13 sites —
phosphorus “fair’ condition, and
(DIP)! eight sites — ‘poor’
condition
Total TSS is a measurement of the concentration of 17.2-35.7 N/A
suspended sediment particles in the water column mg/L

solids (TSS)"

obtained by measuring the total dry weight of
particles in a water sample.

Turbidity™ Turbidity is an optical characteristic of water 3.2 feet (ft) | 'Medium’ turbidity
(water clarity or | and is a measurement of the amount of light (1 meter

Secchi disk scattered by suspended particulate matter. [m])-9.8 ft (3

reading) m)

Notes:

t - EPA, 2015; t+ - NJDEP, 2020e.
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Two adverse water quality conditions resulting from water pollution that may directly affect the
capacity of waterbodies to support human and wildlife uses are algal blooms and exceedances in
bacteria levels. Excess nutrients (i.e.,, phosphorus and nitrogen) are primary contributors to algal
blooms. In 2020, the NJDEP established the Harmful Algal Bloom (HAB) Interactive Mapping and
Reporting System for monitoring and reporting algal blooms. No historical algal blooms have
been recorded between 2017 and 2020 within estuarine or coastal environments along the New
Jersey coastline, inclusive of the Offshore Project Area (NJDEP 2019b; NJDEP 2019¢; NJDEP 2020b;
NJDEP 2020c). One harmful agal bloom advisory was issued by NJDEP on July 27, 2022 for Fletcher
Lake in Bradley Beach, New Jersey (NJDEP 2020b).

In addition to algal blooms, bacteria levels in a coastal environment threaten public health,
shellfish, and fish. A common bacterium found in coastal environments is fecal coliform bacteria,
which is linked to shellfish closures along the east coast of the United States (NJDEP 2020d; MDMR
2016; VDH 2020). Fecal coliform levels are monitored by the NJDEP as part of their participation
in the National Shellfish Sanitation Program (NSSP). Figure 3.2-3 illustrates the NJDEP Shellfish
Classification based on the State’s water quality monitoring program and fecal coliform levels in
the context of the Projects. According to the NJDEP, most of the New Jersey coastline in the vicinity
of the ECCs is open for shell fishing. Prohibited areas for shellfish harvesting are located close to
shore along the northern shore of New Jersey from Sandy Hook Bay to Point Pleasant Beach,
south of Seaside Park, Surf City, Atlantic City, Ocean City, Avalon, Wildwood Crest, and around the
U.S. Coast Guard Training Center (NJDEP 2018). Both the Atlantic and Monmouth ECCs traverse
prohibited areas for shellfish harvesting close to shore.

In 2016, the NJDEP published an Integrated Water Quality Assessment Report (IWQAR) on the
health of New Jersey waters in accordance with the Federal Clean Water Act, New Jersey Water
Quality Planning Act, and New Jersey Pollution Control Act (NJDEP 2019a). A total of 958
assessment units were established throughout New Jersey to assess water quality conditions of
fresh, brackish, and marine water habitats (NJDEP 2019a). Water quality was characterized by
acceptable water uses given various chemical, physical, and biological parameters of waterways
(e.g., public water supply, recreation). For the purposes of this section, the applicable INQAR
results for the ECC nearshore and landfall locations (i.e., approximately 3 miles (mi) or 4.8
kilometers [km]) offshore) were evaluated to determine current water quality conditions near the
Projects.

A summary of the assessment ratings for waters near the Monmouth and Atlantic ECCs and
landfall sites are presented in Table 3.2-2. The Monmouth and Atlantic ECCs and landfall sites are
located along the NJDEP's Atlantic Coast—the largest of five water regions. The landfall sites are
each located within one assessment unit. The Monmouth ECC is located within two assessment
units, and the Atlantic ECC is located within one assessment unit (NJDEP 2019a). Assessment units
were ranked by the NJDEP into categories for general aquatic life use, recreational use, fish
consumption, and shellfish harvest.
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Table 3.2-2

Summary of Water Quality Use Assessments from the 2016 New Jersey Integrated

Water Quality Assessment Report for Marine Waters near the Monmouth and
Atlantic ECCs and Landfall Sites

Number of
Applicable

NJDEP IWQAR

Assessment
Units

General
Aquatic Life

Recreational
Use

Use Category and Assessment

Fish

Consumption

Shellfish
Harvesting

Monmouth 1 U tive | Supporti Undetermined | U t
n rtiv rtiv n rmin n rtiv
Landfall Site supportive | Supportive ete e supportive
Monmouth ECC 2 Unsupportive | Unsupportive | Undetermined | Supportive
Atlantic Landfall i ) i )
Site 1 Unsupportive | Supportive Undetermined | Unsupportive
Atlantic ECC 1 Unsupportive | Supportive Undetermined | Supportive
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3.2.1.2 Water Supplies — Groundwater and Surface Water Reservoirs

As described in Section 2.1 Geology, groundwater reservoirs underlie portions of the Onshore
Project Area and some of these groundwater resources are designated and monitored because
they supply water to communities. There are several types of public and private water supplies
within the Onshore Project Area, although none are at risk of Project-related effects. New Jersey
has different types of public water supplies, including community public systems (i.e.,
municipalities and communities with at least 15 year-round service connections) and
noncommunity transient or non-transient public systems (e.g., schools, factories, motels).
Noncommunity systems typically obtain water from groundwater resources (NJDEP Division of
Water Supply and Geoscience 2020). A third type of water supply is a private system, such as an
individual well serving a household.

Monmouth County — Larrabee Onshore Project Area

Private groundwater wells may be located at individual residences and businesses along the
Larrabee onshore interconnection cable route and are largely unregulated. According to NJDEP
(2022), about 13% of New Jersey's drinking water comes from private wells, approximately 25%
of which have been tested under the New Jersey Private Well Testing Act (New Jersey Department
of Health 2020). The municipalities in Monmouth County along the Larrabee onshore
interconnection cable route include Howell Township, Wall Township, Manasquan Borough, and
Sea Girt Borough. Each town and borough obtain most of its domestic water from groundwater
or surface water reservoirs as well as private residential wells (County of Monmouth 2022).
Wellhead protection areas, indicating public community and noncommunity groundwater wells
in these communities near the Onshore Project Area are shown on Figure 3.2-4. The color-coded
tiers around the well locations delineate source areas from which groundwater flows over a certain
number of years to reach the well itself (NJDEP Division of Water Supply and Geoscience 2020).

As shown on Figure 3.2-4, one public community water wellhead protection area is located
immediately adjacent to the Onshore Project Area and Lakewood Farmingdale Road just north of
Randolph Road in Howell Township. In addition, one public non-community wellhead protection
area is mapped as intersecting a portion of Lakewood-Allenwood Road in Wall Township, which
will contain a Larrabee onshore interconnection cable route option (Figure 3.2-4, Sheet 2).

A public community water system managed by the private New Jersey American Water company
supplies Howell Township with potable water. The water is sourced by 14 groundwater wells
drawing from various regional groundwater aquifers in north-central New Jersey and one surface
water supply (New Jersey American Water 2019). These wells and surface water supply are over 1
mi (1.6 km) from the Onshore Project Area and are not shown on Figure 3.2-4. The Manasquan
Reservoir in Howell Township supplies drinking water to approximately 60% of the Monmouth
County communities of Sea Girt Borough and Wall Township as well as other area communities.
The surface water supply is run by the New Jersey Water Supply Authority (NJ WSA 2017). The
Manasquan Reservoir is located more than 1,000 ft (305 m) northwest of the Onshore Project Area
at its closest point and will not be affected by the Projects.
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Atlantic County — Cardiff Onshore Project Area

Atlantic City obtains its public potable water supplies from both surface water and groundwater
resources (Atlantic City Municipal Utilities Authority 2020). The surface water public supply
servicing Atlantic County is drawn from the Atlantic City Reservoir, which was formed by damming
the Absecon Creek at two locations in Atlantic County (the Kuehnle Pond Dam in Egg Harbor
Township and the Doughty Pond Dam in Absecon). The reservoir is more than 1,000 ft (305 m)
from the Atlantic Shores Onshore Project Area and will not be affected by the Projects.

Public potable water supplies from groundwater resources are also provided to Atlantic City by
up to 13 community and noncommunity groundwater wells, with depths ranging from 200 to 675
ft (61 to 206 m) (Atlantic City Municipal Utilities Authority 2020). The wells draw from the
Cohansey-Kirkwood Aquifer, a large deep subsurface aquifer of sands, silts, and clays that spans
much of the New Jersey coastal plain (NJDEP 2009). The wellhead locations are secured, and
access is restricted to protect the water supply. The water from the wellfields is transported and
treated at Atlantic City’s Water Treatment Plant Facility.

Wellhead protection areas for those community and noncommunity public wells near the Cardiff
Onshore Project Area are shown on Figure 3.2-5. The color-coded tiers around the well locations
delineate source areas from which groundwater flows over a certain number of years to reach the
well itself (NJDEP Division of Water Supply and Geoscience 2020).

Within the Onshore Project Area, a portion of one public, non-community wellhead protection
area partially extends across an existing railroad ROW and US Route 40 in the City of Pleasantuville,
where the onshore interconnection cable route will be co-located (Figure 3.2-5, Sheet 2). A second
protection area occurs south of US Route 40, directly adjacent to the Cardiff Onshore
Interconnection Cable Route options. The existing Cardiff POl Substation is located within the
outermost Tier 3 (12-year source assessment) of a community wellhead protection area (Figure
3.2-5, Sheet 3).
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3.2.2 Potential Impacts and Proposed Environmental Protection Measures

The Projects have been planned and designed to minimize risk to marine water quality and
onshore water supplies. Potential water quality risks associated with aspects of Project
construction, O&M, and decommissioning, especially seafloor- and land-disturbing activities, will
be mitigated by construction BMPs. Any Project-related effects to water quality would be short
term and localized within areas of the Onshore and Offshore Project Areas. This section will mainly
discuss those Project activities that disturb the seafloor or land because they can pose a threat to
water quality by increasing the risks of elevated turbidity in the water column and water pollution,
as well as indirect impacts to aquatic and marine habitats.

The potential IPFs that may affect water quality primarily due to sediment suspension offshore
and soil erosion onshore during Project construction, O&M, or decommissioning are summarized
in Table 3.2-3. The maximum Project Design Envelope (PDE) analyzed for all IPFs is the maximum
build-out of the Projects. The potential impacts to water quality are anticipated to be the same
for Projects 1 and 2.

Table 3.2-3  Impact Producing Factors for Water Quality

Construction & Operations &

Impact Producing Factors Decommissioning

Installation Maintenance

Installation and maintenance of new
[ [ ]
structures and cables
Land disturbance °
Anchoring and jack-up vessels ) ° °

Water quality may also be affected by accidental releases and discharges, onshore and offshore,
from vehicles, equipment, or vessels. Atlantic Shores is accounting for the potential for accidental
spills and releases of oils or other hazardous materials in a Project-specific Spill Prevention Control
and Countermeasure plan (SPCC) and Oil Spill Response Plan (OSRP) (see Volume | Appendix I-D)
that meets the requirements of the U.S. Coast Guard (USCG) and the Bureau of Safety and
Environmental Enforcement (BSEE). Mitigation measures related to accidental releases and
associated potential impacts are discussed in Sections 9.2.3 and 9.2.4.

3.2.2.1 Installation and Maintenance of New Structures and Cables
The installation of new Project structures and cables may result in the following:

e temporary disturbance to marine sediments and terrestrial soils during offshore and
onshore construction and decommissioning
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e temporary increases in turbidity and related water quality impacts from the suspension
and transport of disturbed marine sediments or erosion and sedimentation of terrestrial
soils.

Offshore

The installation of new WTG, OSS, met tower foundation structures, and offshore cables will
temporarily disturb marine sediments causing localized increases in turbidity near the work
activity including seabed preparation, placement of scour protection, limited dredging of the tops
of mobile bedforms, cable installation activities, HDD operations (i.e., the inadvertent release of
drilling fluids or frac-out) at the landfall sites, anchoring of support vessels, and use of jack-up
vessels. A description of the seafloor disturbance anticipated under the maximum design scenario
is presented in Section 4.11 of Volume I.

Seafloor disturbance will mobilize and temporarily suspend some shallow sediments into the
water column, where they may be transported and re-deposited onto the sea floor causing a
temporary increase in turbidity and decrease in water quality. Based on the Sediment Transport
Modeling results, suspended sediment concentrations resulting from cable installation, HDD
activities, and sandwave clearing are predicted to remain close to the route centerline or HDD pit,
be constrained to the bottom of the water column, and occur for short durations (see Appendix
[1-J3).

Simulations of several possible inter-array cable or offshore export cable installation methods
using either jet trenching installation parameters (for inter-array cable and export cable
installation) or mechanical trenching installation parameters (for inter-array cable installation only)
predicted above-ambient TSS of >10 mg/L® stayed relatively close to the route centerline. This is
due to sediments being introduced to the water column close to the seabed. TSS concentrations
of 210 mg/L traveled a maximum distance of approximately 1.8 mi (2.9 km), 1.6 mi (2.6 km), and
1.1 mi (1.7 km) for inter-array, Monmouth ECC, and Atlantic ECC cable installation, respectively.
For the landfall approach scenarios, use of an excavator without a cofferdam was conservatively
assumed and sediment was assumed to be introduced at the surface. This resulted in a maximum
distance for the predicted above-ambient TSS concentrations >10 mg/L of approximately 2.1 mi
(3.3 km) and 1.2 mi (1.9 km) for the Monmouth and Atlantic HDD pits, respectively.

For the inter-array cable and Atlantic ECC model scenarios, above-ambient TSS concentrations
substantially dissipated within 2 to 4 hours and fully dissipated in 6 or less hours. For the
Monmouth ECC model scenarios, above-ambient TSS concentrations substantially dissipated
within 2 to 6 hours but required up to 13 hours to fully dissipate, likely due to the relatively longer
route (i.e., larger volume of suspended sediment), route orientation in relation to currents, and
more frequent occurrence of fine sediment. For the landfall approach scenarios, the tails of the
plumes, with concentrations of >10 mg/L, were transported away from the source and were short-

8 In the Mid-Atlantic Bight, 10 mg/L is considered within the range of ambient TSS concentration conditions (Balthis et al.
2009).
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lived, while concentrations around the HDD pits dissipated within 12 hours for the Monmouth
HDD pit and 11 hours for the Atlantic HDD pit. The larger areas of TSS concentrations above
thresholds and the longer time for the plume to diminish to ambient conditions for the Monmouth
HDD pit may be attributed to sediments being released in deeper water, the higher fraction of
fine sediments taking longer to settle, and slightly stronger currents transporting the sediments
parallel with the shore.

Predicted above-ambient TSS concentrations stemming from sandwave clearance activities also
remained relatively close to the route centerline and were short-lived. The maximum distances for
the predicted above-ambient TSS concentrations of 210 mg/L and 100 mg/L were approximately
2.0 mi (3.2 km) and 1.3 mi (2.1 km), respectively. Above-ambient TSS concentrations were
predicted to substantially dissipate within 4 to 6 hours and fully dissipated in less than 12 hours
for most areas.

These model predictions agree with modeling results conducted for similar projects in similar
sediment conditions (BOEM 2021; Elliot et al. 2017; West Point Partners, LLC 2013; ASA 2008).
Actual suspended sediment concentrations and sediment transport during installation may be
even lower given that environmental monitoring surveys conducted during installation of the
Block Island Wind Farm submarine cable found that suspended sediment levels measured during
jet plow installation were up to 100 times lower than those predicted by the modeling (Elliot et al.
2017).

Impacts to water quality from elevated TSS concentrations are therefore expected to be temporary
and localized, and no long-term impacts to water quality conditions are anticipated. Additional
information on the effects of suspended sediment transport is provided in Section 4.5 Benthic
Resources and Section 4.6 Finfish, Invertebrates, and Essential Fish Habitat.

Atlantic Shores will select cable installation techniques (e.g., jet plow embedment) that minimize
sediment suspension to the maximum extent practicable. Atlantic Shores will also use anchor
midline buoys and dynamically positioned vessels as practicable to minimize seafloor disturbance.
Sediments disturbed during construction activities are not expected to contain contaminants
given that sediments are predominantly sandy and known sources of anthropogenic
contaminants (i.e., the mapped ocean disposal sites described in Table 2.1-2) will be avoided.

As indicated in Table 3.2-2, there are several areas along the coast near the Atlantic and
Monmouth ECCs and landfall sites that NJDEP has determined do not meet their designated uses.
For example, none of the waters are deemed supportive of general aquatic life and only portions
of the waters support shellfish harvesting and recreational use. Any localized Project-related
increases in turbidity would not further degrade the quality of surrounding marine waters in these
areas because of the limited extent and duration of seafloor-disturbing activities and associated
suspension and dispersion of sediments within the water column.

HDD installation of the export cables at the landfall locations will require the use of HDD drilling
fluid, which typically consists of a water and bentonite mixture. While the mixture is not anticipated
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to significantly affect water quality if released, Atlantic Shores will implement BMPs during
construction to minimize potential release of the fluid. These measures may include returning the
drilling fluid to surface pits and collecting it for reuse. The HDD also creates a potential for frac-
out during drilling activities. A frac-out occurs when the drilling fluids migrate unpredictably to
the surface through factures, fissures, or other conduits in the underlying rock or unconsolidated
sediments. In the unlikely event of a frac-out, the inadvertent release of bentonite into the water
column could result in temporary and localized impacts to water quality in the nearshore marine
environment. However, design considerations, operational controls and contingency planning will
greatly diminish the likelihood of accidental releases. Furthermore, Atlantic Shores will develop an
HDD Contingency Plan for the Inadvertent Releases of Drilling Fluid prior to construction to further
minimize the potential effects to water quality associated with a frac-out.

During O&M, the degree of suspended sediment and increased turbidity will be significantly lower
than during construction because any needed maintenance activities will be limited to discrete
portions of offshore cables or structures. Any effects during O&M are expected to be short-term
and temporary due to the predominantly sandy sea floor in the Offshore Project Area.
Decommissioning of structures and cables is expected to have short-term and localized impacts
similar to those described for construction because of seafloor disturbance from the removal of
structures or cables.

Onshore

Atlantic Shores has located onshore facilities in previously disturbed and developed areas away
from water supplies and surface waters to minimize the disturbance of terrestrial soils and the risk
of sedimentation of nearby wetlands and waterbodies. Atlantic Shores also proposes to use
specialized cable installation technologies (e.g., trenchless technologies) in certain areas to
minimize environmental impacts (see Section 4.8.3 of Volume I). For example, HDD will be used
to complete export cable landfall (i.e., offshore-to-onshore transition), which will minimize the
amount of sediment and soil disturbance at the landfall sites, both offshore and onshore. Atlantic
Shores will also use trenchless techniques (e.g., pipe jacking, jack-and-bore, and HDD) to install
the onshore interconnection cables under wetlands, waterbodies, or roadways, which will
minimize soil disturbances at these locations (see Section 4.1 Wetlands and Waterbodies).

As previously discussed, proper cable installation design and operational planning greatly
diminishes the risk of accidental releases of drilling fluids (i.e., frac out) during HDD operations.
Drilling fluids will consist of non-hazardous material such as bentonite and all drilling returns will
be collected after use and recycled (see Section 4.7.1 of Volume I). Although accidental releases
of HDD drilling fluids are expected to be a low probability event and not expected to affect water
quality, an HDD Contingency Plan for the Inadvertent Releases of Drilling Fluid will be developed
and implemented to further minimize potential effects.

During all onshore construction activities, Atlantic Shores will follow BMPs to properly contain
excavated soils and sediments, stabilize disturbed soil areas, and minimize erosion and sediment
runoff into waterbodies. Onshore Project activities have already targeted developed and
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previously disturbed areas for installing Project components. Prior to construction, appropriate
soil erosion and sedimentation controls (e.g., silt fencing, filter socks, inlet protections and dust
abatement) will be installed and maintained until site restoration has been achieved. Regular
monitoring of disturbed areas and BMPs will be conducted by qualified inspectors. Post-
construction, work sites will also be stabilized and restored with proper vegetation and landscape,
in accordance with state and local permits. Disturbed areas along the onshore interconnection
cable routes and the landfall sites will be returned to their preconstruction condition, except for
manholes that will be installed for maintenance access.

During routine O&M, impact to onshore water quality is not expected as any specific maintenance
to the below-ground components (i.e., onshore interconnection cables and splice/transition
vaults) will be accessed via manholes. Onshore substation equipment would be repaired or
replaced as needed but would not affect water quality. If any activities have the potential to impact
water quality, Atlantic Shores will consult with the necessary regulatory agency and apply for
applicable permits. Decommissioning of the onshore facilities would not impact water quality
because the onshore facilities (i.e., onshore substations and buried duct banks) will be retired in
place or reused for other purposes in consultation with state and municipal agencies (see Section
6.2.6 of Volume ).

3.2.2.2 Land Disturbance

Land disturbance will result from onshore Project activities that directly disturb the soil through
trenching and excavation in uplands and previously disturbed areas. As previously discussed, land
disturbance can lead to temporary increases in turbidity and related surface water quality impacts
from erosion and sedimentation of terrestrial soils (potential effects of Project-related land
disturbances on wetlands and waterbodies are addressed in Section 4.1). Land disturbance is the
trenching, excavation, and grading associated with the installation of the onshore interconnection
cables and splice vaults, the transition vault at the landfall sites, and construction of the onshore
substations. In addition, land disturbance will occur in construction workspaces, staging areas, and
access roads for construction equipment and materials.

As detailed in Section 3.2.1.2, the Onshore Project Area occurs within some community wellhead
protection areas (see Figures 3.2-4 and 3.2-5). NJDEP regulates activities that adversely affect
public well viability (i.e., groundwater withdrawals and excavation dewatering) or discharge to
groundwater (i.e., contamination). The land disturbing activities associated with the trenching of
the onshore interconnection cables, within the three identified wellhead protection areas along
Lakewood Farmingdale Road, and the railroad spur in the City of Pleasantville, and at the existing
Cardiff POI substation will occur within previously developed or disturbed ROWSs where there is a
lower likelihood of encountering groundwater. As a result, these installation activities are not
expected to result in any discharges to groundwater or significant groundwater withdrawals. If
shallow groundwater incursion occurs in limited areas during excavation of the onshore cable
installation trench, dewatering may be necessary. Any discharge from dewatering will be managed
according to applicable Federal and State regulations.
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Where wetlands, waterbodies and other sensitive resources need to be crossed, the onshore
interconnection cable will be installed using trenchless techniques such as jack-and-bore, pipe
jacking and HDD. Installing the onshore interconnection cable in this manner will minimize the
land disturbance in these areas and as discussed in Section 3.2.2.1, reduce potential water quality
effects.

A stormwater management system will also be implemented at the onshore substation that
includes but is not limited to, grassed water quality swales to capture and convey site runoff, deep
sump catch basin(s) to pretreat surface runoff, and other approved measures to capture and treat
stormwater runoff prior to groundwater recharge or surface water discharge. These systems will
further reduce potential impacts to water resources during construction and O&M.

Construction equipment and material storage will be limited to designated work and staging areas
within the Onshore Project Area to avoid any private wells that may be located along the onshore
interconnection cable routes. Compliance with applicable environmental laws and regulations,
and implementation of BMPs will prevent releases of oil and hazardous materials from Project
vehicles or equipment. Spill containment measures around fuel tanks and refueling areas will be
implemented in accordance with an SPCC plan (see Section 9.2.4).

Atlantic Shores will implement appropriate BMPs (e.g., silt fence, filter socks, inlet filters, dust
abatement) and will restore temporarily disturbed areas (i.e., reseeding or repaving) in accordance
with an approved Soil Erosion and Sediment Control Plan and New Jersey Division of Land
Resource Protection Stormwater Management Control Plan (NJPDES and SWPPP) within the
Onshore Project Area to avoid and minimize water quality impacts to nearby aquatic habitats.

Land disturbing activities are not anticipated as part of routine O&M or decommissioning because
below ground facilities (e.g., splice vaults and transition vaults) will be accessed through manholes
and decommissioning will involve retirement of the onshore facilities (i.e,, onshore substations
and buried duct banks) in place or used for other purposes in consultation with state and
municipal agencies (see Section 6.2.6 of Volume ).

3.2.2.3 Anchoring and Jack-up Vessels

Seafloor disturbance and consequent suspension of sediments and turbidity increases will result
from the positioning of anchors and jack-up vessel spuds as well as anchor chain contact with the
seafloor (i.e., chain sweep). These vessel-related impacts are expected to result in localized, short-
term increases in suspended sediment concentrations near the seafloor, limited to areas
immediately adjacent to spuds, anchors, or jack-up legs. As detailed in the installation and O&M
sections (see Sections 4.2, 4.4, 4.5, and 5.6 of Volume |), seabed disturbance from anchors and
jack-up vessels will be temporary; therefore, no long-term impacts to water quality are anticipated.

The maximum PDE analyzed for anchoring and jack-up vessels is the maximum offshore build-
out of the Projects, assuming use of anchored vessels for all export cables. Temporary anchoring
and use of jack-up vessels within the Offshore Project Area will occur during construction and
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decommissioning and to a lesser extent during O&M with variations in duration and extent
according to the specific work activity. The maximum seabed disturbance resulting from jack-up
or anchored vessel use during construction for various Project components is summarized in the
following tables from Volume I: Table 4.2-1 for WTG foundations, Tables 4.4-2 and 4.4-4 for OSS
foundations, Table 4.5-1 for export cables, and Table 4.5-2 for inter-array and inter-link cables.

3.2.2.4 Summary of Proposed Environmental Protection Measures

Project design and construction planning has focused on avoiding and minimizing potential
adverse effects to water quality. Both onshore and offshore water quality effects will be avoided
and minimized through carefully locating Project infrastructure and use of specialized
construction techniques and design considerations inclusive of the following measures.

Offshore

e Offshore construction techniques have been selected that minimize the disturbance and
suspension of sediment and protect water quality:

o Anchor midline buoys will be used on anchored construction vessels, where
feasible, to minimize disturbance to the seafloor and sediments.

o Dynamically positioned vessels and jet plow embedment will be used to the
maximum extent practicable to minimize sediment disturbance and alteration
during cable-laying process.

e Accidental spill or release of oils or other hazardous materials will be managed through
the OSRP that meets USCG and the BSEE requirements (see Volume | Appendix I-D).

e HDD will be used to install the export cable to the landfall sites. All HDD activities will be
managed by an HDD Contingency Plan for the Inadvertent Releases of Drilling Fluid to
ensure the protection of marine and inland surface waters from an accidental release of
drilling fluid. All drilling fluids will be collected and recycled upon HDD completion.

e Vessels will operate in compliance with regulatory requirements related to the prevention
and control of discharges and accidental spills.

Onshore

e Project facilities have been sited/routed in previously disturbed areas and along existing
ROWs.

e The Project facilities will avoid public water supplies/wellhead protection areas to the
maximum extent practicable.
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e The Project facilities will avoid stormwater outfalls and water intake structures that are
identified during constructability studies, stakeholder consultation, and preconstruction
surveys to the maximum extent practicable. Atlantic Shores will adhere to any buffers or
offsets in accordance with state or local requirements to conduct work near these outfalls
or structures.

e Trenchless cable installation methods (e.g., jack-and-bore, HDD) will be used to avoid
impacts to wetlands and waterbodies. HDD will be used to install the export cable to the
landfall sites. All HDD activities will be managed by an HDD Contingency Plan for the
Inadvertent Releases of Drilling Fluid to minimize the potential effects from an accidental
release of drilling fluid on marine and inland surface waters. All drilling fluids will be
collected and recycled upon HDD completion.

e BMPs such as silt fence, filter socks, inlet protection, dust abatement and other approved
BMPs will be implemented in accordance with the approved Soil Erosion and Sediment
Control Plan to properly contain excavated soils and sediments and stabilize disturbed
land areas, to avoid erosion and sediment runoff into waterbodies and impacts to water
quality. Additionally, the Projects will be constructed in accordance with an approved New
Jersey Division of Land Resource Protection Stormwater Management Control Plan
(NJPDES and SWPPP) and County Soil Conservation District BMPs to avoid and minimize
Project-related water quality impacts to nearby aquatic habitats (see Section 4.1 Wetlands
and Waterbodies for additional discussion on the protection of wetlands and waterbodies).

e Temporarily disturbed areas will be stabilized through seeding or re-paving as appropriate
and in accordance with the approved Soil Erosion and Sediment Control Plan.

e A NJDPES and a SPCC plan will be implemented.

e Environmental/Construction Monitor(s) will be assigned to ensure compliance with
applicable permit conditions and that BMPs are functional.
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4.0 BIOLOGICAL RESOURCES

This section provides a detailed description of the biological resources within the Onshore Project
Area including wetlands and waterbodies, coastal and terrestrial habitat and fauna; birds, bats,
benthic resources; finfish, invertebrates, and Essential Fish Habitat (EFH); marine mammals; and
sea turtles.

41 Wetlands and Waterbodies

This section describes wetlands and other waterbodies such as vernal pools, streams, and rivers,
within the Onshore Project Area, associated impact producing factors (IPFs), and measures to
avoid and minimize potential effects to these resources during construction, operations and
maintenance (O&M), and decommissioning.

Wetlands and waterbodies are a critical and valuable component of the ecosystem. Wetlands and
waterbodies present within the Onshore Project Area have been assessed using targeted field
surveys (e.g., wetland and waterbody delineations) and through consultation with Federal and
State resource agencies, the primary purpose of which, was to develop an in-depth understanding
of wetland and waterbody resources in the vicinity of the Project and identify steps to avoid and
minimize impacts to these resources.

Wetlands and waterbodies in New Jersey are under the jurisdiction of the New Jersey Department
of Environmental Protection (NJDEP) according to the Freshwater Wetlands Protection Act. NJDEP
has formally assumed Federal jurisdiction based on a memorandum of agreement with the U.S.
Army Corps of Engineers (USACE) for all non-tidal freshwater wetlands greater than 1,000 feet (ft)
(305 meters [m]) from the head of tide (NJDEPE and USACE 1993). Wetlands that occur less than
1,000 ft (305 m) from the head of tide, including tidal wetlands, are under joint jurisdiction of the
USACE and NJDEP. All Project activities within regulated wetlands and waterbodies will be
conducted in compliance with applicable regulatory requirements and conditions of Nationwide
or individual Federal and State permits that may be required for onshore Project activities.

411 Affected Environment

The affected environment for the purposes of this section consists of wetlands and waterbodies
within the Cardiff and Larrabee Onshore Project Areas, inclusive of the landfall locations, onshore
interconnection cable routes, onshore substations and/or converter stations,® and Points of
Interconnection (POI). This section also covers wetlands and waterbodies within the O&M facility
Onshore Project Area inclusive of the proposed O&M facility and potential adjacent parking
structure (see Figures 4.8-1, 4.8-2, 4.9-1, and 4.9-2 of Volume 1). These Onshore Project Areas lie
within the New Jersey Atlantic Coastal Plain along the coastal zone of New Jersey which generally
includes tidal and non-tidal waters (including wetlands), dune and beach areas, forest areas and

S Potential parcels for an HVAC onshore substation and/or HVDC converter station have been identified along the Larrabee
Onshore Interconnection Cable Route. The feasibility of these sites is currently being evaluated and additional information
will be provided when site options are added to the PDE.
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significant residential, commercial, industrial, and linear development. This coastal zone is
managed by the NJDEP as the New Jersey Coastal Management Zone administrator under New
Jersey Administrative Code (N.J.A.C.) 7:7 and encompasses approximately 1,800 miles (mi) (2,897
kilometers [km]) of tidal shoreline including 126 mi (203 km) of oceanfront from Sandy Hook to
Cape May. The boundaries of the coastal zone include inland, seaward, and interstate areas
(NJDEP 2020).

A wetland is an area that is inundated or saturated by surface water or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances does support, a
prevalence of vegetation typically adapted for life in saturated soil conditions, commonly known
as hydrophytic vegetation (NJ DLRP 2020). The area's glacial history plays a large role in wetland
formation throughout the region. Geological processes and more recent events like sea level rise
and erosion along rivers landward of the barrier islands, continue to influence wetland formation
(Tiner et al. 1985). Five general wetland types occur throughout New Jersey based on the Cowardin
Classification of wetlands: marine, estuarine, riverine, lacustrine, and palustrine (Cowardin et al.
1979). However, only riverine, palustrine, and or estuarine wetlands occur within or adjacent to
the Onshore Project Areas (Figures 4.1-1, 4.1-2, and 4.1-3).

Specific information regarding wetland and waterbody characteristics within the Onshore Project
Areas were obtained from several sources outlined within the wetland delineation reports. NJDEP
wetlands and United States Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI)
mapping was used as a basis to determine areas of potential wetlands prior to any wetland and
stream delineation survey. NJDEP and NWI mapped wetlands within the Onshore Project Areas
are shown in Figures 4.1-1, 4.1-2, and 4.1-3.

In June and December 2020, September 2021, and June 2022, Atlantic Shores conducted
ecological field studies within a study area that encompassed the Cardiff and Larrabee Onshore
Project Areas. Field evaluations for wetlands and waterbodies for the O&M facility Onshore Project
Area were completed from publicly accessible areas such as adjacent roadways and sidewalks due
to access restrictions. The ecological field studies conducted included:

e Wetland and waterbody delineations
e Vernal pool surveys
e Terrestrial wildlife habitat assessments.

The purpose of these studies was to identify and evaluate sensitive ecological resources including
the identification of habitat that could support threatened and endangered species (i.e., critical
habitat assessments). The field evaluations for the O&M facility Onshore Project Area
approximated the location and extent of wetlands and waterbodies and terrestrial wildlife habitats.

The results of the wetland delineation, habitat assessments, and vernal pool surveys are presented
in the Cardiff and Larrabee Wetland and Stream Delineation Reports, in Appendix 1I-D1 and
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Appendix II-D2 and Cardiff and Larrabee Habitat Suitability Assessment Reports in Appendix II-E1
and Appendix II-E2, respectively. The results of the field evaluations for the O&M facility Onshore
Project Area are presented in the Cardiff Wetland and Stream Delineation Report (Appendix II-
D1) and the Cardiff Habitat Suitability Assessment Report (Appendix II-E1).

The onshore Project facilities within the Cardiff, Larrabee, and O&M facility Onshore Project Areas
are described in Sections 4.7, 4.8, 4.9, and 5.5 of Volume I. The documented wetlands and
waterbodies within the Cardiff, Larrabee, and O&M facility Onshore Project Areas are detailed in
Sections 4.1.1.1, 4.1.1.2, and 4.1.1.3, respectively. Detailed descriptions of the characteristically
observed wetland types are provided in the Wetland and Stream Delineation Reports in Appendix
[I-D1 and Appendix II-D2.
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412 Wetlands and Waterbodies — Cardiff Onshore Project Area

The main Project facilities within the Cardiff Onshore Project Area are the Atlantic Landfall Site,
onshore interconnection cables, onshore substation and/or onshore converter station, and Cardiff
POI. These facilities were located to avoid wetlands and other waterbodies to the maximum extent
practicable as shown in the Field Delineated Wetlands and Streams Plans in Appendix D of the
Wetland and Stream Delineation Report (see Appendix II-D1). Wetlands and streams do not occur
at the Atlantic Landfall site or the Cardiff POI. Delineated wetlands and waterbodies are largely
situated adjacent to roadways, railroads, electric utility lines and other developed areas along the
onshore interconnection cable route. Potential wetlands were identified on the onshore Fire Road
substation/converter station site option (Fire Road Site); however, these areas are associated with
stormwater management facilities that were constructed onsite. As a result, it is not anticipated
that these wetlands are federal or state jurisdictional wetlands (see Appendix II-D1).

There are two wetland classes (palustrine and estuarine) present within the Cardiff Onshore Project
Area. These wetland types are described as a characterization of typical wetlands in the Cardiff
Wetland and Stream Delineation Report in Appendix II-D1, as well as descriptions of specific
delineated wetlands. Estuarine wetlands include all tidal marshes and comprise most of the
delineated wetlands. Palustrine wetlands are a diverse class of wetland and includes freshwater
marshes, bogs, swamps, and bottomland forests. Table 4.1-1 summarizes the acreage of wetlands
delineated by Atlantic Shores within the Cardiff Onshore Project Area.

Table 4.1-1  Delineated Wetlands within the Cardiff Onshore Project Area

Wetland Type ‘ Delineated Wetlands (acres/ m?)
Estuarine Emergent 1.39 acres (5,615 m?)
Palustrine Emergent 0.60 acre (2,457 m?)
Total 1.99 acres (8,072 m?)

Waterbodies within the Cardiff Onshore Project Area fit into one subsystems of the riverine
system—tidal. Tidal riverine systems occur along the onshore interconnection cable route within
the back-bay/marshes associated with the tidal channels. Table 4.1-2 summarizes the acreage of
waters delineated by Atlantic Shores within the Cardiff Onshore Project Area.

Table 4.1-2  Delineated Waters within the Cardiff Onshore Project Area

Waterbody Type Delineated Waterbody (acres/ m?)
Tidal/Riverine 6.61 acres (26,883 m?)
Total 6.61 acres (26,883 m?)
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All delineated wetland communities are part of the larger ecosystem associated with freshwater,
non-tidal and tidal wetlands and waterbodies that occur well beyond the Cardiff Onshore Project
Area. The delineated tidal streams and inlets and estuarine wetlands have direct connections to
the Great Throughfare that is part of the intra-coastal waterway and provides a direct connection
to the Atlantic Ocean. Freshwater, non-tidal wetlands are associated with freshwater perennial
watercourses Mill Branch and Cedar Branch that occur outside of the Cardiff Onshore Project Area
and ultimately flow south to the Great Egg Harbor River.

413 Wetlands and Waterbodies — Larrabee Onshore Project Area

Like the Cardiff Onshore Project Area, the Project facilities located in the Larrabee Onshore Project
Area have been located to avoid and minimize impacts to wetlands and waterbodies to the
maximum extent practicable, as shown in the Field Delineated Wetlands and Streams Plan in
Appendix D of the Wetland and Stream Delineation Report (see Appendix II-D2). Wetlands and
streams do not occur at the Monmouth Landfall site or the Larrabee POI. All delineated wetlands
and waterbodies are situated adjacent to roadways and other developed/disturbed areas along
the onshore interconnection cable route.

The Project has been sited and designed to avoid possible impacts to wetlands and waterbodies
associated with Allaire State Park and the Manasquan River Wildlife Management Area along the
Larrabee onshore cable route. Allaire State Park is approximately 3,205 acres of mixed forest and
maintained fields/trails located in Wall Township, Monmouth County, New Jersey. The state park
contains high-quality wetlands and the Manasquan River and tributaries and large contiguous
tracts of deciduous and mixed forests and wetlands. The Manasquan River Wildlife Management
Area is an approximately 744-acre area that encompasses the lower Manasquan River and
contains similar high-quality wetlands and large tracts of wetland and upland forested areas as
found in Allaire State Park.

One wetland class (palustrine) is present within the Larrabee Onshore Project Area. This wetland
class is described in the Larrabee Wetland and Stream Delineation Report (see Appendix II-D2).
Palustrine wetlands are a diverse class of wetland and includes freshwater marshes, bogs, swamps,
and bottomland forests and comprise all the wetlands found within the Larrabee Onshore Project
Area. Table 4.1-3 summarizes the acreage of wetlands delineated by Atlantic Shores within the
Larrabee Onshore Project Area.

Table 4.1-3  Delineated Wetlands within the Larrabee Onshore Project Area

Wetland Type ‘ Delineated Wetland (acres/ m?)
Palustrine Emergent 0.19 acres (789 m?)
Palustrine Forested 1.15 acres (4,643 m?)
Palustrine Scrub-Shrub 0.001 acre (4 m?)
Total 1.34 acres (5,436 m?)
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Perennial and intermittent riverine systems occur within the Larrabee Onshore Project Area such
as the Manasquan River and its tributaries. These features are located within deciduous and mixed
forest habitats along the onshore interconnection cable routes and cross via culvert under existing
paved roads and pedestrian/bike lanes. Intermittent systems also occur within the Larrabee
Onshore Project Area and were typically identified in roadside ditches with hydrologic connection
to either a perennial watercourse or palustrine wetland. These waterbodies were located on the
fringes of mixed forest habitats along utility and roadway ROWSs. Table 4.1-4 summarizes the
acreage of waters delineated by Atlantic Shores within the Larrabee Onshore Project Area.

Table 4.1-4  Delineated Waters within the Larrabee Onshore Project Area

Waterbody Type Delineated Waterbody (acres/ m?)

Non-tidal/Perennial 0.18 acre (747 m?
Non-tidal/Intermittent 0.005 acre (22 m?)
Total 0.19 acre (769 m?)

All delineated wetlands are connected to, and part of, the larger freshwater ecosystems that occur
well beyond the Larrabee Onshore Project Area. The delineated perennial rivers and streams are
generally part of the Manasquan River drainage basin, including the Manasquan River itself, with
minor waterbodies occurring closer to the coast draining directly to the Atlantic Ocean. None of
these waterbodies within the Larrabee Onshore Project Area are tidal. Freshwater, non-tidal
wetlands are associated with the Manasquan River, its tributaries and other streams or drainages
within the Larrabee Onshore Project Area.

414 Wetlands and Waterbodies — O&M facility Onshore Project Area

The O&M facility Onshore Project Area has been located to avoid and minimize impacts to
wetlands and waterbodies to the maximum extent practicable. Wetlands do not occur within the
O&M facility Onshore Project Area due to the intensity of previous development and the
bulkheaded/filled lands adjacent to the waters of Clam Creek and Delta Basin within the Atlantic
City harbor area.

Clam Creek/Delta Basin is a lower tidal riverine system and the only waterbody that occurs within
the O&M facility Onshore Project Area. There is approximately 0.81 acre of open water mapped
by NJDEP within the O&M facility Onshore Project Area, all seaward of the existing bulkhead.

415 Potential Impacts and Proposed Environmental Protection Measures

The Cardiff and Larrabee Onshore Project Areas have been sited to maximize the use of existing
linear infrastructure, such as roadway, electric utility, and pedestrian/bike lane ROWs. The landfall
sites and onshore substations have also been intentionally located in largely disturbed or
developed areas to avoid and minimize potential impacts to wetlands and waterbodies. In
addition, trenchless construction techniques such as jack-and-bore and horizontal directional
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drilling (HDD) at all wetland and water crossings will be used to further avoid impacts to these
resources. As a result, the only potential IPF on wetlands and waterbodies would be indirect and
the result of land disturbance, soil erosion and sedimentation, or stormwater runoff during
construction (Table 4.1-5). No direct or indirect impacts to wetlands are anticipated during routine
O&M or decommissioning.

Table 4.1-5  Impact Producing Factors for Wetlands and Waters of the U.S.

Construction .
. Operations & ...
Impact Producing Factors & Decommissioning

Maintenance

Installation

Land Disturbance °

Wetlands and waterbodies may also be inadvertently affected by discharges from accidental
releases of fuel, fluids, and trash and debris. These potential impacts are considered to have a low
likelihood of occurrence and are discussed in Sections 9.2.3 and 9.2.4.

The maximum Project Design Envelope (PDE) analyzed for potential impacts to wetlands and
waterbodies is the maximum onshore build-out of the Project (see Section 4.11 of Volume ).
Details describing the construction of the onshore Project components are presented in Sections
4.7, 48, and 4.9 of Volume I. Decommissioning is discussed in Section 6.2.6 of Volume I.
Additionally, the Project will be supported by a new O&M facility that will be in Atlantic City which
is described in Section 5.5 of Volume I.

416 Land Disturbance

Land disturbance associated with the construction of underground onshore Project components
will involve trenching and excavation in upland and disturbed areas, thereby avoiding direct
impact to wetlands and waterbodies. Trenching and excavation for cable conduit, duct banks,
splice vaults, transition vaults, substation and/or converter station structure foundations and
construction of the proposed the O&M facility will require earth-moving vehicles and equipment,
which causes land disturbance; however, these facilities will be installed within existing ROWs (e.g.,
railroad, highway, pedestrian/bike lane ROWs), and developed areas that are largely disturbed
and/or regularly maintained. Additional construction workspace for excavators and other
construction equipment and excavated material will also be required. Specific cable design and
installation details are provided in Section 4.8.3 of Volume I. Based on the wetland and stream
delineation reports (see Appendix II-D1 and Appendix 11-D2), Atlantic Shores has confirmed
wetlands or waterbodies do not occur at the landfall locations, or the POls. As discussed in Section
4.1.2, potential wetlands were identified on one of the substation/converter station site options;
however, it was determined these areas are likely constructed stormwater basins and not federal
or state jurisdictional wetlands. However, as noted in Section 4.1.1.1 and 4.1.1.2, the onshore
interconnection cables for both Cardiff and Larrabee have the potential to cross several of these
features. At these locations, the onshore interconnection cables will be installed using trenchless
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technology (e.g., jack-and-bore, pipe jacking, and HDD) beneath wetlands and waterbodies where
crossing is necessary to avoid direct impacts to these resources. Entry/exit work areas will be in
disturbed upland areas to further avoid impacts to wetlands and waterbodies. Wetlands and
waterbodies also do not occur shoreward of the bulkhead at the proposed O&M facility and would
not be impacted as a result of construction of the proposed O&M facility. Tables 4.1-6, 4.1-7, and
4.1-8 provide a summary of the potential temporary and permanent impacts resulting from
construction of the Cardiff project, the Larrabee project, and the O&M facility, respectively, as well
as impacts (permanent and temporary) avoided using trenchless installation technologies.

The temporary area of impact includes a 40-foot buffer zone on both sides of the centerline of
the proposed onshore interconnection cable route. Actual project activities associated with the
onshore interconnection cable route will occur solely within roadways and ROWSs except at
wetland and waterbody crossings where HDD will be utilized to avoid impacts.

The permanent impact calculations are derived from the assumption that the entirety of the Fire
Road Parcel for Cardiff and the Lanes Pond Road and Randolph Road Parcels for Larrabee would
be permanent impact areas.

Additionally, there is one area where limited permanent impacts could occur along the boundary
of the O&M facility during the installation of the proposed new bulkhead.

Table 4.1-6  Wetlands and Waters of the United States Direct Impact Summary (Cardiff)

Potential Project Impacts (acres/m?) Impacts Avoided

Wetland/Waterbody Type Using Trenchless
Temporary Permanent Installation (acres/m?)

Estuarine Emergent 0 acre (0 m?) 0 acre (0 m? 2.2 acres (8,911 m?)
Palustrine Emergent 0.05 acre (193 m?) 0.3 acres (1,298m2) | 0.2 acre (936 m?)
Palustrine Forested 0.1 acres (431 m?) 0.01 acre (60 m?) 0 acre (0 m?)
Tidal/Riverine 0 acre (0 m?) 0 acre (0 m?) 9.9 acres (39,892 m?)
Non-tidal/Ephemeral 0.0002 acre (1 m?) 0 acre (0 m?) 0 acre (0 m?)
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Table 4.1-7

Wetlands and Waters of the United States Direct Impact Summary (Larrabee)

Wetland/Waterbody Type

Potential Project Impacts (acres/m?)

Temporary

Permanent

Impacts Avoided
Using Trenchless

Palustrine Emergent

0.0008 acre (3 m?)

0.2 acres (786 m?)

Installation (acres/m?)

0 acre (0 m?)

Palustrine Forested

0.5 acres (2,008 m?)

0.1 acre (371 m?

0.6 acre (2,263 m?)

Palustrine Scrub Shrub

0 acre (0 m?)

0 acre (0 m?d)

0.001 acre (4 m?

Non-tidal/Perennial

0.01 acre (52 m?

0 acre (0 m?d)

0.17 acre (694 m?)

Non-tidal/Intermittent

0.002 acre (7 m?)

0.0005 acre (0.2 m?)

0 acre (0 m?)

Table 4.1-8

Wetlands and Waters of the United States Direct Impact Summary (O&M Facility)

Wetland/Waterbody Type

Potential Project Impacts (acres/m?)

Temporary

Permanent

Impacts Avoided
Using Trenchless
Installation (acres/m?)

Estuarine Emergent

0 acre (0 m?)

0.002 acre (8 m?)

0 acre (0 m?)

Tidal/Riverine

0 acre (0 m?)

0.5 acre (2,069 m?)

0 acre (0 m?)

To prevent indirect impacts to wetlands and waterbodies, such as soil erosion and sedimentation
from land disturbing construction activities, Atlantic Shores will comply with an approved Soil
Erosion and Sediment Control Plan, New Jersey Pollutant Discharge Elimination System (NJPDES)
permit and a Stormwater Pollution Prevention Plan (SWPPP). In accordance with these plans, best
management practices (BMPs) including, but not limited to dust abatement, installation of silt
fencing, filter socks, and inlet filters, will be implemented to minimize and/or avoid potential
effects. Additionally, once construction is completed, areas of temporary disturbance will be
returned to pre-construction conditions and at the onshore substations land will be appropriately
graded, graveled, or grassed to prevent future erosion. Section 3.2 Water Quality provides
additional detail on potential effects on water quality and the proposed BMPs to avoid or reduce
impacts. An Environmental/Construction monitor will also be onsite to ensure that BMPs are
installed in accordance with the approved Soil Erosion and Sediment Control Plan, NJPDES and
other permit conditions.

During routine O&M and future decommissioning, land disturbing activities are not anticipated.
Vehicle and equipment use would occur along roads using the manholes within the splice vaults
and transition vaults for access and within previously developed areas such as onshore
substations. As a result, impacts to wetlands and/or waterbodies are not anticipated during these
phases of the Project.
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417 Summary of Proposed Environmental Protection Measures

Atlantic Shores has routed the onshore interconnection cables along previously disturbed ROWs
and sited its onshore substations and landfall sites on previously disturbed lands, to the maximum
extent practicable, to avoid and/or minimize impacts to wetlands and waterbodies. Potential
impacts have further been avoided by using trenchless installation methods such as jack-and-
bore, pipe jacking, and HDD to install the onshore interconnection cables where wetlands and
waterbodies are crossed.

Potential Project-related effects to wetlands and waterbodies mainly result from land disturbance
during construction. To avoid and minimize these effects, Atlantic Shores has sited Project facilities
to avoid and minimize impacts to wetlands and waterbodies and has incorporated mitigation
measures into design elements, construction, O&M, and decommissioning plans.

The following environmental protection measures are proposed to mitigate potential Project-
related impacts to wetlands and waterbodies. As the Project progresses through development
and permitting, Atlantic Shores will continue discussions with resource agencies such as USACE
and NJDEP to determine the need for appropriate avoidance/mitigation measures and will comply
with applicable permit conditions.

e Project facilities have been sited/routed in previously disturbed areas and along existing
ROWs.

e Onshore interconnection cables will be installed underground and using trenchless
installation such as jack-and-bore, pipe jacking, and/or HDD, where feasible, to avoid
direct impacts to wetlands and waterbodies.

e BMPs such as silt fence, filter socks, inlet protection, dust abatement and other approved
BMPs will be implemented in accordance with the approved Soil Erosion and Sediment
Control Plan to properly contain excavated soils and sediments and stabilize disturbed
land areas, to avoid erosion and sediment runoff into wetlands and waterbodies.
Additionally, the Project will be constructed according to an approved New Jersey Division
of Land Resource Protection Stormwater Management Control Plan (NJPDES and SWPPP)
to avoid and minimize Project-related effects to nearby aquatic habitats.

e All temporarily disturbed areas will be returned to pre-construction conditions and all
onshore substation areas will be graded, grassed, graveled, or paved to prevent future
erosion.

e Environmental/Construction Monitor(s) to comply with applicable plans and permit
conditions, and to ensure that BMPs are functional.
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42 Coastal and Terrestrial Habitat and Fauna

This section describes the coastal and terrestrial habitat and fauna in the Onshore Project Area
(including threatened and endangered species), associated impact producing factors (IPFs), and
measures to avoid, minimize, or mitigate potential effects to these resources during construction,
operations and maintenance (O&M), and decommissioning. Terrestrial birds and bats are
described in Sections 4.3 and 4.4 and therefore, are not addressed in this section.

421 Affected Environment

The affected environment for the purposes of this section is made up of the Atlantic and
Monmouth Landfall Sites, onshore interconnection cable route options, onshore substations
and/or converter stations,’® proposed O&M facility and associated potential adjacent parking
structure, and POI (see Figures 4.8-1, 4.8-2, 49-1, 4.9-2 of Volume 1). In this section, the three
locations for onshore Project facilities will be referred to as the Cardiff, Larrabee, and O&M facility
Onshore Project Areas, respectively, and collectively as, the Onshore Project Area. The Onshore
Project Area occurs along the coastal area of New Jersey, which generally includes tidal and non-
tidal waters (including wetlands), dune and beach areas, forest areas and significant residential,
commercial, industrial, and linear development. This coastal area is managed by the NJDEP as the
New Jersey Coastal Management Zone (coastal zone) under New Jersey Administrative Code
(NJ.A.C) 7:7 and encompasses approximately 1,800 miles (mi) (2,897 kilometers [km]) of tidal
shoreline including 126 mi (203 km) of oceanfront from Sandy Hook to Cape May. The boundaries
of the coastal zone include inland, seaward, and interstate areas (NJDEP 2020).

Outside of the coastal zone, portions of the Cardiff Onshore Project Area overlap with mapped
New Jersey Pinelands (Figure 4.2-1). The Pinelands ecosystem is an expansive area in southern
New Jersey characterized by unconsolidated sand and gravel with a shallow, but characteristically
acidic and nutrient poor aquifer and specialized plant and animal species adapted to challenging
conditions, particularly wildland fire. Many plant and animal species known to occur in the
Pinelands require occasional wildfires to maintain habitat conditions and provide opportunities
for reproduction. The Pinelands area is protected under the Pinelands Protection Act (N.J.S.A.
13:18-1 et. seq.), managed by the Pinelands Commission and is defined by three separate zones:
protected areas, managed use areas, and zones of cooperation. The Cardiff Onshore Project Area

10 Ppotential parcels for an HVAC onshore substation and/or HVDC converter station have been identified along the Larrabee
Onshore Interconnection Cable Route. The feasibility of these sites is currently being evaluated and additional information
will be provided when site options are added to the PDE.
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overlaps with the Pinelands Area of Egg Harbor Township that is designated as a “Regional Growth
Area” (a managed use area). The Cardiff Onshore Project Area entirely avoids the Pinelands
designated "protected areas” (State of New Jersey 20214, b; Pinelands Preservation Alliance 2021).
No portions of the Larrabee or O&M facility Onshore Project Areas are within the Pinelands area.

Through targeted field surveys and consultations with Federal and State environmental agencies,
Atlantic Shores has developed an in-depth understanding of the wildlife and habitats that occur
in the vicinity of the Onshore Project Area and is taking reasonable and prudent measures to
avoid, minimize, and mitigate potential effects to terrestrial wildlife and habitat communities. The
following types of data sources were used to describe the Onshore Project Areas:

e Public data sources including information related to coastal and terrestrial habitats in Sea
Girt Borough, Wall Township, Howell Township, Atlantic City, Pleasantville Township,
Manasquan Borough, and Egg Harbor Township;

e Published documents from Federal and State agencies including United States Fish and
Wildlife Service (USFWS), New Jersey Coastal Management Program, and New Jersey
Department of Environmental Protection (NJDEP); and

e USFWS and NJDEP Natural Heritage Program (NHP) threatened and endangered species
consultations.

In addition, Atlantic Shores surveyed the terrestrial ecological resources at the export cable
landfall sites, onshore interconnection cable routes, onshore substations and/or converter
stations, proposed O&M facility, and POl locations. Field evaluations for wetlands and
waterbodies and terrestrial habitat for the O&M facility Onshore Project Area were completed
from publicly accessible areas such as adjacent roadways and sidewalks due to access restrictions.
The studies completed for the Onshore Project Area and immediately adjacent areas include:

e Wetland and stream delineations
e Vernal pool surveys

e Terrestrial wildlife habitat assessments (including threatened and endangered
species/critical habitat assessments).

The purpose of these studies was to identify and evaluate sensitive ecological resources including
the identification of habitat that could support threatened and endangered species (i.e., critical
habitat assessments). The field evaluations for the O&M facility Onshore Project Area
approximated the location and extent of wetlands and waterbodies and terrestrial wildlife habitats.
The results of these collective surveys are provided in the Habitat Suitability Assessment Reports
in Appendix II-E1 and Appendix [I-E2 and the Wetland and Stream Delineation Reports in
Appendix [I-D1 and Appendix II-D2. The results of the field evaluations for the O&M facility
Onshore Project Area are presented in the Cardiff Habitat Suitability Assessment Report (Appendix
[I-E1) and the Cardiff Wetland and Stream Delineation Report (Appendix II-D1).
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The onshore Project facilities and their proposed locations within the Cardiff, Larrabee, and O&M
facility Onshore Project Areas are detailed in Sections 4.7, 4.8, 4.9, and 5.5 of Volume I. The
observed habitat types for the Cardiff, Larrabee, and the O&M facility Onshore Project Areas are
detailed in Sections 4.2.1.1,4.2.1.2, and 4.2.1.3, respectively. A detailed description of each of those
typical and observed habitat types is provided in the Habitat Suitability Assessment Reports in
Appendix II-ET and Appendix II-E2.

4.2.1.1 Coastal Terrestrial Habitat and Fauna — Cardiff Onshore Project Area

Atlantic Shores has sited the Cardiff Onshore Project Area to avoid or minimize impacts to wildlife
habitat to the maximum extent practicable by locating Project activities in urbanized and
previously developed areas. Based on field survey data, the Cardiff Onshore Project Area is
comprised of approximately 71.5% developed or disturbed areas (including the developed Bader
Airfield). The remaining documented habitat within the Cardiff Onshore Project Area consists of
mixed forest, scrub-shrub wetlands, evergreen scrub/shrub, deciduous scrub/shrub, forested
wetlands, water, herbaceous fields, and herbaceous tidal and non-tidal wetlands. Apart from tidal
herbaceous wetlands along the tidal waterways of Great Thorofare and Beach Thorofare, mixed
upland forest at the Cardiff POl and substation/interconnection substation site options, all of these
habitat types occur along the edge of the already developed and disturbed Cardiff Onshore
Project Area, and were determined to be marginal, edge habitat.

To further avoid potential impacts, the onshore interconnection cable will be installed using
trenchless installation techniques (e.g., jack-and-bore, pipe jackings or horizontal directional
drilling [HDD]) at all wetland/water crossings (e.g., tidal emergent wetlands, non-tidal wetlands,
and surface waters) to avoid impacts to these habitats. Trenching will be used to install the
onshore interconnection cable within previously disturbed and developed upland areas such as
along existing road, railroad, utility line, and pedestrian/bike lane rights-of-way (ROWs).

Many of the habitat-types that are typical of the area exist within the Cardiff Onshore Project Area.
Surveys were conducted to identify and document wildlife habitat and the suitability to support
wildlife species including Federal and State-listed threatened and endangered species. The
Habitat Suitability Assessment report in Appendix II-E1 provides details on the types of habitats
present within the Cardiff Onshore Project Area. Table 4.2-1 summarizes the acreage of each
habitat type observed within the Cardiff Onshore Project Area according to the Atlantic Shores
Habitat Assessment Survey. These habitat types and locations are shown on the Habitat
Assessment Mapping in Appendix D of the Habitat Suitability Assessment Report in Appendix Il-
ET.
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Table 4.2-1  Estimated Area and Percent Cover of Habitat Types within the Cardiff Onshore
Project Area

Habitat Type Acres Percentage
Developed / Disturbed 103.5 acres (418,707 m?) 71.5%
Forest - Mixed 22.1 acres (89,362 m?) 15.2%
Water 11.0 acres (44,679 m?) 7.6%
Herbaceous Field 3.9 acres (15,612 m?) 2.7%
Herbaceous Wetland 3.0 acres (12,342 m?) 2.1%
Scrub - Deciduous 0.8 acres (3,358 m?) 0.6%
Scrub-Shrub 0.4 acre (1,642 m?) 0.3%
Shrub - Evergreen 0.06 acre (246 m?) 0.04%
Forested Wetlands 0.04 acre (142 m? 0.02%

As discussed in the Habitat Suitability Assessment Report (see Appendix II-E1), there are Federal
and State records for threatened and endangered species and/or their habitat within the Cardiff
Onshore Project Area. However, the habitat observed within the Cardiff Onshore Project Area is
not critical nor suitable habitat for any Federal and State listed threatened and endangered species
and is considered only marginally suitable for other common wildlife species. These habitats are
considered marginal because they are within or adjacent to the edge of existing linear
development (e.g., highways, railroads, utility transmission lines, and pedestrian/bike lanes) and
other commercial, residential, and industrial development. All of these habitats have been
disturbed from previous development and are subject to ongoing disturbance from high traffic
roads, railroads, and pedestrian/bike lanes.

The only wildlife species observed within the Cardiff Onshore Project Area were transient
individuals flying overhead and included species such as: herring gull (Larus argentatus), laughing
gull (Leucophaeus atricilla), house sparrow (Passer domesticus), mourning dove (Zenaida
macroura) and other common avian species adapted to developed/disturbed habitat types. No
reptile, amphibian or mammal species were observed. Additionally, no Federal and State-listed
threatened and endangered species were observed within the Onshore Project Area during field
studies. One area within the Cardiff Study Area may satisfy the criteria to be classified as a vernal
pool according to N.J.A.C. 7:7A 1.3. However, during field investigations, it was noted that the area
is an excavation likely for the purpose of stormwater management and may not dry out during a
normal rainfall season. The excavation was lined with a thick clay layer surrounding by significant
soil disturbance. Further investigation will be conducted to confirm that this area is for stormwater
management and is not a vernal pool. (Appendix II-E1).
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The Atlantic Landfall Site is comprised of a vacant parking lot and California Avenue, as such there
were no wildlife habitats or species observed at the potential landfall during field studies. The
dune and beach habitat directly adjacent to the Atlantic Landfall Site and immediately east of the
Atlantic City boardwalk will be entirely avoided because the export cable makes landfall via HDD
from an offshore location beyond the toe-of-slope of the beach.

The Cardiff onshore substation and/or converter station site is located in Egg Harbor Township
on a vacant lot. The Fire Road Site contains an isolated forest entirely surrounded by roadways
and development. While this forest is potentially suitable for foraging by a number of species, it
is not anticipated to be considered critical habitat for any listed species. There are no federal or
state listed endangered or threatened species documented as occurring onsite. For the Cardiff
Substation, the contiguous forest to the north, west and east is documented barred owl (Strix
varia) habitat, a State threatened species and northern long-eared bat, a federal threatened
species; however, tree clearing will be limited to the fragmented wooded areas proximate to the
substation (see Section 4.3 Birds and Section 4.4 Bats).

4.2.1.2 Coastal Terrestrial Habitat and Fauna — Larrabee Onshore Project Area

Atlantic Shores has also located the Larrabee Onshore Project Area to avoid or minimize impacts
to wildlife habitat to the maximum extent practicable by locating Project activities in urbanized
and previously developed areas. Based on field survey data, the Larrabee Onshore Project Area is
comprised of approximately 81.3% developed or disturbed areas. The remaining habitat that
occurs within the Onshore Project Area consists of edges of mixed forest, deciduous forest,
evergreen forest, water, herbaceous fields, agricultural pastures, forested wetlands, evergreen
scrub-shrub, scrub-shrub wetlands, and herbaceous non-tidal wetlands. Apart from wetlands and
stream crossings, all habitat types occur along the edge of the already developed and disturbed
Larrabee Onshore Project Area and were determined to be marginal edge habitat.

Many of the habitat types that are typical for the area exist within the Larrabee Onshore Project
Area. Surveys were conducted to identify and document wildlife habitat and the suitability to
support wildlife species including Federal and State listed threatened and endangered species.
The Habitat Suitability Assessment report in Appendix II-E2 provides details on the types of
habitats present within the Larrabee Onshore Project Area, and the suitability of this habitat to
support wildlife, particularly Federal and State-listed threatened and endangered species. Table
4.2-2 summarizes the acreage of each habitat type observed within the Larrabee Onshore Project
Area according to the Atlantic Shores Habitat Assessment Survey. These habitat types and
locations are shown on the Habitat Assessment Mapping in Appendix D of the Habitat Suitability
Assessment Report in Appendix II-E2.

The only wildlife species observed within the Larrabee Onshore Project Area were transient birds
flying overhead, including herring gull, laughing gull (near the Monmouth Landfall site), house
sparrow, mourning dove, northern cardinal (Cardinalis cardinalis), northern mockingbird (Mimus
polyglottos), gray catbird (Dumetella carolinensis), and other common avian species adapted to
developed/disturbed habitats. No reptile, amphibian or mammal species were observed. No
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Federal and State-listed threatened and endangered species were observed within the Larrabee
Onshore Project Area during field studies.

Table 4.2-2  Estimated Area and Percent Cover of Habitats within the Larrabee Onshore Project

Area

Habitat Type Acres Percentage
Developed / Disturbed 124.5 acres (503,991 m?) 81.3%
Forest — Mixed 11.2 acres (45,359 m?) 7.3%
Agricultural 9.5 acres (38,431 m?) 6.2%
Forest — Deciduous 3.12 acres (12,725 m?) 2.1%
Herbaceous Field 3.1 acres (12,637 m?) 2.0%
Forested Wetland 1.1 acres (4,643 m?) 0.7%
Forest — Evergreen 0.2 acre (843 m?) 0.1%
Herbaceous Wetland 0.2 acre (789 m?) 0.1%
Water 0.2 acre (769 m?) 0.1%
Shrub - Evergreen 0.003 acre (12 m?) 0.002%
Scrub-Shrub Wetland 0.001 (4 m?) 0.0007%

As discussed in the Habitat Suitability Assessment Report (see Appendix II-E2), there are Federal
and State records for threatened and endangered species and/or their habitat within the Larrabee
Onshore Project Area. However, the habitat observed within the Larrabee Onshore Project Area is
not critical nor suitable habitat for these listed species and is only considered marginally suitable
for other common wildlife species. These habitats are considered marginal because they are within
or adjacent to the edges of existing linear development (e.g., highways, roadways, and
pedestrian/bike lanes) and other commercial, residential, and industrial development. These
habitats have largely been disturbed from previous development and are subject to ongoing
disturbance from high-traffic use highways/roads and pedestrian/bike lanes. Additionally, no
vernal pool habitat was observed within the Larrabee Onshore Project Area.

Atlantic Shores has routed the onshore interconnection cable route options to generally avoid
Allaire State Park and the Manasquan River Wildlife Management Area, which has documented
occurrences of State-listed threatened and endangered species (see Appendix II-E2 - Habitat
Suitability Assessment Report). The onshore interconnection cable route avoids this area by
following Hospital Road, Easy Street, Lakewood Allenwood Road, and Country Route 547 ROWs.
To further avoid impacts to potentially sensitive habitats, the onshore interconnection cable will
be installed using trenchless technology such as jack-and-bore, jack piping HDD at all
wetland/water crossings (e.g., non-tidal wetlands and surface waters) and other areas of sensitive
habitat. Other than the use of trenchless installation techniques at wetland and water crossings
and other sensitive habitats, construction of the onshore interconnection cable route will occur
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within previously disturbed and developed linear corridors such as road and pedestrian/bike lane
ROWs (e.g., County Route 547).

The Monmouth Landfall site is located at the Army National Guard training facility within a
maintained grass lawn and gravel parking area. There are no wildlife habitats, and no wildlife
species were observed during field studies at this location. The dune and beach habitat located
approximately 200 feet (ft) (60 meters [m]) east of the Larrabee Onshore Project Area will be
entirely avoided because the export cable will make landfall via HDD from an offshore location
beyond the toe-of-slope of the beach to the Monmouth Landfall Site. This habitat has been
identified as potentially suitable for the Federally listed threatened piping plover (Charadrius
melodus) and threatened seabeach amaranth (Amaranthus pumilus).

4.2.1.3 Coastal Terrestrial Habitat and Fauna — O&M facility Onshore Project Area

Atlantic Shores has also located the O&M facility Onshore Project Area to avoid or minimize
impacts to wildlife habitat to the maximum extent practicable by locating the facilities in an
urbanized and previously developed area. Based on field survey data, the O&M Onshore Project
Area is comprised of approximately 80% developed or disturbed areas (2.1 acres) with the
remaining area consisting of the waters (0.5 acre) and adjacent herbaceous wetlands (0.002 acre)
of Clam Creek (Atlantic City Harbor).

The Habitat Suitability Assessment report in Appendix II-E1 provides details on the two habitat
types present within the O&M facility Onshore Project Area and the suitability of this habitat to
support wildlife. There are no documented occurrences of State or Federal listed threatened and
endangered species within the O&M facility Onshore Project Area. These habitat types and
locations are shown on the Habitat Assessment Mapping in Appendix D of the Habitat Suitability
Assessment Report in Appendix II-E1.

While evaluating the site from publicly accessible areas, no wildlife species were observed directly
within the O&M facility Onshore Project Area; however, species expected to be observed include
common species adapted for developed/disturbed sites in urban environments such gulls (Larus
spp.), rock doves (Columba livia), house sparrow, mourning dove, striped skunk (Mephitis
mephitis), and raccoon (Procyon lotor).

4.2.2 Potential Impacts and Proposed Environmental Protection Measures

The Cardiff and Larrabee Onshore Project Areas have been co-located with existing linear
infrastructure such as railroads, roadways, utility lines, and pedestrian/bike lane ROWs. The landfall
sites, onshore substations and/or converter stations, and proposed O&M facility have also been
intentionally located in disturbed or developed areas, to the maximum extent practicable, to avoid
and minimize potential impacts to wildlife and their habitat. Most impacts will be avoided, and
the remaining potential IPF that may affect coastal and terrestrial habitat and fauna during Project
construction, O&M, or decommissioning are presented in Table 4.2-3. This section also provides
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an evaluation of potential effects during each Project phase for a given IPF and the anticipated
environmental protection measures to be implemented to avoid potential effects.

Table 4.2-3  Impact Producing Factors for Coastal and Terrestrial Habitat and Fauna

Construction

Operations &

Impact Producing Factors & . Decommissioning
) Maintenance
Installation

Land Disturbance °

Noise and Vibration ° ° °
Presence of Structures and Cables ° °
Traffic (Vehicles and Equipment) ° ° °
Light ° ° °

Coastal and terrestrial habitat and fauna may also be affected by discharges from onshore point
and non-point sources and accidental releases, including fuel, fluids, hazardous materials, and
trash/debris. These potential impacts are considered to have a low likelihood of occurrence and
are discussed in Sections 9.2.3 and 9.2.4.

The maximum Project Design Envelope (PDE) analyzed for potential impacts to coastal and
terrestrial habitat and fauna is the maximum onshore build-out of the Project (see Section 4.11 of
Volume ). The construction of each onshore Project component is described in Sections 4.7, 4.8,
and 4.9 of Volume I. Also included in Volume | are details of the anticipated routine O&M activities
for the onshore facilities (see Section 5.4.5) and decommissioning (See Section 6.2.6). Additionally,
the Project will be supported by a new O&M facility that will be located in Atlantic City (see Section
5.5 of Volume 1.

4.2.2.1 Land Disturbance

As detailed in Section 4.2.1, construction of the Project's onshore facilities would occur
predominantly within existing roadways, railroads, and other established ROWs and disturbed
areas to the maximum extent practicable. Due to current human activity, the Onshore Project Area
provides only marginal habitat for common wildlife. As such, any impacts to wildlife and their
habitat from Project land disturbing activities (e.g., trenching/excavating, grading) are expected
to be temporary and localized to the designated construction work areas.

The specific land disturbances associated with the installation of underground onshore
interconnection cable duct banks and splice vaults will include direct trenching and excavation in
uplands and disturbed areas of these established ROWs at a width sufficient to accommodate
these components plus construction work areas. In locations where the onshore interconnection
cables cross surface waters, wetlands or other sensitive habitats, trenchless installation of the
onshore interconnection cables will be used such as jack-and-bore, jack piping, and HDD. Work
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areas for these installation types will be located in adjacent disturbed upland areas to entirely
avoid impacts to wildlife habitats. Tree trimming/clearing may be necessary along portions of the
onshore interconnection cable routes and/or substation/converter station site options but will be
the minimum necessary to install the interconnection cable and/or substation converter station,
will not include mature trees, and will be conducted during the winter months to avoid impacts
to avian and bat species to the maximum extent practicable (see Section 4.3 Birds and Section 4.4
Bats).

Impacts to wildlife and their habitats are expected to be avoided entirely at the Atlantic and
Monmouth Landfall Sites. The proposed cable transition vaults will be located in upland locations
that are already developed and/or disturbed. Sensitive beach and dune habitats located east of
the transition vaults will also be avoided by landing the export cable with HDD installation
methods from the landfall site to a point in the ocean beyond the toe-of-slope of the beach.

Limited effects to wildlife habitat in and around the Cardiff and Larrabee POI locations are
anticipated because these facilities are sited within previously disturbed areas. Existing forested
habitat around the Larrabee POl does not support any Federal and State threatened or
endangered species because of the surrounding land uses and fragmented forest characteristic
of this area. The contiguous forest to the north, west and east of the Cardiff POl is documented
barred owl habitat, a State threatened species and northern long eared bat, a federal threatened
species. For these locations, limited tree clearing may occur, which could have a short-term effect
on local wildlife, particularly bird and bat species (see Section 4.3 Birds and 4.4 Bats, respectively);
however, any tree clearing would be limited to non-mature trees in fragmented wooded areas,
the minimum necessary, and will only be conducted during the winter months for the substations
and/or converter stations to be constructed. Limited, if any, effects to wildlife at the substation
and/or converter station site options and proposed O&M facility are also expected because these
facilities are sited within previously disturbed and developed areas or highly isolated/fragmented
habitats to the maximum extent practicable. Moreover, the surrounding land uses at these
locations are industrial/commercial with limited natural wildlife habitat proximate to the sites.

There are no wetlands or waterbodies located at the landfall site. Potential wetlands were
observed on one of the onshore substation and/or converter station site options; however, as
previously described, these areas are excavated areas for the purposes of stormwater
management and are not anticipated to be state or federal jurisdictional wetlands or a vernal pool
(see Section 4.1 Wetlands and Waterbodies and Appendix 11-D1 and Appendix 1I-D2). Along the
onshore interconnection cable routes, Atlantic Shores will avoid wetland and waterbody habitats
by installing the cables using trenchless technology such as jack-and-bore, jack piping or HDD.
To prevent indirect impacts to sensitive habitats, such as soil erosion and sedimentation from land
disturbing construction activities, Atlantic Shores will comply with an approved Soil Erosion and
Sediment Control Plan, New Jersey Pollutant Discharge Elimination System (NJPDES) permit and
a Stormwater Pollution Prevention Plan (SWPPP). Best management practices (BMP) that would
be implemented include dust abatement, installation of silt fencing, filter socks, inlet filters, and
other approved BMPs. Section 3.2 Water Quality provides additional detail on potential effects on
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water quality and the proposed BMPs to avoid or reduce impacts. An Environmental/Construction
monitor will also be onsite to ensure that BMPs are installed in accordance with the approved Soil
Erosion and Sediment Control Plan, NJPDES and other permit conditions. All temporarily disturbed
areas will be restored to preconstruction conditions as required and where necessary such as
seeding or repaving. Tables 4.2-4, 4.2-5, and 4.2-6 provide a summary of the potential temporary
and permanent impacts resulting from construction of the Cardiff Onshore Interconnection Cable
Route, Larrabee Onshore Interconnection Cable Route, and the O&M facility, respectively, as well
as impacts (permanent and temporary) avoided using trenchless technologies.

Land disturbing activities are not anticipated as part of routine O&M or decommissioning. Vehicle
and equipment use would occur along roads using the manholes within the splice vaults and
transition vaults for access and within previously developed areas such as onshore substations
and/or converter stations.

Table 4.2-4  Habitat Direct Impact Summary (Cardiff)

Potential Project Impacts (acres/m?) Impacts Avoided
) Using Trenchless
Habitat Type )
Temporary Permanent Installation
(acres/m2)
Developed/Disturbed 57.1 acres (230,915 m?) | 41.7 acres 4.8 acres (19,226 m?)
(168,631m?)
Forest-Mixed 3.6 acres (14,667 m?) 18.5acres (74,696 0 acres (0 m?)
m2)
Water 0.0002 acres (1 m?) 0 acres (0 m?) 11.0 acres (44,694 m?)
Herbaceous Field 2.8 acres (11,189 m?) 1.1 acres (4,434 m?) | 0 acres (0 m?)
Herbaceous Wetland 0.05 acre (193 m?) 0.01 acre (47 m? 3.0 acres (12,102 m?)
Shrub-Deciduous 0.5 acre (2,220 m?) 0.3 acre (1,139 m? | 0 acre (0 m?)
Scrub/Shrub 0.06 acre (240 m?) 0.02 acre (98 m?) 0.3 acre (1,304 m?)
Shrub-Evergreen 0.03 acre (137 m?) 0.02 acre (81 m?) 0.007 acre (29 m?)
Forested Wetlands 0.04 acre (143 m?) 0 acre (0 m?) 0 acre (0 m?)
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Table 4.2-5

Habitat Direct Impact Summary (Larrabee)

Habitat Type

Potential Project Impacts (acres/m?)

Temporary

Permanent

Impacts Avoided
Using Trenchless
Installation

9.5 acres (38,390

(acres/m2)

Agricultural 0.01 acre (42 m? 0 acre (0 m?)
m2)
Developed/Disturbed 59.0 acres (238,777 63.4 acres 0.4 acre (1,474 m?)
m2) (256,670 m?)
Water 0.02 acre (75 m?) 0.00005 acre (0.2 0 acre (0 m?)

m2)

Herbaceous Field

0.4 acre (1,611 m?

2.7 acres (11,026
m2)

0 acre (0 m?)

Herbaceous Wetland

0.0008 acre (3 m?)

0.2 acre (786 m?)

2.1 acres (8,581 m?)

Shrub/Shrub Wetland

0 acre (0 m?

0 acre (0 m?)

0.001 acre (04m?)

Shrub-Evergreen

0.003 acre (12 m?)

0 acre (0 m?)

0 acre (0 m?)

Forested Wetlands

0.5 acre (2,008 m?)

0.09 acre 371 m?)

0.2 acre (694 m?)

Forest-Deciduous

0.4 acre (1,773 m?

2.3 acre (9,489 m?)

0.6 acre (2,263 m?)

Forest-Evergreen

0.1 acre (519 m?d)

0.08 acre (324 m?

0 acre (0 m?)

Forest-Mixed

1.9 acres (7,846 m?)

6.3 acre (25,564
m2)

3.0 acres (11,990 m?)

Table 4.2-6

Habitat Direct Impact Summary (O&M Facility)

Habitat Type

Potential Project Impacts (acres/m?)

Temporary

Permanent

Impacts Avoided
Using Trenchless
Installation

Developed/Disturbed

0 acre (0 m?)

2.1 acres (8,394
m2)

(acres/m2)

0 acre (0 m?)

Herbaceous Wetland

0 acre (0 m?)

0.002 acre (8 m?)

0 acre (0 m?)

Water

0 acre (0 m?)

0.5 acre (2,069 m?)

0 acre (0 m?)

4.2.2.2 Noise and Vibration

Project-related noise and vibrations generated from onshore Project construction activities are
discussed in detail in Section 8.1 In-Air Noise and the Onshore Noise Report in Appendix II-U. The
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Onshore Project Area is situated within or adjacent to busy roadways or in industrial/commercial
development where significant background noise and vibration regularly occurs. Area wildlife
populations are expected to be habituated to the background noise and vibration levels and will
either be unaffected by the additional noise and vibration during construction activities or will
temporarily relocate away from the area. As a result, impacts are expected to be localized and
short-term. Construction equipment will generate noise and vibrations at levels that could
temporarily displace common wildlife species inhabiting areas near construction activities during
the time of equipment usage. The localized and short-term impacts are not expected to result in
population level impacts. To address the intermittent increases in noise levels during construction,
Atlantic Shores will make reasonable efforts to minimize noise impacts from construction such as
adhering to permitted hours of construction in each municipality and using lower decibel
producing equipment (e.g., smaller backhoes) when feasible.

Anticipated O&M activities such as inspections of facilities, repair of substation and/or converter
station equipment, and other routine O&M activities may generate noises and vibrations that
could disturb nearby wildlife. However, the duration and severity of the disturbance would depend
on the nature, and level of noise produced by the O&M activity and proximity of wildlife.
Maintenance and other required repair activities to either cables or substations and/or converter
stations may generate noise that could cause localized wildlife to be temporarily displaced but is
consistent with the existing uses and activities within the Onshore Project Area and are not
considered an impact.

When in operation, substation and/or converter station transformers and cooling fans would be
the loudest equipment in use and generate relatively low-level, continuous noise. However, the
Atlantic Shores Onshore Noise Report (see Appendix 1I-U) indicates that the Cardiff substation
and converter stations are sited within commercial/industrial areas with existing industrial sound
sources and relatively high ambient noise levels. The Larrabee substation and/or converter station
site is anticipated to be sited within commercial/industrial areas that have relatively high ambient
noise levels. Noise generated from substation and/or converter station equipment is not expected
to significantly increase the background noise in the area to a level that would impact local wildlife
and will be mitigated by the incorporation of noise-reducing design features such as strategically
placed noise barriers on equipment and other features required to comply with local noise
ordinances.

Decommissioning activities are not expected to result in any noise impacts to wildlife. The onshore
Project facilities are expected to remain in place or repurposed for other uses. Occasional vehicle
uses along the existing roadways or within the fenced area of the substation and/or converter
station may cause additional noise and vibration but is expected to be of the magnitude and
duration consistent with routine O&M activities and not have any impact to local wildlife. Any
incidental impacts to wildlife species would be localized and short-term and not be materially
different from existing conditions.
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4.2.2.3 Presence of Structures and Cables

All substation and/or converter station locations are proposed in areas that are already disturbed
to the maximum extent practicable. Any interactions between installed electrical components
(such as cable and substation and/or converter station structures) and wildlife during routine
O&M and decommissioning are expected to be incidental and infrequent with limited, if any,
effect on wildlife, including threatened and endangered species. The cables, splice vaults, and
transition vaults will be underground within existing road and other linear development ROWs
and will not impact wildlife or their habitat.

4.2.2.4 Vehicle Traffic

Impacts to wildlife and their habitat from Project-related vehicle traffic are not anticipated in the
portions of the Onshore Project Area that are within developed areas and currently experience
regular traffic. Vehicle traffic associated with the construction and operation of onshore facilities
will represent incremental increases in traffic volume mainly during construction and will be
concentrated along the onshore interconnection cable routes and at the substations and/or
converter stations and proposed O&M facility. The anticipated Project-related vehicle traffic over
the phases of the Project is discussed in Section 7.9 Onshore Transportation and Traffic. There
would not be any increase in vehicle traffic volume during routine O&M as the area roadways
have high levels of traffic concentrated near ports, substations/converter stations, and the
proposed O&M facility. Wildlife will not be exposed to greater risk of disturbance or injury from
Project-related vehicle traffic because most Project-related vehicle traffic will travel along existing
roadways, accesses, and ROWs, which already experience a substantial daily traffic volume.

Risks of impacts to wildlife from Project-related vehicle traffic may increase along the portions of
the Onshore Project Area that occur within areas that do not currently experience consistent
vehicular traffic (e.g., electric utility and pedestrian/bike lanes ROWSs). During construction,
mechanized equipment traffic could disturb or displace local wildlife, but these impacts would be
similar to those caused by human presence, land disturbance, and noise/vibration that already
occur. Any vehicle-related impacts on wildlife are expected to be localized and limited to the
duration of construction. Limited mobility species, such as snakes and turtles, have a low
probability of directly encountering vehicles because of the limited populations of these types of
species proximate to the current high traffic use areas within the Onshore Project Area. Use of
standard erosion and sedimentation control BMPs such as silt fences along the limits of
construction would prevent these species from entering the construction work areas. Additionally,
vehicle-related impacts on wildlife during routine O&M and decommissioning activities would be
accidental and rare. All other species are expected to temporarily avoid areas of higher vehicle
traffic but return once activities have ceased. Any impacts are expected to be highly localized,
short term and not result in any population level impacts.
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4225 Light

During construction, it may be necessary to illuminate portions of the Onshore Project Area in
order to maintain safety standards for workers and the surrounding communities. However,
nighttime work is expected to be limited for a variety of reasons, including adherence to local
zoning ordinances, building permit conditions, and community agreements. Many of the areas
along the Onshore Project Area are already illuminated by artificial light due to dense
development in the area (i.e., existing substations/converter stations, commercial/industrial areas,
or roadways within or adjacent to the Onshore Project Area). Impacts to wildlife foraging, nesting,
and/or navigation behavior from Project construction lighting during low light hours could occur
if nighttime construction is conducted. Any such impacts would be incidental, localized, and short
term and the presence of construction workers, equipment, and overall traffic of roadways would
likely deter most wildlife species that may be attracted to the light.

The onshore substation and converter stations will require security lighting on buildings during
O&M. The lighting will be the minimum necessary to comply with security/safety guidelines and
local laws and ordinances. Use of ground-directed lighting will be used so areas adjacent to the
onshore substation and/or converter stations, and the proposed O&M facility are not illuminated.
No other portions of the Onshore Project Area will have permanent lighting. As a result, there are
no impacts anticipated to wildlife species or their habitats.

4.2.2.6 Summary of Proposed Environmental Protection Measures

Atlantic Shores has routed the onshore interconnection cables along previously disturbed ROWs
and sited its onshore substations, converter stations, landfall sites, and the proposed O&M facility
on previously disturbed lands, to the maximum extent practicable, to avoid and minimize impacts
to wildlife and associated habitat. Impacts to wetlands and streams and other sensitive habitat
will be further avoided by installing the onshore interconnection cables using trenchless
installation techniques such as jack-and-bore, pipe jacking, and HDD. Additionally, HDD will be
used to landfall the export cable from the landfall sites to a point in the ocean beyond the toe-
of-slope of the beach (see Section 4.1 Wetlands and Waterbodies). One potential vernal pool has
been identified within at one of the Cardiff onshore substation/converter station site options;
however, as described, this area is an excavation in uploads, likely for the purposes of stormwater
management. As a result, no critical habitat would be affected along the Onshore Project Area
ROWs or at the Cardiff or Larrabee POls for Federal and State-listed threatened and endangered
species (see Appendix II-E1 and Appendix II-E2). To further avoid and minimize potential impacts
to wildlife and their habitat, Atlantic Shores has incorporated various mitigation measures, best
management practices, and monitoring into design elements and construction, O&M, and
decommissioning plans. As the Project progresses through development and permitting, Atlantic
Shores will continue its discussions with the USFWS and NJDEP to determine the need for
additional avoidance/mitigation measures.
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e Project facilities and work areas/construction zones have been sited in previously
disturbed areas and along existing ROWs to avoid sensitive habitats (e.g., wetlands,
waterbodies, forest) to the maximum extent practicable.

e The Project will avoid removing mature trees, remove only the minimum necessary, and
do so during the winter months to minimize potential impacts to wildlife species.

e Onshore interconnection cables will be installed underground and use trenchless
installation methods such as jack-and-bore, jack piping, and HDD, where there are
wetlands, waterbodies, and other sensitive habitats, particularly threatened and
endangered species habitats, such as the dune and beach habitat east of the Monmouth
Landfall Site.

e Lower dB construction equipment (e.g., smaller backhoes) will be implemented when
feasible.

e Construction will be conducted during permitted hours, to the maximum extent
practicable, when ambient noise levels are highest.

e Time of year restrictions for construction will be followed, as required, through permitting
and resource agency consultation (USFWS and NJDEP)

e |A certified Soil Erosion and Sediment Control Plan from the appropriate County
Conservation District and approved New Jersey Division of Land Resource Protection
NJPDES permit will be implemented which includes a Stormwater Pollution Prevention
Plan (SWPPP) to avoid and minimize Project-related water quality impacts to nearby
aquatic habitats (see Section 3.2 Water Quality).

e Temporarily disturbed areas will be restored in accordance with NJDEP and local
permitting requirements.

e Atlantic Shores will implement conservation measures during the construction and
operations and maintenance phases to accommodate species-specific Monarch Butterfly
(Danaus plexippus) habitat requirements per USFWS request. The following measures will
be implemented, as necessary:

o For any areas where vegetation disturbance will occur, whether during Project
construction or related to post-construction O&M activities, survey the affected
area for milkweed (Asclepias spp.) before the start of work. Atlantic Shores will
avoid clearing milkweed from May 15 through September 30 when Monarch
caterpillars may be present.

o Develop a Revegetation Plan to enhance monarch butterfly habitat for areas of
temporary disturbance and incidental to other Project activities. Consult the New
Jersey Monarch Butterfly Conservation Guide in developing the plan and submit
the plan for USFWS review.

o Atlantic Shores will not use herbicide for right-of-way maintenance and in other
portions of the Project where milkweed is likely to occur.
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o Atlantic Shores will follow NJDEP requirements with regards to soil disturbance,
including the use of only native milkweeds when revegetating disturbed areas.

e Environmental/Construction Monitor(s) will be assigned to ensure compliance with
applicable permit conditions and that BMPs are functional.

e Atlantic Shores will implement the following measures in accordance with the Offshore
Renewable Energy Credit (OREC) allowance that the New Jersey Board of Public Utilities
(NJBPU) awarded to Atlantic Shores on June 30, 2021:

o Make public through appropriate data portals, all data collected in the
development of the Project from pre-construction activities through
decommissioning activities. All collected information and scientific data not
deemed confidential by statute or regulation will be made publicly available.
Specifically, data with particular emphasis on natural resources including, but not
limited to, finfish and shellfish, sea turtles, marine mammals, avian species, bat and
benthic populations, as well as data regarding vessel strikes, avoidance,
observations on habitat, and routine data collection on ocean conditions will be
shared in a manner that is in keeping with best practices for the reporting of these
types of data. Atlantic Shores will report annually to BPU and NJDEP beginning
June 30, 2022, describing the type of data shared, and where the data is shared.
Should a common database for New Jersey-related, scientific data generated in
association with offshore wind development be created, Atlantic Shores will archive
all data collected with the development of the Project in that data repositor.

4.3 Birds

This section describes the presence of birds and suitable bird habitat in the Offshore and Onshore
Project Areas, associated impact producing factors (IPFs), and proposed environmental protection
measures to avoid, minimize, or mitigate potential effects to birds during Project construction,
operations and maintenance (O&M), and decommissioning. Native birds are federally protected
under the Bald and Golden Eagle Protection Act (BGEPA), the Migratory Bird Treaty Act (MBTA),
and the Endangered Species Act (ESA), and at the State level.

Atlantic Shores recognizes the importance of birds from an ecological and recreational
perspective and is committed to understanding patterns of species exposure throughout the
Project Areas. Atlantic Shores is participating in ongoing consultation and a research partnership
with the New Jersey Department of Environmental Protection (NJDEP), the U.S. Fish and Wildlife
Service (USFWS), Wildlife Restoration Partnership (WRP), and New Jersey Audubon, as well as
coordinating with the Bureau of Ocean Energy Management (BOEM), the USFWS, and the NJDEP
as it implements a Project-specific Avian and Bat Survey Plan (Appendix II-F1) that includes digital
aerial surveys and a satellite telemetry study (Appendix II-F3) of the Federally protected red knot
(Calidris canutus rufa). Atlantic Shores has worked with the USFWS to affix two Motus Wildlife
Tracking System (Motus) receiving antennas to separate meteorological buoys in the WTA to
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monitor the movement of tagged migratory bird species offshore. These studies are designed to
build upon and fill gaps from previous survey efforts to support a more complete understanding
of the spatial and temporal distributions of bird species throughout the Offshore Project Areas.

431 Affected Environment

The Projects occur within the Mid-Atlantic Bight, which includes an area from Cape Cod,
Massachusetts, to Cape Hatteras, North Carolina, and has a gradually sloping sandy bottom
without significant underwater features. This shelf area extends up to 93 mi (150 km) offshore,
where the waters are approximately 650 ft (200 m) deep. Most of this Mid-Atlantic coastal region
is influenced by cool Arctic waters introduced by the Labrador Current, and the region exhibits
strong seasonal cycles, with sea surface temperatures ranging from 37 to 86 °F (3 to 30 °C; Williams
et al. 2015).

A high diversity of birds may overlap with the WTA, which includes Project 1, Project 2, and the
Overlap Area because it is located towards the middle of the Mid-Atlantic Bight. This area overlaps
with the ranges of both northern and southern species, and falls within the Atlantic Flyway, which
is @ major migratory pathway for birds in the eastern United States and Canada. Many marine
birds migrate along the Atlantic coast in spring and fall, leading to shifts in community
composition and variable temporal and geographic patterns. The Mid-Atlantic supports
populations of coastal and marine birds in summer, some of which breed in the area (e.g., gulls
and terns). Other summer residents, such as shearwaters and storm-petrels, visit from the
Southern Hemisphere (where they breed). In the fall, many of the summer residents leave the area
and migrate south to warmer areas and are replaced by species that breed farther north and
winter in the mid-Atlantic. Some migrant terrestrial species follow the coastline on their annual
migrations, while others choose more direct flight routes over expanses of open water and may
overlap with the WTA. To learn more about some of these patterns, Atlantic Shores is partnering
with the USFWS, the New Jersey Audubon Society, and Wildlife Restoration Partnerships to
investigate the migration of red knots (Calidris canutus rufa), a federally protected species under
the ESA.

For the purpose of this assessment, the affected environment is defined by the bird species
expected to occur in the Offshore Project Area and Onshore Project Area during all phases of
the Projects and the avian habitats that are associated with these areas. Bird species were
identified by reviewing multiple, public datasets that contain observations of bird usage in areas
overlapping with the Offshore and Onshore Project Areas.

For the Offshore Project Area, the primary datasets considered include the following:

e NJDEP Ocean/Wind Power Ecological Baseline Studies (NJDEP Baseline Studies)
conducted by Geo-Marine, Inc. (2010);

e Atlantic Shores digital aerial surveys (APEM surveys);
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e Marine-life Data and Analysis Team (MDAT) models (Curtice et al. 2019);

e NJDEP Geographic Information System (GIS) Data (NJDEP 2020; NJDFW 2020);
e Northwest Atlantic Seabird Catalog (managed by NOAA);

e Federal ESA tracking studies (Loring et al. 2018, 2019, 2020); and

e Atlantic Shores Red Knot satellite telemetry study (Appendix II_F3).

For birds with no available site-specific data, species accounts and literature are used to conduct
a qualitative assessment. The NJDEP vessel-based surveys and the Atlantic Shores digital aerial
surveys provide baseline data for the WTA.

4.3.1.1 Offshore Project Area

Species that may pass through the Offshore Project Area include terrestrial migrants (e.g.,
songbirds), coastal birds (e.g., shorebirds), and marine birds (e.g., loons and sea ducks). Offshore
waters provide habitat for marine bird species, including sea ducks, loons, gulls, scoters, terns,
auks, gannets, shearwaters, and petrels. The Projects occur within in an area of relatively deep
water (62 to 121 ft [19 to 37 m]) that is devoid of significant underwater features, such as shoals,
that would provide regionally important foraging areas (Figure 4.3-1). The Atlantic Shores digital
aerial surveys indicate that distribution of marine birds is variable between species and seasons,
with no consistent overall pattern, although scoters were generally more concentrated in the
survey buffer area closer to shore (Appendix II-F2). Due to their federally protected status, the
piping plover (Charadrius melodus), red knot, and roseate tern (Sterna dougallii) are each
discussed in more detail. State-listed species are unlikely to be exposed to the WTA, and so are
not discussed further in this section. Table 4.3-1 provides a summary of the avian species of
conservation concern within the Project Region. The species list was derived from the NJDEP
vessel-based surveys (which, in total, recorded 148 species in offshore waters), Atlantic Shores
digital aerial surveys, federally listed species, and species that were cross-referenced with the
USFWS IPaC database (there were no species in the IPaC that were not already represented in the
species list).
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Table 4.3-1  List of Species Detected within the WTA and Federally Listed Species that may
Occur in the Project Areas, including Conservation Status

Source Conservation

Common Name Latin Name Status

Ducks, geese, and swans

NJDEP MDAT APEM IPAC Federal State

Snow Goose

Anser caerulescens

American Black Duck

Anas rubripes

Sea ducks

Surf Scoter

Melanitta perspicillata

White-winged Scoter

Melanitta fusca

Black Scoter

Melanitta americana

Red-breasted Merganser

Mergus serrator

Loons

Red-throated Loon

Gavia stellata

Common Loon

Gavia immer

Herons and egrets

Great Blue Heron Ardea herodias SC
Black-crowned Night-Heron | Nycticorax nycticorax T
Petrels and shearwaters

Black-capped Petrel Pterodroma hasitata Cand.

Cory's Shearwater Calonectris diomedea BCC

Sooty Shearwater Ardenna grisea

Great Shearwater Ardenna gravis

Audubon's Shearwater Puffinus lherminieri BCC
Wilson's Storm-Petrel Oceanites oceanicus

Gannets

Northern Gannet ‘ Morus bassanus

Cormorants and pelicans

Double-crested Cormorant | Phalacrocorax auritus

Brown Pelican Pelecanus occidentalis

Jaegers and gulls

Parasitic Jaeger Stercorarius parasiticus

Black-legged Kittiwake Rissa tridactyla

Bonaparte's Gull Chroicocephalus philadelphia

Laughing Gull Leucophaeus atricilla

Ring-billed Gull Larus delawarensis

Herring Gull Larus argentatus

Great Black-backed Gull Larus marinus
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Table 4.3-1  List of Species Detected within the WTA and Federally Listed Species that may
Occur in the Project Areas, including Conservation Status (Continued)

Source Conservation

Common Name Latin Name Status

NJDEP MDATAPEM IPAC Federal State

Terns

Black Tern Chlidonias niger

Common Tern Sterna hirundo SC
Forster's Tern Sterna forsteri

Roseate Tern Sterna dougallii E
Royal Tern Thalasseus maximus

Auks

Dovekie Alle alle

Common Murre Uria aalge

Razorbill Alca torda

Atlantic Puffin Fratercula arctica

Shorebirds

Black-bellied Plover Pluvialis squatarola

Piping Plover Charadrius melodus

Red Knot Calidris canutus rufa

Sanderling Calidris alba SC
Least Sandpiper Calidris minutilla

Red-necked Phalarope Phalaropus lobatus

Red Phalarope Phalaropus fulicarius

Passerines

Purple Martin Progne subis

Tree Swallow Tachycineta bicolor

Barn Swallow Hirundo rustica

House Finch Haemorhous mexicanus

Pine Siskin Spinus pinus

American Goldfinch Spinus tristis

Song Sparrow Melospiza melodia

Red-winged Blackbird Agelaius phoeniceus

Brown-headed Cowbird Molothrus ater

Northern Waterthrush Parkesia noveboracensis

Northern Parula Setophaga americana SC
Yellow-rumped Warbler Setophaga coronata

Black-throated Green Setophaga virens

Warbler

Note:

Includes federally listed coastal and marine birds, and their federal and state status (E = Endangered, T = Threatened, SC =
Special Concern, Cand. = Candidate for listing under ESA, BCC = Birds of Conservation Concern [MBCR 18; USFWS 2021]).
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Listed Species

Three ESA-listed species may pass through the Offshore Project Area during migration—the
roseate tern (Endangered), piping plover (Threatened), and red knot (Threatened). According to
the New Jersey Baseline Studies, these protected species are rarely observed offshore near the
WTA and occur primarily in coastal New Jersey in spring and summer (Geo-Marine 2010) and they
were not detected during the Atlantic Shores digital aerial surveys. It should be noted that
shorebirds are generally nocturnal migrants and would not necessarily be detected in visual
surveys).

Piping Plover

The Atlantic Coast population of the piping plover breeds on beaches from Atlantic Canada to
North Carolina, and winters in coastal areas of eastern Mexico and the Caribbean. Current tracking
data indicates minimal use of the Lease Area by piping plovers (Loring et al. 2018; 2020). In a
tracking study, involving 102 piping plovers, two individual tracks were calculated to overlap with
the northern portion of the New Jersey Wind Energy Area (NJWEA; Loring et al. 2019). Modeled
flight paths from the same study estimated that the tracks of two bird were in the WTA and one
stopped just before the WTA (Appendix II-F2). It is important to note the terrestrial receiver
stations did not fully cover the offshore environment and no piping plovers were tagged south of
Rhode Island, so flight paths are interpolated from point data. Peak piping plover detections
occurred on evenings in early August during southwest winds (Loring et al. 2019). The
experimental placement of a Motus antenna on one or multiple Atlantic Shores buoys in 2021,
are meant to provide future information on piping plover movements within the WTA.

Red Knot

Red knots migrate each year from the Canadian Arctic, where they breed, to wintering grounds in
the southern United States, Caribbean, Brazil, Mexico, and Argentina. On their way, they stop over
at a few sites in the Mid-Atlantic region, including coastal New Jersey, to renew depleted energy
reserves. This population of red knots has two distinct migratory strategies: long- and short-
distance migrants. The long-distance migrants generally are expected to fly offshore from coastal
New Jersey, while the short-distance migrants are expected to fly down the Atlantic coast. A Motus
study tracked red knots tagged in James Bay and the Mingan Islands in Canada, and in
Massachusetts and New Jersey. The receiver network was primarily land-based and had limited
offshore coverage. Out of 388 birds tagged, three birds (one from Massachusetts and two from
New Jersey) were estimated to cross the New Jersey WEA (Loring et al. 2018) and coastal tracking
stations indicating that some individuals may be flying offshore (Appendix I1-F2). The tagged fall
migrants’ flights across Federal WEAs, from Massachusetts to Virginia, occurred during fair
weather conditions when there were clear skies with little to no precipitation (Loring et al. 2018).
The Motus receiving antennas offshore on the Atlantic Shores metocean buoys as well as GPS
tracking should provide further information on red knot movements in the WTA.
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Atlantic Shores is currently funding a multi-year study of the migratory patterns of red knots using
GPS satellite tags deployed on birds staging in New Jersey. The study was initiated in 2020, in
collaboration with Wildlife Restoration Partnerships and the USFWS. The second phase, in 2021,
also includes the New Jersey Audubon Society as a partner. To date, a total of 60 tags have been
deployed on red knots in New Jersey (29 in 2020, 31 in 2021). In 2020, 11 of the tags deployed
returned data, while in 2021, 29 of the tags deployed returned data. Of the 11 individuals with
tags that provided data in 2020, one was recorded flying through the WTA at an altitude of 1,886
ft (575 m). The straight-line flight paths of six other birds suggests they may have flown through
or near to the WTA. Overall, the altitude of individual birds varied during their offshore migratory
flights, ranging from under 66 ft (20 m) to over 9,843 ft (3,000 m), suggesting that red knots adjust
their flight height in response to wind and weather, or other factors (Appendix II1-F3).

Roseate Tern

The northwest Atlantic population of the roseate tern has been federally listed as Endangered
under the ESA since 1987. This population breeds in Atlantic Canada and the northeastern United
States, and migrates to wintering areas in South America, primarily eastern Brazil. There are no
breeding colonies in New Jersey but migrating roseate terns can be expected off the coast from
late-April to September (see records from the Northwest Atlantic Seabird Catalog in Appendix II-
F2). No modeled roseate tern flight paths were estimated in the WTA by Loring et al. (2019; note
that the detection range of coastal receivers is typically less than 9.3 mi [15 km] and the one
estimated track of roseate terns in coastal New Jersey was well to the west of the WTA) or in the
NJDEP Baseline Studies data (Geo-Marine, Inc. 2010), suggesting exposure events within the WTA
are rare (Appendix II-F3). Some data collected using radio-tracking indicate roseate terns may
occur over 62 mi (100 km) from shore, and that offshore use is higher during morning hours and
under high barometric conditions (i.e., fair weather; Goyert et al. 2014; Loring et al. 2019).

Black-capped Petrel

The black-capped petrel (Pterodroma hasitata) is currently proposed for listing as Threatened
under the ESA, due to a declining global population (estimated at less than 2,000 breeding pairs;
USFWS 2018). Black-capped petrels breed on Caribbean islands and forage over the deep waters
(656 to 6,562 ft [200 to 2,000 m]) of the southwestern North Atlantic, the Caribbean basin, and
the southern Gulf of Mexico (Simons et al. 2013). Outside the breeding season, they use U.S.
Atlantic waters, especially along the shelf edge of the South Atlantic Bight and are found north
to Cape Hatteras and occasionally beyond (Jodice et al. 2015).

Black-capped petrels are expected to have little to no exposure to the WTA because they rarely
use areas not directly influenced by the Gulf Stream (Haney 1987) and are found in Atlantic coastal
waters of the United States usually only as a result of tropical storms (Lee 2000). None of the
Black-capped petrel observations in the Seabird Catalog (approximately 5,000 records; 1979-
2006) are in shelf waters north of Virginia (O’Connell et al. 2009, Simons et al. 2013) and tracking
of black-capped petrels with satellite transmitters indicates that the birds primarily use areas
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beyond the shelf break (Atlantic Seabirds 2019; Appendix II-F3). Because these birds have little to
no exposure to the WTA, they will not be discussed further.

Eagles

Eagles are federally protected under the BGEPA. Bald eagles (Haliaeetus leucocephalus) generally
nest and perch close to water in both freshwater and marine habitats, and often stay close to the
shoreline. Bald eagles were only observed within 3.7 mi (6 km) from shore in digital aerial surveys
of the Mid-Atlantic offshore region (Williams et al. 2015b), and no eagles were observed offshore
during the NJDEP vessel-based surveys, only in nearshore waters (Appendix |I-F2). Golden eagles
(Aquila chrysaetos) use open habitats and forested regions (Katzner et al. 2012). They commonly
winter in the southern Appalachian Mountains and are observed in the Mid-Atlantic United States
but are not expected to fly offshore. Because the general morphology of both species discourages
long-distance movements in offshore settings (Kerlinger 1985)—they generally rely on thermal
formation during long-distance movements, which develop poorly over the open ocean—they
are not expected in the WTA and will not be discussed further.

4.3.1.2 Onshore Project Area

As detailed in Sections 4.7 and 4.9 of Volume |, the Project includes two landfall sites and
associated onshore interconnection cable routes, substations, and/or converter stations. Onshore
interconnection cables will travel underground primarily along existing roadways, utility rights-of-
way (ROWs), and/or along bike paths.

Because the onshore Project components will predominantly be located underground (except for
the substations and/or converter stations, which will be built on previously developed land),
limited bird habitat will be altered or lost (62 to 71% of these routes is co-located with existing
linear infrastructure and a majority of the habitat adjacent to the routes is already disturbed
[Appendix 1I-F2]). Some tree and brush clearing may be necessary at the substation and/or
converter station sites, but these sites are in or adjacent to fragmented habitat. Otherwise, only
temporary disturbances are expected to affect onshore areas during the construction phase as
the onshore Project components are almost entirely co-located with existing disturbed areas.

While any disturbance of bird habitat will be limited to areas in existing developed areas, and little
to no important bird habitat is expected to be altered, there is a high diversity of birds present in
the broader Onshore Project Area. Within a 9.3 mi (15 km)* radius of Onshore Project Area,
eBird records indicate that 276 species have been recorded in the area (eBird 2020). The data
show that waterfowl are most abundant between October and March, and that shorebird
abundance generally peaks during spring and fall migration. Gull species are generally most
abundant during the fall and winter, although some species such as the herring gull and great
black-backed gull can be observed year-round. Terns occur almost exclusively during spring,

11 The radius captures the onshore infrastructure associated with the Projects plus a buffer to account for both variable eBird
effort and the migratory birds that may occur but were not directly observed in the Onshore Project Area.

ATLANTIC SHORES | Biological Resources 4-38



summer, and fall, with most arriving in April and May and leaving by October. Most raptor species
that occur in the Onshore Project Area can be found throughout the year at varying levels of
abundance; however, broad-winged hawks (Buteo platypterus) only occur during the summer and
rough-legged hawks (Buteo lagopus) only occur in winter. Many species groups of songbirds are
primarily spring and summer residents, including flycatchers, vireos, swallows, and warblers.
Temporal trends of other songbirds are highly species-specific.

There are many State-listed species within the general Onshore Project Area (Table 4.3-2).
However, disturbance of any habitat will be limited, and construction activities will be avoided at
the landfall locations in the peak summer months (Memorial Day to Labor Day). By locating
onshore Project activities in previously developed areas, away from sensitive ecological resources,
most effects to State-listed bird species will be avoided.

Piping plovers breed in New Jersey, arriving in March and departing by October, with peak
abundances between April and July (Appendix II-F2). Nesting could occur near the Export Cable
Corridor (ECC) landfall sites. Exact nesting locations are not made public, but the birds have been
documented to nest close to the Monmouth Landfall Area (Appendix II-F2). Red knots are
observed in coastal New Jersey during migration, with abundance peaks in May and August-
October during most years, and they are largely absent from December to April. Red knots do not
breed in New Jersey. Cable landfall sites are not in areas being considered as critical habitat for
red knots'? (Appendix II-F2). Few roseate terns are observed in the onshore New Jersey region,
and this species breeds on coastal islands from Long Island, New York, to Atlantic Canada
(Gochfeld and Burger 2020).

2 https://fws.gov/northeast/red-knot/
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Table 4.3-2  List of Species Observed by eBird Users in the General Onshore Project Area
Conservation
Common Name Scientific Name Primary Habitat General Breeding Habitat S

American Black Duck Anas rubripes Freshwater Wetland SGCN C L
Northern Pintail Anas acuta Freshwater, Coastal Wetland SGCN C L
Common Eider Somateria mollissima Marine Intertidal, Wetland SGCN C L
Hooded Merganser Lophodytes cucullatus Freshwater Forest, Wetland STE CL
Pied-billed Grebe Podilymbus podiceps Freshwater, Marine Wetland STE, F-SGCN C L
Black-billed Cuckoo Coccyzus erythropthalmus | Terrestrial Forest, Shrubland STE, SGCN CL
Common Nighthawk Chordeiles minor Terrestrial Grassland, Forest, Wetland STE, SGCN CL
Chuck-will's-widow Antrostomus carolinensis Terrestrial Forest, Grassland, Shrubland SGCN C
Chimney Swift Chaetura pelagica Terrestrial Forest SGCN CL
King Rail Rallus elegans Freshwater Wetland STE, SGCN C
Clapper Rail Rallus crepitans Freshwater Wetland, Forest SGCN CL
Virginia Rail Rallus limicola Freshwater Wetland STE C
Sora Porzana carolina Freshwater Wetland STE, SGCN C
Common Gallinule Gallinula galeata Freshwater Wetland STE C
American Oystercatcher Haematopus palliatus Marine Intertidal, Beach STE, F-SGCN CL
Piping Plover Charadrius melodus Marine Intertidal, Beach FTES' :;I"I\El F- CL
Whimbrel Numenius phaeopus Terrestrial, Coastal Forest, Grassland, Shrubland STE, SGCN C
Marbled Godwit Limosa fedoa Terrestrial, Coastal Grassland, Wetland SGCN C
Ruddy Turnstone Arenaria interpres Terrestrial, Coastal Grassland, Wetland F-SGCN C L
Red Knot Calidris canutus Terrestrial, Coastal Grassland, Wetland FTES' :;I"I\El, F- C
Sanderling Calidris alba Terrestrial, Coastal Grassland, Wetland STE, SGCN C L
Purple Sandpiper Calidris maritima Terrestrial, Coastal Grassland, Wetland SGCN C L
Semipalmated Sandpiper Calidris pusilla Terrestrial, Coastal Grassland, Wetland STE, SGCN CL
American Woodcock Scolopax minor Terrestrial Forest F-SGCN C L
Wilson's Phalarope Phalaropus tricolor Freshwater, Marine Wetland, Grassland, Forest SGCN C
Spotted Sandpiper Actitis macularius Freshwater, Coastal Wetland STE CL
Willet Tringa semipalmata Terrestrial, Coastal Intertidal, Wetland SGCN C L
Least Tern Sternula antillarum Marine, Coastal Intertidal STE, F-SGCN C L
Gull-billed Tern Gelochelidon nilotica Marine, Coastal Intertidal, Wetland STE, SGCN C
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Table 4.3-2  List of Species Observed by eBird Users in the General Onshore Project Area (Continued)
e X . . . Conservation
Common Name Scientific Name Primary Habitat General Breeding Habitat S
atus
Caspian Tern Hydroprogne caspia Marine, Coastal Wetland, Intertidal STE CL
Black Tern Chlidonias niger Marine, Coastal Wetland SGCN C
Common Tern Sterna hirundo Marine, Coastal Intertidal, Wetland STE, F-SGCN CL
Forster's Tern Sterna forsteri Marine, Coastal Wetland F-SGCN CL
Black Skimmer Rynchops niger Marine, Coastal Intertidal, Wetland STE, F-SGCN C L
Common Loon Gavia immer Freshwater, Marine Wetland SGCN CL
American Bittern Botaurus lentiginosus Freshwater Wetland STE, SGCN C
Least Bittern Ixobrychus exilis Freshwater Wetland, Forest STE, SGCN C
Great Blue Heron Ardea herodias Freshwater, Marine Wetland, Intertidal, Forest STE C L
Snowy Egret Egretta thula Freshwater, Marine Wetland, Intertidal STE, F-SGCN CL
Little Blue Heron Egretta caerulea Freshwater, Marine Wetland, Intertidal, Forest STE, F-SGCN CL
Tricolored Heron Egretta tricolor Freshwater, Marine Wetland, Intertidal, Forest STE, F-SGCN C
Cattle Egret Bubulcus ibis Freshwater Grassland, Wetland STE, SGCN C
Black-crowned Night-Heron | Nycticorax nycticorax Freshwater, Marine Forest, Intertidal, Wetland STE, SGCN CL
Leellgg-crowned Night- Nyctanassa violacea Freshwater, Marine Forest, Intertidal, Wetland STE, SGCN CL
Glossy Ibis Plegadis falcinellus Freshwater, Coastal Wetland STE CL
Osprey Pandion haliaetus Freshwater, Coastal Forest, Wetland, Intertidal STE, SGCN CL
Golden Eagle Aquila chrysaetos Terrestrial Grassland, Forest, Shrubland SGCN C
Northern Harrier Circus hudsonius Terrestrial, Freshwater \Ij\(/);flzt;]dGrassland, Shrubland, STE, F-SGCN C L
Sharp-shinned Hawk Accipiter striatus Terrestrial Forest, Shrubland STE C L
Cooper's Hawk Accipiter cooperii Terrestrial Forest STE C L
Bald Eagle Haliaeetus leucocephalus Freshwater, Coastal Wetland Forest, Intertidal STE, SGCN CL
Red-shouldered Hawk Buteo lineatus Terrestrial Forest STE, SGCN C L
Broad-winged Hawk Buteo platypterus Terrestrial Forest STE, SGCN CL
Barred Owl Strix varia Terrestrial Forest, Wetland STE, SGCN C L
Short-eared Owl Asio flammeus Terrestrial Grassland STE, SGCN C
Red-headed Woodpecker Melanerpes Terrestrial Forest, Grassland STE, F-SGCN C
erythrocephalus

American Kestrel Falco sparverius Terrestrial Forest, Grassland, Shrubland STE, SGCN C L
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Table 4.3-2

List of Species Observed by eBird Users in the General Onshore Project Area (Continued)

Common Name

Scientific Name

Primary Habitat

General Breeding Habitat

Forest, Grassland, Intertidal,

Conservation
Status

Peregrine Falcon Falco peregrinus Terrestrial, Coastal Shrubland STE, F-SGCN CL
Acadian Flycatcher Empidonax virescens Terrestrial Forest, Wetland SGCN CL
Willow Flycatcher Empidonax traillii Terrestrial Shrubland, Wetland SGCN C L
Least Flycatcher Empidonax minimus Terrestrial Forest, Shrubland STE C L
Yellow-throated Vireo Vireo flavifrons Terrestrial Forest SGCN CL
Blue-headed Vireo Vireo solitarius Terrestrial Forest STE CL
Horned Lark Eremophila alpestris Terrestrial Grassland, Shrubland STE, SGCN C L
Bank Swallow Riparia riparia Terrestrial, Freshwater Grassland, Wetland SGCN C L
Cliff Swallow Petrochelidon pyrrhonota | Terrestrial, Freshwater Forest, Grassland, Wetland STE CL
Winter Wren Troglodytes hiemalis Terrestrial Forest, Shrubland STE CL
Marsh Wren Cistothorus palustris Terrestrial, Freshwater Wetlands, Intertidal SGCN C L
Brown Thrasher Toxostoma rufum Terrestrial Shrubland, Forest STE, SGCN C L
Veery Catharus fuscescens Terrestrial Forest STE, SGCN CL
Wood Thrush Hylocichla mustelina Terrestrial Forest STE, F-SGCN CL
Grasshopper Sparrow Ammodramus Terrestrial Grassland, Shrubland STE, F-SGCN CL
savannarum

Field Sparrow Spizella pusilla Terrestrial Forest, Grassland, Shrubland SGCN CL
Vesper Sparrow Pooecetes gramineus Terrestrial Grassland, Shrubland STE, F-SGCN C

Seaside Sparrow Ammospiza maritima Terrestrial Intertidal SGCN C

Saltmarsh Sparrow Ammospiza caudacuta Terrestrial, Coastal Intertidal STE, SGCN C

Savannah Sparrow Passerculus sandwichensis | Terrestrial, Freshwater, Coastal | Grassland, Shrubland, Wetland STE, SGCN CL
Eastern Towhee Pipilo erythrophthalmus Terrestrial Forest, Shrubland SGCN CL
Yellow-breasted Chat Icteria virens Terrestrial Forest, Shrubland STE, SGCN C

Bobolink Dolichonyx oryzivorus Terrestrial Grassland STE, F-SGCN C

Eastern Meadowlark Sturnella magna Terrestrial Grassland, Shrubland STE, F-SGCN C L
Rusty Blackbird Euphagus carolinus Terrestrial, Freshwater Wetland SGCN C

Worm-eating Warbler Helmitheros vermivorum Terrestrial Forest STE, SGCN CL
Blue-winged Warbler Vermivora cyanoptera Terrestrial Grassland, Shrubland F-SGCN CL
Black-and-white Warbler Mniotilta varia Terrestrial Forest SGCN C L
Prothonotary Warbler Protonotaria citrea Terrestrial Forest F-SGCN L
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Table 4.3-2  List of Species Observed by eBird Users in the General Onshore Project Area (Continued)

Conservation

Common Name Scientific Name Primary Habitat General Breeding Habitat S
Nashville Warbler Leiothlypis ruficapilla Terrestrial Forest STE CL
Hooded Warbler Setophaga citrina Terrestrial Forest STE, SGCN C L
Cape May Warbler Setophaga tigrina Terrestrial Forest SGCN CL
Northern Parula Setophaga americana Terrestrial Forest STE, SGCN CL
Bay-breasted Warbler Setophaga castanea Terrestrial Forest SGCN CL
Blackburnian Warbler Setophaga fusca Terrestrial Forest STE, SGCN CL
Black-throated Blue Warbler | Setophaga caerulescens Terrestrial Forest STE, SGCN CL
Prairie Warbler Setophaga discolor Terrestrial Shrubland, Forest SGCN C L
Black-throated Green Setophaga virens Terrestrial Forest, Wetland STE, SGCN CL
Warbler
Canada Warbler Cardellina canadensis Terrestrial Forest STE, SGCN CL
Scarlet Tanager Piranga olivacea Terrestrial Forest F-SGCN CL
Dickcissel Spiza americana Terrestrial Grassland SGCN C
Note:

Species reported on at least 30 separate days over the last 10 years and designated as one or more of the following: SGCN = Species of Greatest Conservation Need for NJ, F-SGCN =
focal Species of Greatest Conservation Need for NJ, STE = state-listed species, and FTE = federally listed species (bolded).
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43.2 Potential Impacts and Proposed Environmental Protection Measures

There are several Impact-Producing Factors (IPFs) that may potentially affect bird species
occurring in the Offshore and Onshore Project Areas during the construction, O&M, or
decommissioning of the Projects (Table 4.3-3).

Table 4.3-3  Impact-Producing Factors for Birds

Construction & Operation &
Installation Maintenance

Impact-Producing Factors

Decommissioning

Presence of structures ° °
Light ° ° °
Vessel traffic ° ° °
Noise ° ° °

Installation and maintenance of new

structures and cables

In addition, birds may also be affected by discharges from vessels and accidental releases. These
potential effects are considered to have a low likelihood of occurrence and are discussed in
Sections 9.2.3 and 9.2.4.

The maximum PDE analyzed for potential offshore effects to birds is the maximum offshore build-
out of the Projects (as defined in Section 4.11 of Volume I). The PDE of WTG parameters are
provided in Table 4.3-1 of Volume |, which serve as the basis for the discussion of potential
collision and displacement effects. The rotor swept zone (RSZ*3) for both Projects is 78 to 1,048.8
ft (23.8 to 319.7 m) above mean lower low water (Section 4.3 of Volume ). The maximum PDE
analyzed for potential effects to birds onshore are the build-out scenarios discussed in Sections
4.8 and 4.9 of Volume I.

The potential effects associated with the Projects were evaluated using a risk assessment
framework (see Appendix II-F2 for detailed methods and results). The framework uses a weight-
of-evidence approach and combines an assessment of exposure and behavioral vulnerability
within the context of the literature to establish potential risk. Exposure has both spatial and
temporal components. Spatially, birds are exposed on the horizontal (i.e., habitat area) and vertical
planes (i.e., flight altitude); temporally, bird exposure is dictated by a species’ life history and may
be limited to breeding, staging, migrating, or wintering. Therefore, to be at risk of potential effects,

13 The rotor swept zone, or RSZ, is the diameter the WTG blades cover (this diameter is shown in Figure 4.3-1 in
Volume I).
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a bird must be both exposed to an offshore wind development (i.e., overlapping in distribution)
and be vulnerable to either displacement or collision (Goodale and Stenhouse 2016).

Exposure was evaluated based on the New Jersey Baseline Studies and version 2 of the Marine-
life Data and Analysis Team (MDAT) marine bird relative density and distribution models (Curtice
et al. 2016). Densities and fine scale distributions of species were calculated from Atlantic Shores
digital aerial surveys (Appendix II-F2). Due to gaps in knowledge on the relationship between the
number of turbines and risk, the assessment analyzed the exposure of birds to the total area of
development, rather than to a specific number of turbines. Behavioral vulnerability was evaluated
based on the literature (Furness et al. 2013, Wade et al. 2016), and vulnerability score (collision
and displacement) for the WTG design envelope parameters adapted from a published scoring
process (Furness et al. 2013, Wade et al. 2016, Fliessbach et al. 2019, Willmott et al. 2013). The
vulnerability assessment also creates a population vulnerability score by using Partners in Flight
data, a local state conservation status, and an adult survival score. The results are summarized in
Table 4.3-4.

Table 43-4  Summary of the Assessment of Potential Exposure and Vulnerability of Marine
Birds

Exposure' Relative Vulnerability to |
P _Collision _Displacement _ Population

Sea Ducks? min-low low med-high low—med
Auks min-low min—low med-high low—med
Jaegers & Gulls min—low low-med low—med min-med
Terns min—low low med-high low-high
Loons min-med low high low-med
Shearwaters, Petrels & Storm- .
min—low low med low-med

Petrels
Gannets, Cormorants, & . .

. min—low low-med low—med min—low
Pelicans
Note:

"Exposure scores represent the range for the species in each group. The individual species scores are derived from the rules
in Table 4-5 in Appendix II_2, which account for varying exposure by season.
2Excluding Red-breasted Merganser.

4.3.2.1 Presence of Structures

Collision and displacement are the two primary potential effects to birds associated with the
presence of offshore wind facility structures (Garthe and Hippop 2004, Desholm 2009, Furness
and Wade 2012, Furness et al. 2013, Robinson Willmott et al. 2013).

Bird collisions occur when an individual bird collides with a physical component of the Projects
(i.e., a WTG) while in flight. Collisions can occur with both stationary and moving infrastructure
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(e.g., spinning WTG blades; Fox et al. 2006a). Collision risk increases when birds exhibit flight
behaviors that increase exposure to blades (e.g., foraging), and spend a greater portion of their
time at altitudes equivalent to a WTG RSZ. Environmental conditions, such as poor visibility from
fog, low cloud ceilings, or day/night variability, can also contribute to increased collision risk (Fox
and Peterson 2019, Johnston 1955, Crawford and Engstrom 2001). Collisions at onshore facilities
are not expected given that cables will be buried in the Onshore Project Area and above-ground
onshore substations will occupy a limited footprint.

Displacement occurs when birds show an avoidance response to a wind farm or WTG. While
avoidance can reduce collision risk, it can also reduce access to foraging and resting habitat, and
potentially increase energy expenditures (Fox and Peterson 2019). The offshore wind facilities may
also cause migration disturbance (Dierschke et al. 2016, Vanermen et al. 2019). Of note, most
displacement studies have been conducted at wind arrays with smaller turbines spaced closer
together than Atlantic Shores’ WTGs (for example one study in Belgium was at a wind array with
3 MW turbines spaced 1,640 to 2,132 ft [500 to 650 m]; Vanermen et al. 2015). While there is
uncertainty on bird’s avoidance response to larger WTGs, BOEM anticipates that for larger WTGs
that there will be enough space between them for most migratory birds to fly through a wind
array without changing course or only needing to make minor course corrections (relative to the
entire migration) and that any “additional energy expenditure would not be expected to result in
individual fitness or population-level impacts” (BOEM 2021).

The presence of offshore structures, such as foundations, scour protection, cable protection, and
buoys during Project O&M, could have beneficial effects on local bird populations due to
consequent increases in fish aggregations near structures, known as the reef effect. This reef effect
creates habitat for structure-orientated and hard-bottom fish species, which has the potential to
increase foraging opportunities for piscivorous birds (Taormina et al. 2018). Although increases in
fish aggregations may provide more foraging opportunities for birds, this could also cause
increases in bird exposure to turbine blades and concomitant increases in collision risk. Similar
increases in exposure could also occur due to perching on the WTGs, specifically for some species
groups, such as gulls and cormorants, although the Projects will utilize perch deterrents, where
appropriate, to decrease the risks of these possible effects. The presence of structures may also
cause limited entanglement hazards if lost line or fishing gear is caught on structures. There is
some documentation that birds could become entangled in fishing line and lost nets wrapped
around the WTG or OSS foundations (Ryan 2018, Schrey and Vauk 1987). These potential effects
can be effectively managed by the Projects as Atlantic Shores commits to removing marine debris
(e.g., derelict gear) from structures, when safe and practicable.

Collision

Collisions with WTGs has been identified as a potential effect on birds (Goodale and Milman 2016,
Drewitt and Langston 2006, Fox et al. 2006). The exposure of non-marine migratory birds will be
limited to migration, and marine bird exposure will vary by species and season.
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Non-marine migratory birds: Wading bird and coastal waterbird populations are unlikely to be
impacted by collision due to limited exposure, although some individuals may fly through the
WTA. Some individual great blue herons (Ardea herodias) may pass through the WTA and have
the potential to fly within the RSZ (Appendix II-F2). While shorebirds may fly through the Lease
Area during migration (see tracking data provided by the USFWS in Appendix II-F2), they are likely
to fly above the turbines (Loring et al. 2021). Among raptors, falcons are the most likely to be
encountered offshore (Cochran 1985, DeSorbo et al. 2012, DeSorbo et al. 2018). Ospreys can make
water crossings (Kerlinger 1985) and individuals will fly offshore (Bierregaard 2019), but satellite
telemetry data indicated birds from New England and New York generally follow the coast during
fall migration (Bierregaard et al. 2020), and that core use areas closest to the WTA are
concentrated around Delaware Bay (Appendix II-F2). Eagles, Buteo hawks, and large Accipiter
hawks (i.e., northern goshawks [Accipiter gentilis]) are rarely observed offshore (DeSorbo et al.
2012, DeSorbo et al. 2018). Falcons can fly offshore during migration (DeSorbo et al. 2019), and
have been tracked adjacent to the WTA (Appendix II-F2); however, while falcons can be attracted
to WTGs (Skov et al. 2016, Krijgsveld et al. 2011, Hill et al. 2014) peregrine falcon (Falco peregrinus)
mortalities have not been documented at offshore wind projects in Europe. If exposed to the WTA,
some songbirds may be vulnerable to collision. Songbirds may avoid colliding with offshore WTGs
in some instances (Petersen et al. 2006), but they are documented to collide with illuminated
marine and terrestrial structures (Fox et al. 2006)—low visibility periods generate the highest
collision risk conditions (Hippop et al. 2006). In summary, collisions with the WTGs could impact
individual migratory birds, but population-level impacts are highly unlikely because the Projects’
distance from shore limits population level exposure.

Marine birds: Of the marine birds, gulls are identified as having the highest vulnerability to
collisions (Table 4.3-4; Wade et al. 2016; note, due to limited exposure pelicans are not discussed
in detail but are included in analysis detailed in Appendix 1I_F2). Sea ducks, auks, loons, petrels
(including black-capped petrels), shearwaters, and storm-petrels are generally not considered
vulnerable to collision because they avoid WTGs (Furness et al. 2013). Some studies indicate that
terns and northern gannets may have limited vulnerability to collision. Appendix II-F2 includes the
supporting tables and maps for each species group exposure and vulnerability assessment.

e Jaegers and Gulls: These avian families are grouped here due to their general similarities
in natural history. Gulls received a low to medium collision vulnerability score. Of the
marine birds, they are identified as having higher collision vulnerability because they can
fly at altitudes equivalent to the RSZ (Johnston et al. 2014), have been document to be
attracted to WTGs (Vanermen et al. 2015), and individual birds have been documented to
collide with WTGs (Skov et al. 2018). Recent studies suggest that for most large gulls there
is a zero macro-avoidance rate, but the meso-avoidance rate is high, conservatively
calculated as 99.59% for herring gulls (Larus argentatus) and 99.82% for lesser black-
backed gulls (L. fuscus; Cook et al. 2018). For the three seasons surveyed during the Atlantic
Shores digital aerial surveys in the WTA, gulls had the highest density in winter, and similar
densities in the spring and fall. During winter, densities were slightly higher in the WTA
than in the entire survey area. Within the Lease Area, distribution varied by species and
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season, although the proportion of medium and large gulls tended to be higher closer to
shore in winter. These results should be interpreted within the context that species
distribution will vary from year to year, depending upon food availability. As a group,
jaegers and gulls have minimal to low exposure, although some species have medium
exposure in specific seasons: the black-legged kittiwake (Rissa tridactyla; winter), parasitic
jaeger (Stercorarius parasiticus; spring), Bonaparte's gull (Chroicocephalus philadelphia;
spring), laughing gull (Leucophaeus atricilla; summer), ring-billed gull (Larus delawarensis;
spring), and herring gull (winter).

e Terns: Terns have a low collision vulnerability score and may have some limited
vulnerability to collision (Garthe and Hlppop 2004, Furness et al. 2013), but are expected
to often fly below the RSZ (Loring et al. 2019), reducing the risk of colliding with WTGs.
For the three seasons surveyed during the Atlantic Shores digital aerial surveys, there were
not enough tern detections to model densities. However, terns were detected in the spring,
summer, and fall during the NJDEP vessel-based surveys. Terns have minimal to low
exposure overall, with the common tern (Sterna hirundo) having medium exposure in

spring.

e Gannet. The northern gannet (Morus bassanus) has a low collision vulnerability score
because they have been demonstrated to avoid WTGs (Garthe et al. 2017). Because
individuals can enter wind arrays (Peschko et al. 2021), some may be vulnerable to collision
because they have the potential to fly within the RSZ (Garthe et al. 2014, Cleasby et al.
2015, Furness et al. 2013). Northern gannets range widely within the offshore waters of
the United States and a recent tracking study indicates moderate use of the Lease Area
compared to surrounding areas (Stenhouse et al. 2020). For the three seasons surveyed
during the Atlantic Shores digital aerial surveys in the WTA, gannets had the highest
density in spring. During spring, densities were higher in the WTA than in the entire survey
area. Within the Atlantic Shores Lease Area, distribution varied with the proportion of birds
being higher closer to shore in the fall (this corresponds to tracking studies), to the north
and offshore in winter (tracking indicated higher use closer to shore), and to the south in
spring (tracking studies show broader use of the region). These results should be
interpreted within the context that Northern Gannets range widely across the Atlantic OCS
during the non-breeding season as they follow ephemeral prey, and that the NJDEP vessel-
based surveys and MDAT models show lower relative use. Overall, northern gannets have
minimal to low exposure.

e Cormorants: The double-crested cormorant (Phalacrocorax auritus) has a medium collision
vulnerability score because it has been documented to be attracted to WTGs (Lindeboom
et al. 2011, Krijgsveld et al. 2011), and may fly through the RSZ. For the three seasons
surveyed during Atlantic Shores digital aerial surveys, there were not enough cormorant
detections to model densities, indicating low use, which aligns with low detections (only
in summer) during the NJDEP vessel-based surveys. Overall, cormorants have low
exposure.
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In summary, while collisions with WTGs may impact individual non-listed marine birds (i.e., gulls
and cormorants), population-level impacts are not expected because the species vulnerable to
collision have minimal to low exposure to the WTA. Furthermore, gulls and cormorants have
minimal to medium overall population vulnerability. Atlantic Shores will implement measures to
reduce attracting birds through lighting best management practices and perch deterrents.

Displacement

Habitat displacement due to the presence of WTGs may affect birds (Drewitt and Langston 2006,
Fox et al. 2006, Goodale and Milman 2016), but impacts to populations is uncertain. Non-marine
migratory birds are not expected to be particularly vulnerable to displacement because these
species do not use the offshore environment as a primary foraging area. Jaegers and gulls
generally rank low in vulnerability to displacement assessments (Furness et al. 2013), and there is
little evidence that cormorants are displaced by offshore wind arrays (results of exposure and
vulnerability assessment are detailed in Table 4.3-4). Appendix II-F2 includes the supporting tables
and maps for each species group exposure and vulnerability assessment.

e Sea ducks: Sea ducks have a medium to high displacement score (medium was added to
the range to account changes in displacement through time) as they have been identified
as being vulnerable to habitat displacement (Furness et al. 2013), particularly scoters
(MMO 2018). Avoidance of wind projects can lead to habitat displacement, resulting in
effective habitat loss (Petersen and Fox 2007, Langston 2013, Percival 2010). However, for
some species, this displacement may stop several years after construction (Petersen & Fox
2007, Leonhard et al. 2013) and avoidance of individual wind arrays is not expected to
significantly increase energy expenditure (Masden et al. 2009). For the three seasons
surveyed during the Atlantic Shores digital aerial surveys in the WTA, sea ducks had the
highest density in winter, to few detections in the fall, and lower densities in spring. During
winter, densities were much lower in the WTA than in the entire survey area. Within the
Atlantic Shores Lease Area, the proportion of scoters was generally higher closer to shore
in all three seasons, which corresponds to tracking data. As a group, sea ducks have
minimal to low exposure.

e Auks: Auks have medium to high displacement score, due to a sensitivity to disturbance
from boat traffic, a high habitat specialization, and vulnerability to displacement (Dierschke
et al. 2016, Wade et al. 2016). The rates of displacement and reuse of a wind farm by
Razorbills seems to vary by site. Two U.K. studies showed that auk displacement was most
likely to occur during the summer breeding season (i.e., the period during which razorbills
have not been recorded in the WTA; APEM 2016, 2017). In these two studies, auks showed
significant declines between pre-construction and construction; however, their densities
showed some recovery within the turbine array within 1-year post-construction (APEM
2016, 2017). Other studies have reported auk displacement between 61 and 75% from
wind farms (Vanermen et al. 2015, Welcker and Nehls 2016, Peschko et al. 2020). For the
three seasons surveyed during the Atlantic Shores digital aerial surveys, there were not
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enough auk detections to model densities at the species level; however, group models
indicate variable use of the Lease Area with a greater proportion of murres in the north in
spring. As a group, auks have minimal to low exposure, with razorbills and Atlantic puffins
having medium exposure in winter.

e Terns: Terns receive a medium to high displacement score, but there is considerable
uncertainty on tern avoidance responses (Wade et al. 2016). Tern avoidance has not been
well studied, but terns have been shown to avoid smaller turbines at the Horns Rev facility
(Cook et al. 2012, Petersen et al. 2006). Common terns typically forage within
approximately 5.5 mi to 9.4 mi (9 to 15.2 km) of their nest sites (Perrow et al. 2011, Safina
and Burger 1985, Duffy 1986, Thaxter et al. 2012, Nisbet et al. 2017) but are known to
forage farther offshore during the post-breeding period (Goyert et al. 2014). For the three
seasons surveyed during the Atlantic Shores digital aerial surveys, there were not enough
tern detections to model species or group densities. However, terns were detected in the
spring, summer, and fall during the NJDEP vessel-based surveys. Terns have minimal to
low exposure, with common terns having medium exposure in spring.

e Loons: Loons have a high displacement score because they are consistently identified as
being vulnerable to displacement (MMO 2018, Garthe and Hippop 2004, Furness et al.
2013), due to a strong avoidance response by red-throated loons (Gavia stellata), which
can be initiated from as far away as 10 mi (16 km) from a wind energy facility (Mendel et
al. 2019). The distance and duration of loon displacement varies between sites (Allen et al.
2020), as does reuse of the site. Some monitoring data from wind farms in Europe indicate
loons largely avoid offshore wind farms, leading to displacement from some offshore
areas, with displacement effects seen out to 2.5 mi (4 km) from WTGs, especially during
construction (Petersen et al. 2006, Percival 2010). Other studies indicate loons appear to
avoid areas within 5.6 mi (9 km) of WTGs during construction (Petersen et al. 2006, Percival
2010, APEM 2016, Allen et al. 2020). While these birds are vulnerable to displacement,
there is uncertainty about how displacement will affect individual fitness (e.g., changes in
energy expenditure due to avoidance), and effective methodologies for assessing
population-level displacement effects are lacking (Mendel et al. 2019, Fox and Petersen
2019). For the three seasons surveyed during the Atlantic Shores digital aerial surveys in
the WTA, loons had the highest density in winter and lowest densities in the fall. During
winter, densities were lower in the WTA than in the entire survey area. Within the Atlantic
Shores Lease Area, distribution varied by season although proportion of loons tended to
be higher closer to shore in the fall and spring. Tracking studies indicate red-throated
loons use areas closer to shore in the winter and fall, and that in spring some migratory
birds may pass through the WTA. Red-throated loons have minimal to low exposure, and
common loons (G. immer) have low exposure for winter and summer, medium for fall, and
high for spring.

e Petrels and Shearwaters: The petrel group has a medium displacement score; however,
petrels, shearwaters, and storm-petrels are not generally considered vulnerable to habitat
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displacement (Furness et al. 2013), although displacement has not been well studied for
this group. For the three seasons surveyed during the Atlantic Shores digital aerial surveys,
there were not enough detections to model densities. However, species in the petrel group
were detected in the summer and fall during the NJDEP vessel-based surveys. As a group,
these birds have minimal to low exposure, with sooty shearwaters (Ardenna grisea) having
medium exposure in summer, and Audubon'’s shearwaters (Puffinus lherminieri) having
medium exposure in fall.

e Gannet. Northern gannets have a medium vulnerability score to displacement because
studies indicate they actively avoid offshore wind developments (Hartman et al. 2012,
Garthe et al. 2017, Vanermen et al. 2015, Cook et al. 2012, Dierschke et al. 2016, Krijgsveld
etal. 2011). There is evidence that between 92 and 96% of northern gannets avoid turbine
arrays (Welcker and Nehls 2016, Rehfisch et al. 2014), and Rehfisch et al. (2014) suggest
they demonstrate an overall avoidance of 99.5%. While northern gannets were detected
in the Atlantic Shores digital aerial surveys and were tracked through the area, gannets
have minimal exposure, except for spring (low), indicating that they are unlikely to be
displaced from important foraging areas.

In summary, displacement is unlikely to cause population-level impacts because most seabirds
would have limited exposure to the WTA. Displacement effects, if they occur, are expected to be
localized and concentrated during the construction and decommissioning periods. During O&M,
some displacement may occur for certain species, while attraction to the WTA may increase due
to improved foraging opportunities.

Potential Collision and Displacement Risk of Federally listed Threatened and Endangered
Species

Based on the best available information, impacts to individual piping plovers and roseate terns
are unlikely, due to low exposure. No roseate terns were recorded in the Lease Area in the Loring
et al. (2019) studies, NJDEP Baseline Studies data, or Atlantic Shores digital aerial surveys,
indicating that exposure to the WTA is rare. Furthermore, flight height estimates from Loring et
al. (2019), and flight height records in the Northwest Atlantic Seabird Catalog from vessel-based
surveys (can be biased low), suggest that roseate terns fly primarily below 82 ft (25 m), and thus
have a low probability of flying within the RSZ.

Available data for piping plovers suggest that, while some individuals may cross the Lease Area
(Loring et al. 2019), there is minimal overall use. Flight height estimates from Motus tags suggest
that plovers generally fly relatively high in the WEAs (mean height 1,040 ft [317 m), and that plover
migration peaks in early August, and on nights with high visibility, little to no precipitation, and
high atmospheric pressure (Loring et al. 2019), further reducing the potential for collision. Plovers
also have good visual acuity and maneuverability in the air (Burger et al. 2011), and there is little
evidence to suggest that they are particularly vulnerable to collisions during migration.
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For red knots, tracking data suggests that some individual long-distance south bound migratory
knots may pass through the WTA. Three knots tagged with Motus tags were estimated to pass
through the New Jersey WEAs (Loring et al. 2018). One out of 11 birds tagged in coastal New
Jersey with GPS flew through the WTA, and the straight-line flight paths of six other birds suggests
they may have flown through or near to the WTA (Appendix 1I-F3). Flight heights during long-
distance migrations are thought to normally be 3,280 to 9,843 ft (1,000 to 3,000 m), except during
takeoff and landing at terrestrial locations (Burger et al. 2011). However, Red Knots are likely to
adjust their altitude to take advantage of local weather conditions, including flying at lower
altitudes in headwinds (Baker et al. 2020), or during periods of poor weather and high winds
(Burger et al. 2011). While flight height data from Motus studies have large error estimates (i.e.,
>656 ft [>200 m]), Loring et al. (2018) found red knots to have a wide range of flight heights from
72 ft (22 m) to 2,893 ft (882 m), indicating some potential exposure to the RSZ. These results align
with the estimated flight heights of migratory shorebirds in federal waters, where the mean spring
flight altitude is 2,999 ft (914 m) and the mean altitude in the fall is 1,788 (545 m; Loring et al.
2021). The bird carrying a GPS that passed through the WTA had an altitude of 1,886 ft (575 m),
which is above the Project’s RSZ. During fall migration, red knot flights across WEAs occurred
under clear skies with little to no precipitation (Loring et al. 2018). Therefore, while red knots may
pass through the WTA, they would be expected to fly during fair weather conditions when collision
risk is likely lower.

Atlantic Shores is committed to continue supporting additional data gathering on these, and
other, avian species and their potential use of the WTA. Specifically, Atlantic Shores is continuing
a multi-year satellite tagging surveys of Red Knots and has affixed two Motus antennas on
separate metocean buoys in the WTA in 2021. The red knot satellite tagging surveys will help
Atlantic Shores and its research partners gain a better understanding of potential red knot
movements offshore, calibrated for season, weather, and flight height.

43.2.2 Light

Artificial lighting to promote safe operation of the Projects onshore and offshore will be required
during construction, O&M, and decommissioning. During construction and decommissioning,
there will be a temporary increase in lighting from construction equipment and vessels that have
navigational lights, deck lights, and interior lights. During O&M, vessel traffic and associated vessel
lighting will also occur but at a lower frequency than during construction and decommissioning.
In addition, operational WTGs will require lighting that complies with Federal Aviation
Administration (FAA), U.S. Coast Guard (USCG), and BOEM guidelines. Other temporary lighting
(e.g., helicopter hoist status lights) may be used for safety purposes, when necessary.

To minimize the offshore effects of lighting, Atlantic Shores is considering the use of an Aircraft
Detection Lighting System (ADLS), subject to FAA and BOEM approval, which will substantially
reduce the time the aviation obstruction lighting mounted on WTGs is illuminated. An assessment
of the activation frequency of an ADLS indicates that it would be activated less than 11 hours per
year (see Appendix II-M4). An ADLS automatically activates all aviation obstruction lighting (i.e.,
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any FAA lighting on nacelles or towers) when aircraft approach the WTGs; at all other times, the
lighting is off. The use of ADLS is expected to further reduce bird exposure to operational lighting.
Yellow flashing marine navigation lights will be used on the WTGs instead of constant white light
to reduce further bird attraction. As a result of these lighting modifications and precautions, only
short-term, localized effects from artificial lighting on birds are likely. Further, lighting will be
limited to Project vessels, vehicles, equipment, and structures, most of which will be associated
with other activities that would deter birds. As practicable, down-lighting and down-shielded
lighting will be used to avoid and minimize effects.

The Onshore Project Area is situated within and/or immediately adjacent to urbanized areas, thus
effects from additional light emitted by the Projects’ activities and installations (e.g., substations)
are expected to be very limited. Artificial lighting will be needed onshore during construction to
light vehicle pathways and construction activity. Like offshore, construction lighting will be
temporary, localized to the work area, and downlighted/shielded to the maximum extent
practicable. Effects from lighting during decommissioning are expected to be like those during
construction and will be temporary. During decommissioning all artificial lighting will be removed.

4.3.2.3 Noise

Noise effects to birds may occur when intense sound interferes with normal breeding, foraging,
and resting periods (Ortega 2012). Though the noise intensity of each source varies considerably,
birds have the potential to be affected by noise in all phases of the Projects, from sources such as
aircraft, impact pile-driving, vehicle and vessel traffic, and onshore and offshore construction
equipment, in general. Aircraft may be used to transport construction/maintenance personnel and
for wildlife surveys (Section 5.6 of Volume ). Low-flying aircraft could cause birds to flush and
expend extra energy (Brown 1990); however, this effect would be temporary and limited to
offshore areas near the aircraft flight path. Noise from vessel traffic is expected to be minimal and
not to directly affect birds compared to actual vessel movements.

Impact pile-driving associated with the installation of piled foundation concepts (Section 8.0 In-
Air Noise and Hydroacoustics) has the potential to produce noise that could disturb birds
occurring within the WTA (Teachout 2012). Pile-driving creates noise above the water that could
temporarily displace birds from the area of construction, as well as underwater that could
temporarily displace diving birds and associated prey species. The extent of these potential effects
on birds known to frequent the WTA largely depends on the equipment used, duration of activity,
and noise levels. Displaced birds would have large areas of ocean to relocate to, away from pile-
driving, and are expected to return post-disturbance.

Onshore construction noise from the operation of vehicles and equipment could temporarily
displace birds from nearby habitats (Bottalico et al. 2015), although these effects are expected to
be temporary and highly localized. As discussed in Section 4.2 Coastal and Terrestrial Habitat and
Fauna, the Onshore Project Area consists predominantly of previously disturbed and developed
areas, so birds in the area are expected to be habituated to ambient noises typical of urban areas
or would move away from construction noise. During O&M, noise from onshore substations
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during operations is expected to be minimal and not to affect birds because they are habituated
to the ambient sounds of the area (see Section 8.0 In-Air Noise and Hydroacoustics).

Onshore noise effects during decommissioning are expected to be similar to onshore
construction. Offshore noise effects during decommissioning are expected to be less than
offshore construction as some activities, such as pile-driving, will not occur.

4.3.2.4 Vessel Traffic

The potential effects of vessel-related noise and lighting were addressed in Section 4.3.2.2 and
4.3.2.3. Vessels operating in the ocean have the potential to disturb birds on the water, or in flight,
during all phases of the Projects. These disturbances can cause incremental increased energy
expenditure as birds take flight to avoid the vessel, and, among studied marine birds, loons are
the most sensitive to ship traffic (Schwemmer et al. 2011). The greatest volume of vessel traffic
would be anticipated during construction, and to a lesser extent decommissioning (Section 4.10
of Volume I); however, this traffic will be concentrated in the WTA or along segments of the ECC
for relatively short periods of time. Movement of these vessels will be associated with other
construction activities that will also temporarily disturb birds. Birds that are exposed to disturbing
levels of activity, including vessel traffic, are likely to fly away to other areas to forage or roost,
and are expected to return post-disturbance. Furthermore, vessel traffic associated with the
Projects is estimated to be, on average, two to six vessel roundtrips per day collectively between
construction staging port facilities under consideration and the offshore construction areas, which
is low in comparison to existing commercial and recreational vessel traffic in these waters (see 7.6
Navigation and Vessel Traffic).

4 3.2.5 Installation and Maintenance of New Structures and Cables

The focus of this IPF discussion is the installation of offshore cables (i.e., export, inter-array, and
inter-link cables), WTGs, and OSSs, and any localized, short-term disturbances of the seafloor (see
Section 4.0 of Volume 1) that could influence prey species for birds foraging offshore. Offshore
cable and foundation installation may temporarily disrupt the foraging behavior of diving species
groups (e.g., loons) within the area of disturbance, as described previously in Sections 4.3.2.3 and
4.3.2.4 on Project-related noise and vessel activity, respectively (BERR 2008; Niras Consulting
2015).

As addressed in Section 3.2 Water Quality, Section 4.5 Benthic Resources, and Section 4.6 Finfish,
Invertebrates, and Essential Fish Habitat, seafloor disturbances, caused by seafloor preparation for
foundations, pile-driving, offshore cable installation, and vessel anchoring, will result in localized,
short-term suspension of sediment in the water column during construction. Increases in
suspended sediment are likely to affect the turbidity lower in the water column, and not likely to
reduce underwater visibility that birds rely on for foraging (Cezilly 1992). Effects on birds of this
nature would be isolated events and expected to be temporary and highly localized. Once
disturbance ceases, suspended sediment will settle back to the seafloor.
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Installation of onshore interconnection cables is expected to largely occur in existing corridors
(i.e., along existing roadway, utility rights-of-way [ROWs], and/or along bike paths). While most of
the onshore interconnection cable routes will be installed via open trenching, Atlantic Shores will
employ trenchless specialty installation techniques, such as jack-and-bore, pipe jacking, and HDD,
where needed to avoid impacts to wetland habitats. Disturbance to bird habitat is expected to be
minimal, including minor tree-clearing near the Cardiff and Larrabee substation and/or converter
station sites. The contiguous forest to the north, west, and east of the Cardiff POl is documented
Barred Owl (Strix varia) habitat, a State threatened species; however, tree clearing will be limited
to the fragmented wooded areas proximate to the current substation. This limited tree clearing
will be the minimum required to install facility components, will not include mature trees, and will
be conducted during the winter months. Habitat disturbance could reduce foraging and nesting
habitat for birds, in general; however, these effects will be highly localized, and birds can move to
other undisturbed areas (Cook and Burton 2010).

During O&M, periodic maintenance of the onshore facilities may be required. Any necessary
maintenance will be accessed through manholes, thereby avoiding and minimizing land
disturbance. Land disturbance during the decommissioning phase is expected to be like
construction, except that further land clearing is not expected. Heavy equipment used to remove
infrastructure could disturb some land, but most of this activity is expected to occur in already
disturbed areas and will be temporary.

The use of horizontal directional drilling (HDD) at the landfall site, and trenchless specialty
techniques for wetland crossings, will avoid effects to wetland and shoreline habitats (including
any potential shoreline nesting areas) that are important for the Federally Threatened Piping
Plover and Red Knot (Baker et al. 2020, Elliott-Smith and Haig 2020).

4.3.2.6 Summary of Potential Effects and Proposed Environmental Protection
Measures

Of the avian species known to occur in the Offshore Project Areas, the vast majority are at low risk
of collision and displacement due to limited exposure in the WTA, primarily due to the distance
of the Projects from shore and the lack of significant underwater structures (e.g., shoals). Federally
listed piping plovers and roseate terns are expected to have limited exposure to the WTA during
migration. If individuals pass through the WTA, roseate terns would generally be expected to fly
below the RSZ, while piping plovers would be expected to fly above the RSZ. Individual red knots
may fly over the WTA but are generally expected to fly during fair weather conditions and at
altitudes above the RSZ, which would reduce collision risk. For the Onshore Project Area, impacts
to bird habitat will largely be avoided because the onshore project components are nearly
completely co-located with areas of existing development.

Atlantic Shores will continue to study avian activity in the Onshore and Offshore Project Areas and
has already taken precautionary steps and commitments to avoid and minimize Project-related
effects on birds during construction, O&M, and decommissioning. Furthermore, Atlantic Shores
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will develop and implement a post-construction monitoring plan and will document any dead or
injured birds incidentally encountered on vessels or structures.

Additional avoidance and minimization measures and tools will be evaluated further as the
Projects progress through development and permitting, in coordination with Federal and State
jurisdictional agencies and other stakeholders. Atlantic Shores proposes to implement the
following avoidance and minimization measures to reduce impacts to birds throughout the
Onshore and Offshore Project Areas.

Offshore

¢ An Avian and Bat Survey Plan has been implemented, in conjunction with BOEM and the
USFWS, that includes digital aerial surveys and a satellite telemetry study of the Federally
protected red knot to further characterize the WTA and support consultations.

e Two Motus receiving antennas have been installed on separate metocean buoys to track
the offshore movement of tagged bird species within the WTA.

e A Bird and Bat Monitoring Plan (BBMP) will be developed and implemented prior to the
commencement of offshore construction in coordination with USFWS and other relevant
regulatory agencies. Annual monitoring reports will be used to determine the need for
adjustments to monitoring approaches, consideration of new monitoring technologies,
and/or additional periods of monitoring.

e Lighting during operations will be limited to the minimum required by regulation and for
safety, minimizing the potential for any light driven attraction of birds.

e Attraction to structures will be reduced by using perch deterrents to the maximum extent
practicable.

e Red flashing FAA lights and yellow flashing marine navigation lights will be used on the
WTGs, instead of constant white light, to reduce further bird attraction, and ADLS is being
considered to significantly reduce the number hours FAA lighting will be illuminated.

e Down-lighting and down-shielding lighting will be used to the maximum extent
practicable.

e Marine debris caught on offshore project structures will be removed, when safe and
practicable, to reduce the risk of bird entanglement.

¢ An avian post-construction monitoring plan will be developed and implemented.

e Any dead or injured birds will be reported to BOEM on an annual basis. Any birds with
USFWS bands will be reported to the USGS Bird Banding Lab.

e Atlantic Shores will implement the following measures in accordance with the Offshore
Renewable Energy Credit (OREC) allowance that the New Jersey Board of Public Utilities
(NJBPU) awarded to Atlantic Shores on June 30, 2021:
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o Maintain and update the Environmental Protection Plan (EPP) and Fisheries
Protection Plan (FPP) at key Project milestones, including commencement of
construction, completion of construction, and every 2 years thereafter, through
decommissioning, or at other times as requested by NJDEP to ensure that impacts
are being actively monitored and mitigated.

o Update the EPP and FPP to ensure New Jersey's natural resources, including finfish
and shellfish, sea turtles, marine mammals, avian species, bats and benthic
populations are protected throughout the life of the Project from pre-construction
through decommissioning and to ensure that any impacts are being actively
monitored and mitigated as required by law.

o Provide funding to the State of New Jersey for research initiatives and the regional
monitoring of wildlife and fisheries related to the introduction of offshore wind
projects. The funding will be administered by the New Jersey Department of
Environmental Protection (NJDEP) and NJBPU, with stakeholder input to aid in the
identification and prioritization of regional research and monitoring needs.

o Report annually in writing to BPU and NJDEP beginning June 30, 2022, on actions
taken to ensure environmental protection, fisheries protection, mitigation of
environmental and/or fishing impacts. This report will specifically address how
Atlantic Shores is enacting its plans for environmental and fisheries protection and
mitigation of impacts as articulated in its Application to BPU. An appendix to the
report will indicate the data collected in the reporting period, and will include an
accessibly written, narrative description(s) of the dataset(s), the associated findings
made based upon these data, and reference(s) to the data portal(s) where these
data can be publicly accessed. This appendix will be made public.

o Report annually in writing to BPU and NJDEP beginning June 30, 2022, on the
policies and programs that may be adopted by BPU or NJDEP to help reduce future
environmental or fisheries impacts or enhance the protection of natural resources.
This report will detail any proposed future mitigation or protection measures that
could be adopted, providing a description, proposed timeline, and expected
outcomes of the recommended action.

o Make public through appropriate data portals, all data collected in the
development of the Project from pre-construction activities through
decommissioning activities. All collected information and scientific data not
deemed confidential by statute or regulation will be made publicly available.
Specifically, data with particular emphasis on natural resources including, but not
limited to, finfish and shellfish, sea turtles, marine mammals, avian species, bat and
benthic populations, as well as data regarding vessel strikes, avoidance,
observations on habitat, and routine data collection on ocean conditions will be
shared in a manner that is in keeping with best practices for the reporting of these
types of data. Atlantic Shores will report annually to BPU and NJDEP beginning
June 30, 2022, describing the type of data shared, and where the data is shared.
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Should a common database for New Jersey-related, scientific data generated in
association with offshore wind development be created, Atlantic Shores will archive
all data collected with the development of the Project in that data repositor.

Onshore

e Onshore cables will be buried, thus avoiding collision risks to birds associated with
overhead structures and conductors.

e HDD at the landfall site and trenchless cable installation techniques for wetland crossings
will be used to avoid impacts to wetlands and shoreline habitats, including any potential
shoreline nesting areas, such as those for the Federally listed threatened piping plover and
red knot.

e Tree clearing will be minimized to the maximum extent practicable. This limited tree
clearing will be the minimum required to install facility components, will not include
mature trees, and will be conducted during the winter months.

e Onshore construction lighting will be temporary and localized to the work area.

e Lighting during operations will be limited to the minimum required by regulation and for
safety, minimizing the potential for any light driven attraction of birds.

The communication antenna, if built, will be designed in accordance with USFWS
guidelines to the extent practicable, including lighting and support system characteristics.

44 Bats

This section describes bats that may be present in the Offshore and Onshore Project Areas,
associated impact-producing factors (IPFs) and environmental protection measures to be
considered during construction, operations and maintenance (O&M), and decommissioning. The
Offshore Project Area includes the export cable corridors (ECC) and the Wind Turbine Area (WTA),
which includes Project 1, Project 2 and the Overlap Area.

441 Affected Environment

This section synthesizes the state of the science on bat activity and focuses on the species with
the potential to occur within the Offshore and Onshore Project Areas. This information includes
scientific literature, publicly available data, and information provided by the NJDEP about known
roosting locations of the Federal and State listed northern long-eared bat (Myotis septentrionalis).
Published studies of offshore bat activity were reviewed, as well as data from Sjollema et al. (2014)
made publicly available as part of the NJDEP Baseline Studies' (Geo-Marine, Inc. 2010), to
investigate spatial relationships between bat observations and the WTA.

14 Some figures in this document were developed using NJDEP Geographic Information Systems (GIS) digital data, but this
secondary product has not been verified by NJDEP and is not State-authorized.
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Atlantic Shores conducted a desktop assessment of onshore and offshore bat presence and has
also implemented an offshore Avian and Bat Survey Plan (Survey Plan) that builds upon, and fills
gaps, from previous survey efforts. The Survey Plan includes pre-construction vessel-based
acoustic bat surveys throughout the WTA and was developed in consultation with the New Jersey
Department of Environmental Protection (NJDEP), U.S. Fish and Wildlife Service (USFWS), and the
Bureau of Ocean Energy Management (BOEM). This Survey Plan provides data to assess the spatial
and temporal distributions of bat species throughout the WTA and will support characterizing bat
exposure to the Projects Areas.

4411 Offshore
Bat Presence Offshore

This section focuses on the potential for bat presence offshore and within the WTA. At its closest
point, the WTA is located approximately 8.7 miles (mi) (14.0 kilometers [km]) offshore from the
New Jersey coastline. Most scientific literature related to bats in the offshore environment are
natural history accounts documenting species compositions, phenology, and observation
locations of individuals (reviewed in Peterson et al. 2014). Older accounts of offshore bat activity
were documented by natural historians with in-person encounters from ships or coastlines;
however, recently researchers have used passive acoustic monitoring on offshore land masses,
platforms, buoys, and/or boats. Some publications on offshore bat activity have concluded that
the primary drivers of bat presence are seasonality, weather, and wind speeds (Johnson et al. 2011;
Pelletier and Peterson 2013; Pelletier et al. 2013; Peterson 2016), echoing similar findings from
onshore studies.

Within the eastern United States, long-distance (270-1,080 nm [500-2,000 km]; Fleming and Eby
2003) migratory tree bat species make up the majority of species observed offshore (Peterson
2016). The species identified offshore include eastern red bats (Lasiurus borealis), hoary bats
(Lasiurus cinereus), and silver-haired bats (Lasionycteris noctivagans) (Peterson 2016), with the
eastern red bat being the most prevalent offshore (see Appendix 1 in Peterson et al. 2014).
Although less common, Myotids have also been detected offshore and on islands.

The following studies have detected bats as far offshore as the proposed WTA:

e Peterson et al. (2016) detected bats from 2.8 nm (5.3 km) to 70.1 nm (130 km) offshore
with a mean distance from shore of 32.6 nm (60.3 km [n = 35]) over 52 nights of acoustic
monitoring from mid-July through September 2014, none of which were confirmed as
Myotids.

e Sjollema et al. (2014) found that on average bats were detected 4.7 nm (8.7 km) [n = 166]
from shore after over 86 nights of acoustic monitoring throughout the Mid-Atlantic.
Eastern red bats were the most widely distributed species in the Mid-Atlantic, being
detected both nearest (0.6 nm [1.2 km]) and farthest from shore (11.8 nm [21.9 km]).
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e Hatch et al. (2013) observed bats up to 22.6 nm (41.8 km) offshore during surveys in the
Mid-Atlantic using vessel-based observers and digital imagery.

e New York State Energy Research Development Authority (NYSERDA) recorded silver-
haired bats at an offshore bat monitoring buoy deployed 37.8 nm (70 km) from shore in
the New York Bight (NYSERDA on remote.normandeau.com).

Additionally, although Myotids are less common in the offshore environment than long-distance
migratory species, the following studies have detected Myotids offshore within the eastern United
States:

e Sjollema et al. (2014) detected Myotids as far as 6.2 nm (11.5 km) from the Mid-Atlantic
coast during vessel-based surveys.

e Peterson et al. (2014) detected Myotids using a stationary acoustic monitor located on a
small island containing only a lighthouse 22.5 nm (41.6 km) from the coast of mainland
Maine.

e Thompson et al. (2015) reports Myotids (most likely little brown bats [Myotis lucifugus])
using a commercial fishing vessel as a roost approximately 60 nm (110 km) from the
nearest land in the Gulf of Maine.

e Peterson (2016) detected Myotids during a buoy-based survey in the Gulf of Maine, albeit
in very low numbers (four passes over 1,609 detector nights).

e Dowling et al. (2017) reports tri-colored bats active throughout the maternity season on
Martha’s Vineyard, Massachusetts.

Bat Presence Within the WTA

To further investigate bats that may be in the WTA, the subset of data collected by Sjollema et al.
(2014) during the NJDEP Baseline Studies (see Volume 1 Appendix B in Geo-Marine, Inc. 2010)
was reanalyzed (see Table 4.4-1). The NJDEP Study Area extends from the 33 feet (ft) (10 meters
[m]) isobath to its boundary, roughly 20 nm (37 km) from the New Jersey coastline. In the NJDEP
Study Area there were 55 observations of bats (53 acoustic detections and two visual detections)
with no detection occurring within the WTA (see Figure 4.4-1). Despite a lack of detections in the
WTA, 41.8% of observations were collected beyond 7.6 nm (14.0 km), the westernmost edge of
the WTA. As in the complete Sjollema et al. (2014) dataset, eastern red bats were the most
abundant species and had the greatest frequency of occurrence beyond the westernmost edge
of the WTA. One additional difference was found between the reanalysis and Sjollema et al. (2014):
using the U.S. base layer (ESRI, USA) to estimate the distance from shore for each observation,
one Myotid was recorded 8.5 nm (15.75 km) from shore (see Table 4.4— and Figure 4.4-1), 2.3 nm
(4.25 km) farther than the maximum distance from shore reported in Sjollema et al. (2014). Finally,
the dataset contains nine sets of observations occurring within 5 minutes of each other. This
suggests that bats either passed the survey vessel in numbers greater than one, individuals were
interested in the vessels and made multiple passes of investigation, or some combination of the
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two. There are no threatened and/or endangered bats that occurred in the records in the NJDEP
Study Area (see Table 4.4-1).

In 2020 and 2021, Atlantic Shores conducted pre-construction vessel-based acoustic bat surveys
throughout the Lease Area. The Avian and Bat Survey Plan (Appendix II-F1) was developed in
consultation with the NJDEP, USFWS, and BOEM. Surveys were focused on the southern portion
of the Lease Area in 2020, and in the central portion in 2021. In 2020, the detector was deployed
from August 16 — November 18 for 65 nights; in 2021, the detector was deployed from June 30 -
November 1 for 115 nights. Combining both years of data, detections included the eastern red
bat (n=495), big brown/silver-haired bat group (n=478), silver-haired bat (n=80), hoary bat (n=37),
big brown bat (n=26), and Myotis species (n=3). No federally listed northern long-eared bats or
Indiana bats were detected. Bats were detected from July to October, with spikes of detections in
late August and early September. The last detection was on November 1, 2020, and October 24,
2021. The Bat Monitoring Report is provided as Appendix II-F4.
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Table 44-1  Offshore Bat Occurrence Records in the NJDEP Study Area
State Max Observations
Status Distance
Federal Status
Scientific (Endangered (NJDEP Active Peak Migrato Observed
ientifi iv i
Common Name N Speci gA ; Division Period Offshore Hgb't :y Offshore S | 2 KL
ETH ecies Ac erio abita
p[ESA]) of Fish Occurrence in NJDEP e st
and Study L) LG
Wildlife) Area
i Latitudinal:
Lasiurus . Not Apr 31-
Eastern Red Bat . Not Listed . Aug-Sep Up to 2,000 | 16.4 km 13 6
borealis Listed Oct 15
km
) Latitudinal:
Lasiurus ) Not Apr 31—
Hoary Bat . Not Listed . Aug-Sep Up to 2,000 | 5.18 km 1 0
cinereus Listed Oct 15
km
. . Latitudinal:
. . Lasionycteris ) Not Apr 31-
Silver-haired Bat i Not Listed ) Aug-Sep Up to 2,000 | 18.9 km** | 4 1
noctivagans Listed Oct 15
km
. Regional:
) Myotis ) Not Apr 31-
Little Brown Bat . Not Listed ) NA Generally NA NA NA
lucifigus Listed Oct 15
<500 km
Regional:
Eastern Small- o ) Not Apr 31—
Myotis leibii Not Listed ) NA Generally NA NA NA
footed Bat Listed Oct 15
<500 km
. Regional:
. Eptesicus ) Not Apr 31-
Big Brown Bat Not Listed . NA Generally NA NA NA
fucscus Listed Oct 15
<500 km
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Table 44-1  Offshore Bat Occurrence Records in the NJDEP Study Area (Continued)

State Max Observations
Status Distance
Federal Status
Scientific (Endangered (NJDEP Active Peak Migrato Observed
ientifi iv i
Common Name N Speci gA ; Division Period Offshore Hgb't :y Offshore =76 INMEE=7.6INM
ame ecies Ac erio abita
p[ESA]) of Fish Occurrence in NJDEP (14.0 (14.0
and Study A4 b))
Wildlife) Area
) . Regional:
. Perimyotis . Not Apr 31-
Tri-colored Bat Not Listed . NA Generally NA NA NA
subflavus Listed Oct 15
<500 km
Regional:
. Apr 31—
Myotis spp. NA NA NA Oct 15 Aug-Sep Generally 15.7 km 2 1
<500 km

Notes:

*QObservations less than 7.6 nm (14.0 km) from shore represent records west of the WTA and observations greater than 7.6 nm (14.0 km) represent
records east of the WTA westernmost boundary. Rows containing NA result from the species not being detected in the NJDEP Study Area despite
having the potential of being observed in the area based on their known distributions.

**Silver-haired bats were classified as silver-haired bat/big brown bat because their acoustic calls are often ambiguous, though big brown bats have
not been reported offshore elsewhere and silver-haired bats are one of the most common species offshore and we therefore concluded that the calls
are likely silver-haired bats.

Source:
Geo-Marine, Inc. (2010).
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Acoustic monitoring efforts recorded bats at a maximum of 10.2 nm (18.9 km) from shore in the
NJDEP Study Area. In addition, two eastern red bats were visually observed 9.5 nm (17.6 km) and
12.9 nm (23.9 km) from shore by human observers on the deck of the vessel conducting bird
surveys (Geo-Marine 2010). Both bats were observed during daylight hours.

Patterns in Offshore Bat Activity

Bats have been detected offshore from April through November; however, offshore bat activity
peaks significantly throughout the autumn migration period of August to October across all
records (Peterson et al. 2014; Lagerveld 2015, 2017, 2020; Peterson 2016; Sjollema et al. 2014).
The coincidence of offshore presence within the known migratory period suggests that the
offshore environment is related to the migratory behavior of certain species. Individuals migrating
long distances south from northeastern Canada and U.S. may achieve a rapid and energetically
beneficial migration by traveling a more direct route between summering and wintering locales
rather than following the coastline (Alerstam 2000, 2008; Gill et al. 2009; Hedenstrom 2009; Bauer
et al. 2010). Bats may also be seen offshore in pursuit of other landmasses (Allen 1923; Van Gelder
and Wingate 1961) or for foraging opportunities during migration. However, bats are more likely
following foraging opportunities that begin on the coast and end up at various distances offshore
where they take advantage of ephemeral pulses of high-quality prey (Shannon 1916; Russell et al.
1998; Wikelski et al. 2006; May 2013; Westbrook et al. 2016).

Bat activity offshore is consistently negatively correlated with wind speed (Ahlén et al. 2009; Cryan
and Brown 2007; Sjollema et al. 2014; Peterson et al. 2014; Hippop and Hill 2016; Peterson 2016).
Peterson (2016) found that mean nightly wind speed had a negative effect on activity up to 22.4
miles per hour (mph) (10 meters per second [m/s]). Sjollema et al. (2014) found bats active up to
15.4 mph (6.9 m/s), and in Europe Ahlén et al. (2009) found that the majority of bat flights across
the Baltic Sea took place at wind speeds less than 11.2 mph (5 m/s), although flights in winds of
22.4 mph (10 m/s) have been observed. In at least one study, ambient temperature was correlated
with bat activity, finding that bat detection was greatest between a nightly range of 44.6 and 68°F
(7-20°C) (Peterson 2016). During the 2020 and 2021 acoustic surveys aboard geophysical and
geotechnical (G&G) vessels, the mean wind speed when bats were detected was 10.3 mph (4.6
m/s), ranging from 1-30 mph (0.5-12.5 m/s), but varied by species. The mean temperature when
bats were detected was 74.6° F (23.7° C), ranging from 58.3-83.6° F (14.6-28.7° C); however, the
temperature readings may have been influenced by heat generated by the survey vessel itself (see
Appendix II-F4).

Reports of flight heights are mixed (Ahlén et al. 2009; Hatch et al. 2013). Ahlén et al. (2009) reports
consistent flight heights less than 32.8 ft (10 m) and then rapidly increasing altitude in response
to structures such as lighthouses, wind turbine generators (WTGs), and ships. However, Brabant
et al. (2018) reported that offshore acoustic bat activity recorded at nacelle height is significantly
less than at lower heights. Despite a maximum observed flight height of approximately 656 ft
(approximately 200 m; Hatch et al. 2013) in the offshore environment, tree bats have been
observed at much greater flight altitudes onshore. Peurach (2003) recorded a hoary bat being
struck by an aircraft in October at 7,999 ft (2,438 m) above sea level. The incident was during the
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peak migratory period, suggesting that hoary bats can travel at altitudes many times greater than
the Project’s rotor swept zone (with a maximum height of 1,047 ft [319 m]) (see Figure 4.3-1 in
Volume ). Furthermore, based on their conclusions that bats were using an offshore platform in
the North Sea as a migratory refuge, Hippop and Hill (2016) speculate that offshore migratory
behavior may be associated with high altitude flights and low altitude activity may be associated
with interruptions in those migratory flights.

4.41.2 Onshore

There are eight species of bats in New Jersey with ranges that overlap the Onshore Project Area
(landfall sites, onshore interconnection cable routes, onshore substations and/or converter
stations, and points of interconnection [POI]). These species are often classified as short-distance
regional migrants (i.e., species that migrate less than 311 mi [500 km]) or long-distance migrants
(i.e., species that migrate up to 1,243 mi [2,000 km]).

Short-distance regional migrants include the following:
e Big brown bat

Eastern small-footed bat

Little brown bat

Northern long-eared bat

Tri-colored bat

Long-distance migrants include the following:
e Eastern red bat
e Silver-haired bat
e Hoary bat

Of the species found in the Onshore Project Area, only northern long-eared bats are currently
listed under the Endangered Species Act (ESA) of 1973 (U.S. Code 16 § 1531 et seq.). In New Jersey,
northern long-eared bat and little brown bat are listed as a Focal Species of Greatest Conservation
Concern (NJDEP 2018). Further, little brown bats and tri-colored bats are listed on the national
work plan for ESA review (USFWS 2019).

Northern long-eared bats are considered regional migrants, as they travel from summering
grounds back to thermally buffered hibernacula in caves, mines, and sometimes older buildings
where they stay throughout the winter (Caceres and Barclay 2000, Henderson and Broders 2008).
They spend the remainder of the year active in forested habitats (USFWS 2016). Between March
and November, they have home ranges that can be up to 170 mi (275 km) from hibernation sites
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(Griffin 1945). They have small foraging ranges of less than 25 acres (10.1 hectares) from day roost
sites (Dowling et al. 2017). Maternity colonies are hard to identify as they are in trees and move
every 2 to 14 days (Menzel et al. 2002). The young are volant by mid-July and both adults and
young remain within their maternity colonies until mid-August before commencing return
migrations to hibernacula (Carter and Feldhamer 2005; Menzel et al. 2002).

As detailed in Sections 4.7 to 4.9 of Volume |, the Projects include two landfall sites and associated
onshore interconnection cable routes, substations and/or converter stations. Onshore
interconnection cables will travel underground primarily along existing roadways, utility rights-of-
way (ROWs), and/or along bike paths.

Northern long-eared bats occur throughout most townships and boroughs for each of the landfall
sites, onshore interconnection cable routes, onshore substations and/or converter stations, and
POls. Records of summer foraging activity are in all townships and boroughs except Pleasantville
City. Records of roost trees, including maternity colonies, exist in Howell Township but they are
all within the confines of Earle Naval Weapons Station or further north (NJDEP, personal
communication, October 2020). There are no records of roost trees, maternity colonies, or
hibernacula in Absecon, Pleasantville City, or Wall. A maternity colony is located west of the
Atlantic City Internship Airport near the Egg Harbor Township line, approximately 2.88 mi (4.64
km) away from the proposed Cardiff onshore interconnection cable route. Currently there are no
records of northern long-eared bat hibernacula within 10 mi (16 km) of the Onshore Project Area
(NJDEP, personal communication, October 2020).

White-nose syndrome (WNS) is the primary threat to northern long-eared bat and the USFWS
does not consider ROW development or expansion a significant threat to the species given the
small portion of forested habitat that it affects (USFWS 2016). Furthermore, summer habitat is not
a limiting factor for the species; thus, management priority should be placed on protecting
hibernacula (USFWS 2016).

In 2016, the USFWS promulgated a Section 4(d) rule under the ESA that states incidental take of
northern long-eared bats is not prohibited within the WNS zone, which includes New Jersey, if the
following two conservation measures are followed:

e The application of a 0.25 mi (0.4 km) buffer around known occupied northern long-eared
bat hibernacula. Hibernacula are defined as locations where one or more northern long-
eared bat have been detected during hibernation or at the entrance during fall swarming
or spring emergence.

e Tree removal activity must not cut or destroy known occupied maternity roost trees, or
any other trees within a 150 ft (45 m) radius around the maternity roost tree, during the
pup season (June 1 through July 31).

There are no known hibernacula within the designated buffer of the Onshore Project Area (NJDEP,
personal communication, October 2020), and there are no known maternity roost trees within 150
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ft (45 m) of any planned onshore activities (NJDEP, personal communication, October 2020).
Therefore, while incidental take of northern long-eared bats is not anticipated to occur in
connection with construction and O&M activities within the WNS zone, the USWFS Section 4(d)
rule for northern long-eared bats would not prohibit any such incidental take.

442 Potential Impacts and Proposed Environmental Protection Measures

The potential IPFs which may affect bats during construction, O&M, or decommissioning of the
Projects are presented in 4.4-2.

Table 4.4-2  Impact Producing Factors for Bats

Construction & Operations &

Impact Producing Factors

Decommissioning

Installation Maintenance
Presence of Structures o
Light ° ° °
Noise ° ° °
Land Disturbance: Onshore Construction | e ° °

The maximum Project Design Envelope (PDE) analyzed for potential offshore effects to bats is the
maximum offshore build-out of the Projects (see Sections 4.3.1. and 4.11 of Volume I). The
maximum PDE analyzed for potential onshore effects to bats is the maximum onshore build-out
of the Projects (see Section 4.11 of Volume I).

4.4.2.1 Presence of Structures

The presence of structures in the offshore environment may have direct and indirect impacts on
bats via WTG collision and migration disturbances during the O&M phase (Arnett et al. 2008;
Arnett and Baerwald 2013; Arnett et al. 2016; Zimmerling and Francis 2016; Frick et al. 2017).
Although the diversity of species and density of bats in the WTA is lower relative to the onshore
environment, structures may disrupt migration as bats use structures as potential roosting habitat
and/or investigate the area for foraging resources or mating/social interactions (Cryan 2008; Cryan
and Barclay 2009; Cryan et al. 2012; Cryan et al. 2014).

Bats will be most exposed to the WTA during the migratory period, particularly autumn (Peterson
et al. 2014; Lagerveld 2015, 2017, 2020; Peterson 2016). The species with the highest mortality
rates at onshore WTG arrays are the species with the greatest abundance offshore (eastern red
bat, hoary bat, and silver-haired bat). However, these species are less abundant offshore, so, if
collisions were to occur, only a limited number of individuals would be expected to be affected
and population level effects are unlikely.
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Although WTGs are proposed 7.6 nm [14 km] offshore, and there is significant uncertainty on bat
movement and behavior offshore, it is possible that they may impede migratory flyways and
interfere with other life history traits, such as migratory refueling, and potential mating behavior
that occurs throughout migration (Drueker 1972; Cryan et al. 2012). However, the range at which
bats are drawn to WTGs is currently unknown, and these indirect effects are largely unknown.

Recent evidence onshore suggests that insects may be attracted to WTG nacelles and could be
used as swarming sites (Jansson et al. 2020). While information on whether this phenomenon
occurs offshore is currently lacking, it may be possible that migrating or swarming insects could
temporarily congregate near the WTA, briefly creating foraging opportunities for bats and
increasing the chance of WTG collisions (Ahlén et al. 2009; Rydell et al. 2010a; Jansson et al. 2020).
Although bats use offshore structures to opportunistically forage and temporarily roost (Ahlén et
al. 2009), the frequency of such interactions is temporally and spatially isolated and relatively low
compared to onshore WTG arrays.

In a meta-analysis investigating drivers of bat mortality at onshore wind farms, Thompson et al.
(2017) showed that open landscapes (i.e., increased grasslands relative to more heterogeneous
environments) had an inverse relationship with bat mortality. The authors suggest this may result
from fewer individuals using massive open grasslands during migration translating into fewer
encounters with wind energy facilities. Further, in heterogeneous landscapes there are features
such as ridgelines that can concentrate migrating individuals into WTG arrays, resulting in
increased exposure. Rydell et al. (2010b) echo these findings in northwestern Europe by showing
that mortality rates associated with WTGs in open landscapes were significantly lower than WTGs
within more complex habitat matrices. Given that bats are relatively uncommon offshore and that
the offshore landscape is open (i.e., there are no landscape features), it is expected that mortality
rates will be relatively low offshore and population level impacts are unlikely. There are no
anticipated impacts associated with bats interacting with onshore structures such as substations.

4422 Light

The effect of lights on bats is species-specific, depends on behavioral contexts, and may affect
foraging (Haddock et al. 2019; Bailey et al. 2019; Russo et al. 2019), commuting (Stone 2015; Stone
et al. 2009), emergence, roosting, and breeding (reviewed in Stone et al. 2015). Lighting can
disrupt the composition and abundance of prey (Davies et al. 2012) and thus shift bat foraging
strategies between lit and unlit sites (Cravens et al. 2018). Migratory species in Europe have a
diverse set of responses to light-emitting diode light source (LED) lighting, exhibiting increased
foraging when exposed to warm-white light and exhibiting phototaxis attraction when exposed
to red and green LED light (Voigt et al. 2017, 2018). In the U.S., Cravens and Boyles (2019) found
that of seven observed species, eastern red bats were the only species to prefer LED lit areas as
they presumably gained some advantage in foraging success near lit areas. From light tolerance
studies, Myotids appear to be the species most intolerant of intensely lit areas (Stone et al. 2009;
Lacoeuilhe et al. 2014) perhaps from the reduced capacity to evade predators by these more
slowly flying bats (Stone et al. 2015).
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Offshore

Artificial lighting will be required during the construction, O&M, and decommissioning of the
offshore Projects. During construction and decommissioning, there will be a temporary increase
in lighting from construction equipment and vessels with navigational, deck, and interior lights.
During O&M, WTGs will require lighting that complies with Federal Aviation Administration (FAA),
U.S. Coast Guard (USCG), and BOEM guidelines. Vessel use and associated lighting will also occur,
though at a lower frequency than during construction and decommissioning. Other temporary
lighting (e.g., helicopter hoist status lights) may be used for safety when necessary. However,
down-lighting and down-shielding lighting will be used where practicable, such as at offshore
substations.

At WTG arrays, Bennett and Hale (2014) found that eastern red bat fatality rates are significantly
reduced at WTGs with red flashing lights compared to WTGs with no lights, and mortality rates
for all other species observed in the study did not correlate with lighting. This suggests that hoary
bats are neither attracted nor repelled from red aviation lighting on WTGs, and eastern red bats
are not attracted to aviation lights. Further, Arnett et al. (2008) showed that blinking red lights did
not significantly influence the mortality rates of bats at onshore wind energy facilities. Red aviation
lighting is less likely to attract invertebrate prey which may partly drive patterns of reduced
attraction (Bennet and Hale 2014).

To minimize the offshore effects of lighting, Atlantic Shores is considering the use of an Aircraft
Detection Lighting System (ADLS), subject to FAA and BOEM approval, which will substantially
reduce the time the aviation obstruction lighting mounted on WTGs is illuminated. An ADLS
automatically activates all aviation obstruction lighting (i.e., any FAA lighting on nacelles or towers)
when aircraft approach the WTGs; at all other times, the lighting is off. The use of ADLS is expected
to further reduce bat exposure to operational lighting. An assessment of the activation frequency
of an ADLS indicates that it would be activated less than 11 hours per year (see Appendix [I-M4).
Marine navigation lighting will include yellow flashing lights, which are not expected to serve as
an attractant for insects, upon which bats may prey.

Onshore

The Onshore Project Area occurs within and adjacent to urbanized and residential areas, thus
additional light emitted by substations and/or converter stations is expected to be minimal.
Atlantic Shores is not anticipating significant nighttime work, yet artificial lighting may be needed
onshore during construction to light vehicle pathways and construction activity. Onshore
construction lighting will be temporary and localized to the work area. During O&M, lighting may
have an indirect effect on bats by disrupting commuting routes (Stone et al. 2009) and reducing
overall foraging habitat (Cravens et al. 2019). Onshore lighting will be used on an as-needed basis
and the lighting fixtures will be equipped with hoods for down-shielding to the maximum extent
practicable to minimize effects to bats (see Section 4.9.2 of Volume ). Effects from lighting during
decommissioning are expected to be similar to those during construction and will be temporary.
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During decommissioning, all artificial lighting will be removed. Atlantic Shores will minimize
onshore work at night where practicable.

4.4.2 3 Noise

This IPF section addresses sound generated during activities conducted both onshore and
offshore in the Project Areas, including pile driving and secondary noise sources, and the potential
effect on bats.

Offshore

Noise occurring offshore during any of the three Project phases is not expected to have any direct
effects on bats offshore, and the likelihood of indirect effects such as avoidance behavior, caused
by noise, is believed to be low as North American bat species are regularly observed navigating
through and foraging within noisy urban areas (Schimpp and Kalcounis-Rueppell 2018). Most
studies showing negative effects of noise on bats demonstrate a noise-induced reduction in
foraging efficiency for gleaning species only (Shaub et al. 2008, Bunkley and Barber 2015). All
species with the potential to occur in the WTA are aerial insectivores and are not known to rely
on passive listening for prey.

Bunkley et al. (2015) found that bats that emit low frequency (<35 kilohertz [kHz]) echolocation
calls (e.g., silver-haired bats and hoary bats) were recorded less frequently at sites with compressor
stations associated with natural gas extraction that produce broadband noise compared to quiet
sites. Pile driving could produce similar levels of noise offshore resulting in avoidance behavior
for low frequency emitting species, however there is no evidence to suggest that offshore pile
driving would otherwise interfere with directional migratory flights, and noise associated with
O&M and decommissioning is not expected to affect bat behavior.

Onshore

Because the Onshore Project Area is almost entirely co-located with existing developed areas,
noise disturbance of bat habitat will be limited. There are potential temporary and localized direct
and indirect effects to bats arising from onshore construction noise. During the non-hibernation
period, noise from equipment during construction and decommissioning has the potential to
cause avoidance behavior (Bunkley et al. 2015) or disrupt day-roosting bats, which may cause a
direct effect through fleeing during daylight hours, increasing predation risk (Rydell et al. 1996).
Noise effects will be temporary and localized and not expected to cause any long-term fitness
disadvantages as frequent roost switching is common among bats (Whitaker 1998). Atlantic
Shores will make reasonable efforts to minimize noise as feasible, including between August and
October when the vast majority of onshore bat activity occurs during the fall migratory period.
Onshore construction hours will adhere to local noise ordinances (see Section 8.0 and Appendix
[I-U). The Onshore Project Area avoids known northern long-eared bat hibernacula (NJDEP,
personal communication, October 2020) and therefore would not disturb any listed hibernating
bats during construction during the wintering season.
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4.4.2.4 Land Disturbance: Onshore Construction

The siting of onshore facilities has avoided impacting bat habitat by siting them in existing
developed areas. The installation and maintenance of cable landings, substations, and
underground cables may have limited affects to bat habitat through temporary direct disturbance.

The greatest risk of direct effects to bats onshore is during the construction phase when there is
potential for removal of trees used by bats for roosting (USFWS 2016). Some tree clearing may
occur at the onshore substation sites (see Section 4.9 of Volume I); however, tree clearing is not
expected at the landfall sites or along the onshore interconnection cable routes, which are located
along existing roadway, utility ROWs, and/or along bike paths.

The maternity season for all bats including northern long-eared bat is typically between June 1
and July 31, and during this period tree removal must not occur within a 150 ft (45 m) radius
around the maternity roost tree of northern long-eared bats. Currently there are no known
northern long-eared bat hibernacula or maternity roost trees within 150 ft (45 m) of any planned
onshore activities (NJDEP, personal communication, October 2020). However, within the State of
New Jersey, northern long-eared bat is also currently a candidate endangered species, so the
NJDEP also advises that any tree removal be done outside of the "active season" for northern
long-eared bat, which is defined as April 1 to September 30 if there are no known northern long-
eared bat hibernacula within 10 mi (16 km) of a project (NJDEP, personal communication, March
2021). Currently there are no records of northern long-eared bat hibernacula, maternity roosts, or
roost trees within 10 mi (16 km) of the Project Areas (NJDEP, personal communication, October
2020). To avoid impacts to all bat species and especially to northern long-eared bat, any tree
removal will take place outside of the April 1 to September 30 time-period. Overall, onshore
construction activities are expected to be short-term and localized and not affect population-level
fitness.

O&M of the onshore components including the substations and/or converter stations, and
onshore interconnection cable routes is not expected to affect bats. No tree clearing is anticipated
during O&M. Necessary maintenance to new and existing infrastructure will largely occur through
manholes, thereby avoiding and minimizing the need for tree clearing. Effects to bat species
during decommissioning are expected to be similar to construction and decommissioning of the
Projects is not expected to result in additional habitat loss, except for the unlikely event that trees
are removed for equipment to access a location.

4.4.2.5 Summary of Proposed Environmental Protection Measures

Atlantic Shores will implement the following environmental protection measures to reduce effects
to bats throughout the Project Areas. Atlantic Shores will also continue to work with NJDEP, BOEM,
and USFWS to outline additional avoidance and minimization measures where appropriate.
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Offshore

e Two years of preconstruction vessel-based acoustic surveys for bats has been
implemented to build upon and fill knowledge gaps from previous survey efforts.

e A Bird and Bat Monitoring Plan (BBMP) will be developed and implemented prior to the
commencement of offshore construction in coordination with USFWS and other relevant
regulatory agencies. Annual monitoring reports will be used to determine the need for
adjustments to monitoring approaches, consideration of new monitoring technologies,
and/or additional periods of monitoring.

e Lighting during O&M will be limited to the minimum required by regulation and for safety,
minimizing the potential for any light driven attraction of bats or their insect prey and
therefore reducing the effects of light on potential collisions of bats at night.

e Red flashing FAA lights and yellow flashing marine navigation lights will be used on the
WTGs instead of constant white light, which has been shown to reduce eastern red bat
fatality rates, the most prevalent species observed offshore. Furthermore, ADLS is being
considered to significantly reduce the number hours FAA lighting will be illuminated.

e Down-lighting and down-shielded lighting will be used to the maximum extent
practicable.

e A post-construction bat monitoring plan will be developed and implemented.

e data collected during the development of the Projects from pre-construction activities
through decommissioning activities (not deemed confidential by statute or regulation) will
be made available to the public to the extent practical. Specifically, data with particular
emphasis on natural resources including, but not limited to, finfish and shellfish, sea turtles,
marine mammals, avian species, bat and benthic populations, as well as data regarding
vessel strikes, avoidance, observations on habitat, and routine data collection on ocean
conditions will be shared in a manner that is in keeping with best practices for the
reporting of these types of data. Atlantic Shores will archive all data collected with the
development of the Projects.

e Atlantic Shores will implement the following measures in accordance with the Offshore
Renewable Energy Credit (OREC) allowance that the New Jersey Board of Public Utilities
(NJBPU) awarded to Atlantic Shores on June 30, 2021:

o Maintain and update the Environmental Protection Plan (EPP) and Fisheries
Protection Plan (FPP) at key Project milestones, including commencement of
construction, completion of construction, and every 2 years thereafter, through
decommissioning, or at other times as requested by NJDEP to ensure that impacts
are being actively monitored and mitigated.

o Update the EPP and FPP to ensure New Jersey's natural resources, including finfish
and shellfish, sea turtles, marine mammals, avian species, bats and benthic
populations are protected throughout the life of the Project from pre-construction
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through decommissioning and to ensure that any impacts are being actively
monitored and mitigated as required by law.

o Provide funding to the State of New Jersey for research initiatives and the regional
monitoring of wildlife and fisheries related to the introduction of offshore wind
projects. The funding will be administered by the New Jersey Department of
Environmental Protection (NJDEP) and NJBPU, with stakeholder input to aid in the
identification and prioritization of regional research and monitoring needs.

o Report annually in writing to BPU and NJDEP beginning June 30, 2022, on actions
taken to ensure environmental protection, fisheries protection, mitigation of
environmental and/or fishing impacts. This report will specifically address how
Atlantic Shores is enacting its plans for environmental and fisheries protection and
mitigation of impacts as articulated in its Application to BPU. An appendix to the
report will indicate the data collected in the reporting period, and will include an
accessibly written, narrative description(s) of the dataset(s), the associated findings
made based upon these data, and reference(s) to the data portal(s) where these
data can be publicly accessed. This appendix will be made public.

o Report annually in writing to BPU and NJDEP beginning June 30, 2022, on the
policies and programs that may be adopted by BPU or NJDEP to help reduce future
environmental or fisheries impacts or enhance the protection of natural resources.
This report will detail any proposed future mitigation or protection measures that
could be adopted, providing a description, proposed timeline, and expected
outcomes of the recommended action.

o Make public through appropriate data portals, all data collected in the
development of the Project from pre-construction activities through
decommissioning activities. All collected information and scientific data not
deemed confidential by statute or regulation will be made publicly available.
Specifically, data with particular emphasis on natural resources including, but not
limited to, finfish and shellfish, sea turtles, marine mammals, avian species, bat and
benthic populations, as well as data regarding vessel strikes, avoidance,
observations on habitat, and routine data collection on ocean conditions will be
shared in a manner that is in keeping with best practices for the reporting of these
types of data. Atlantic Shores will report annually to BPU and NJDEP beginning
June 30, 2022, describing the type of data shared, and where the data is shared.
Should a common database for New Jersey-related, scientific data generated in
association with offshore wind development be created, Atlantic Shores will archive
all data collected with the development of the Project in that data repositor.
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Onshore

e Onshore facilities have been sited to avoid bat habitat to the maximum extent practicable.

e Tree clearing will be minimized to the maximum extent practicable. While no tree clearing
is anticipated to occur during O&M phase of the project. Atlantic Shores will coordinate
with USFWS in the event that significant tree clearing should be required.

¢ No known northern long-eared or tri-colored bat maternity or roost trees are present in
the Onshore Project Area; however, to avoid potential conflicts, any tree removal activities
will take place outside of the "active season” for northern long-eared and tri-colored bats,
which is defined as April 1 to September 30.

e Onshore construction lighting will be temporary and localized to the work area.

e Lighting during O&M will be limited to the minimum required by regulation and for safety,
minimizing the potential for any light driven attraction or deterrence of bats affecting their
foraging behavior and exposure to predation and collisions.

e Down-lighting and down-shielded lighting will be used to the maximum extent
practicable.

e Reasonable efforts will be made to minimize onshore construction noise.
e Onshore work at night will be minimized to the maximum extent practicable.

e The communication antenna, if built, will be designed in accordance with USFWS
guidelines, to the extent practicable, including lighting and support system characteristics.

45 Benthic Resources

This section describes benthic resources and habitats present in the Offshore Project Area, which
includes Project 1, Project 2, the Overlap Area, and the export cable corridors (ECCs). This section
also assesses the impact producing factors (IPFs) associated with Project activities and the
anticipated measures to avoid and minimize the potential effects to these resources. Benthic
resources are important components of any marine ecosystem. Benthic habitats serve essential
and diverse purposes within the marine ecosystem, influencing biological and behavioral
processes and providing breeding, nursery, shelter, refuge, and foraging opportunities for a
variety of benthic invertebrate and finfish species. Benthic invertebrate species are an important
link in marine trophic interactions, typically acting as food sources for larger invertebrate or finfish
predators. In addition to the ecological importance of benthic habitats and species, many species
are considered recreationally or commercially important (see Section 7.4 Commercial Fisheries
and For-Hire Recreational Fishing).

Atlantic Shores understands the importance of benthic resources to marine ecosystems and to
the other ocean users relying on those ecosystems. Atlantic Shores has implemented benthic
habitat assessment surveys, approved and accepted by Federal and State agencies, that build
upon and fill data gaps from previously completed Federal and State funded initiatives to map
and study benthic resources. These studies have provided data to characterize the seafloor and
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benthic habitats and to identify species occupying these habitats in the Offshore Project Area. In
addition, Atlantic Shores will implement a benthic habitat monitoring plan to measure and assess
the disturbance and recovery of marine benthic habitats and communities as a result of Project
construction and operation (see Appendix II-H). These efforts have and will continue to inform
Atlantic Shores’ Project design and construction planning to avoid or minimize Project-related
impacts.

451 Affected Environment

The description of benthic resource conditions within the Offshore Project Area is based on
available literature, online data portals and mapping databases, and the results of Atlantic Shores’
site-specific surveys. The site-specific surveys used to characterize benthic habitat and resources
in the Offshore Project Area include the following:

¢ Benthic video and grab sampling surveys (2019) conducted as part of the Site
Assessment Plan (SAP) (Appendix II-G1)"

¢ Benthic video and grab sampling surveys (2020 and 2022) conducted as part of the
geophysical and geotechnical surveys (Appendix 11-G2)

e Benthic towed video surveys (2021) conducted as part of the geophysical and
geotechnical surveys (Appendix 11-G3).

e Sediment profile and plan view surveys (2020 and 2022) conducted as part of the
benthic infauna and habitat assessment sampling (Appendix 11-G4).

Please refer to the above-referenced data reports for specific detail describing the benthic
resources encountered during the surveys.

The affected environment for benthic resources spans the entirety of the Offshore Project Area
which is comprised of the Wind Turbine Area (WTA) and the Atlantic and Monmouth ECCs up to
the landfall sites. The WTA includes Project 1, Project 2, and the Overlap Area (see Volume |, Figure
1.1-2). For the purposes of this section and the analysis of benthic resources, the Overlap Area is
included in both the Project 1 WTA and Project 2 WTA. The Offshore Project Area is located off
the coast of Atlantic City, New Jersey within the Mid-Atlantic Bight. The shelf of the Mid-Atlantic
Bight, a small portion of which will contain the offshore reaches of the Offshore Project Area, is
characterized by valleys, channels, shoal massifs, scarps, and swales (Stevenson et al. 2004; BOEM
2012). Though these topographic features exist within the Mid-Atlantic Bight, most of the Offshore
Project Area is topographically flat, characterized by smaller features such as ripples, mega ripples,
sand bedforms, and sand ridges (Steimle and Zetlin 2000, Stevenson et al. 2004, BOEM 2012).

One distinct oceanographic feature of the Mid-Atlantic Bight is the Cold Pool. The Cold Pool is an
oceanographic phenomenon referring to a bottom-trapped, cold, nutrient-rich pool that extends
from Cape Cod, Massachusetts to Cape Hatteras, North Carolina, located over the mid- and outer-

15 Benthic grab samples were conducted across the Lease Area as part of the 2019 SAP and 2020 Benthic Assessment Report, and
along the ECCs in the 2020 Benthic Assessment Report. For the purposes of this report, only results within the Offshore Project Area
will be discussed.
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shelf of the Mid-Atlantic Bight (Chen 2018, Ganim 2019). The formation of the Cold Pool is driven
by seasonal patterns in solar heating and wind (Ganim 2019) and is not spatially uniform (Lentz
2017). It forms at the start of spring when wind mixing is reduced, and surface heat fluxes increase
causing the water column to become stratified (Ganim 2019, Lentz 2017). Freshwater runoff in the
spring can further intensify stratification (Castelao et al. 2010). The Cold Pool, located along the
seafloor, is isolated from warming surface waters by the seasonal thermocline and creates habitat
conditions that provide thermal refuge to colder water species in the Mid-Atlantic Bight
ecosystem (Lentz 2017). Cold Pool waters are nutrient-enriched and when upwelled toward the
surface, can drive phytoplankton growth and high concentrations of particulate organic matter in
the water column (Voynova et al. 2013). The timing of the formation and breakdown of the Cold
Pool, as well as its spatial extent, varies significantly each year but generally develops annually
between spring and fall (Chen and Curchitser 2020). The Cold Pool dissipates in the fall due to
enhanced vertical mixing from an increase in the frequency of strong wind events and the cooling
of surface temperatures (Ganim 2019). The timing of Cold Pool formation and breakdown has
been linked to biological processes of marine invertebrates (e.g., surf clam growth and ocean
quahog spawning) (Narvaez et al. 2015, Toupoint et al. 2012).

4.5.1.1 Benthic Habitat
Desktop Studies

Existing literature and data portals were reviewed to classify benthic habitat and determine the
types of benthic habitat that may be present in the Offshore Project Area. There are approximately
nine habitat types in the Offshore Project Area according to a classification and mapping study
based on bathymetry, sediment grain size, and seafloor topography data conducted by Greene et
al. (2010). The four most prevalent habitat types include: (1) depressions and mid-position flats?®
in 0 to 148 foot (ft) (0 to 45 meter [m]) water depths with coarse to fine sand; (2) mid-position
flats and depressions in 82 to 148 ft (25 to 45 m) water depths with medium to coarse substrate;
(3) mid-position flats in 82 to 148 ft (25 to 45 m) water depths on coarse to medium sand; and (4)
depressions at moderate depths (15 to 82 m) on fine to coarse sand. Sediment types in the
dominant habitats classified by Greene et al. (2010) support sediment classification efforts by The
Nature Conservancy as part of the Northwest Atlantic Marine Ecoregional Assessment (NAM ERA)
mapping’” which shows that the Offshore Project Area is dominated by medium, coarse, and fine
sands (see Figure 4.5-1). Specifically, the WTA is largely dominated by medium sand (0.01 to 0.02
in) (0.25 to 0.5 mm) and coarse sand (0.01 to 0.04 in) (0.5-1.0 mm), with smaller areas of fine sand
(0.005 to 0.01 inch [in]) (0.125 to 0.25 millimeter [mm]). The Atlantic ECC consists of similar
sediment sizes, dominated by medium sand to coarse sand in the central and southeastern
portion of the route, and fine sand nearshore. The Monmouth ECC largely consists of coarse and
medium sand, with medium and fine sand present in the nearshore portion.

6 Mid-position flat refers to a broad, flat plain that is at an elevation and relative slope similar to the surrounding area (Greene et al.
2010).
7 The NAM ERA uses grain-size data from the U.S. Geological Survey (USGS) and Woods Hole Coastal and Marine Science Center.
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In addition to soft sediment, hardened structures created by shipwrecks, obstructions, or artificial
reefs contribute to the benthic habitat available for marine species. These features represent areas
of hard substrate projecting above the seabed that attract benthic resources and fish species in
areas where reef habitat is sparse like the Mid-Atlantic Bight (Ross et al. 2015). Multiple shipwrecks
are located in and along the borders of the Offshore Project Area. Additionally, two artificial reefs
are located along the outer boundary of the Monmouth ECC, and one is located proximal to the
southwestern corner of the WTA.

Living bottoms, such as corals (Phylum Cnidaria) and sponges (Phylum Porifera), could also
provide habitat to benthic species; however, no corals were identified during site-specific benthic
characterization surveys conducted between 2019 and 2021. Additionally, coral habitat suitability
is low throughout the Offshore Project Area according to NOAA's Deep Sea Coral Research and
Technology modeling (Kinlan et al. 2016). The Monmouth ECC is the only portion of the Offshore
Project Area that could provide some habitat for non-gorgonian, coral species; however, habitat
suitability in this area is classified as low to medium (Kinlan et al. 2016). Some sponge species
were observed in the WTA, Atlantic ECC, and Monmouth ECC, during towed video surveys (see
Appendix II-G3).

Site-Specific Surveys

To validate seabed and habitat conditions described in published literature and available data
portals, Atlantic Shores initiated site-specific high-resolution geophysical (HRG), geotechnical, and
benthic surveys to characterize benthic habitat in the Offshore Project Area. Site-specific surveys
conducted by Atlantic Shores (see Appendices I1-A1, 1I-A2, and 1I-G1 through G4) included side-
scan sonar, backscatter, benthic grab, SPI camera — plan view video (PV), and towed video surveys.
These surveys were conducted in accordance with BOEM's 2019 guidelines for benthic habitat
mapping and were used to characterize seafloor morphology, sediment composition, and
biogenic features that make up the benthic habitat of the Offshore Project Area. The sediment
survey data were characterized in accordance with the Coastal and Marine Ecological
Classifications Standards (CMECS). CMECS is a hierarchical system with classification thresholds
based on sediment grain size and the relative percent composition of mud, sand, and gravel-sized
components (FGDC 2012). In the CMECS classification system, grain size and composition is used
to describe benthic habitats and define complex and potentially valuable fish habitats. According
to NMFS, sediment containing at least 5% gravel content is considered complex habitat.
Classifying to a standard allows for analysis of habitats and comparison both within and between
regions, and the CMECS classification system was applied as recommended by NMFS in their
guidelines for mapping Essential Fish Habitat (EFH) (NMFS 2021).

Results of the site-specific surveys are provided below for the WTA, Atlantic ECC, and Monmouth
ECC.
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WTA

Using side-scan sonar, bathymetry, backscatter, seafloor slope analyses, and SPI-PV surveys,
Atlantic Shores was able to identify the following topographic features in the WTA: sand waves,
ripples, mega ripples, depressional areas, and textured seafloor (i.e., dimpled, rugged, or uneven
seafloor). Ripples were the most prevalent, mapped topographic feature in the WTA, comprising
the entire surveyed area. In addition to ripples, sandwaves and mega ripples were the second
most prevalent topographic features mapped in the WTA. These features are mapped in both the
Project T WTA and Project 2 WTA. Though these topographic features are present, much of the
WTA can be classified as largely flat given that a majority of the features present (e.g., ripples)
offer limited relief. Additional information on these topographic features, including maps, can be
found in Appendix II-A1.

Benthic grab samples collected within the WTA predominately consisted of unconsolidated, fine
substrate sediments of geologic origin. Analysis of grab samples conducted in the WTA showed
medium sand to be the most prevalent sediment type, making up 54% and 84% of the Project 1
WTA and Project 2 WTA, respectively (see Figures 4.5-2 and 4.5-3). Under NMFS'
Recommendations for Mapping Fish Habitat (NMFS 2021), medium sand is considered soft
bottom habitat. Other soft bottom CMECS-classified sediments identified in the WTA include
fine/very fine sand, muddy sand, and very coarse/coarse sand. Some complex habitat was
identified in the WTA including gravelly muddy sand and gravelly sand.

Approximately 2% and 15% of samples collected in the Project 1 WTA were identified as gravelly
muddy sand and gravelly sand, both of which contain between 5% to less than 30% gravel content,
respectively. Samples collected within the Project 2 WTA consisted of less complex habitat than
samples collected in Project 1 WTA, accounting for only 8% of samples, all of which were limited
to gravelly sand (see Figures 4.5-2 and 4.5-3). Results from the SPI-PV (see Appendix II1-G4) and
Towed Video report (see Appendix I1-G3) largely support the findings of the benthic grab surveys.
Analysis of the SPI-PV and Towed Video images showed the majority of the sample locations in
the WTA to be dominated by medium and fine sands, with some coarse sand areas reported in
the SPI-PV survey and some mud areas reported in the Towed Video survey. In addition to CMECS
information, the Towed Video report documented biotic components present in the Offshore
Project Area which can contribute to the benthic habitat present. According to results of the
Towed Video survey, the most common benthic biogenic features observed in the WTA were sand
dollar beds, clam beds, and infaunal structures (e.g., worm tubes) (see Appendix II-G3).

Atlantic ECC

Side-scan sonar, bathymetry, backscatter, seafloor slope analyses, and SPI-PV surveys have
resulted in the identification of the following topographic features in the Atlantic ECC: ripples,
mega ripples, sand waves, textured seafloor (i.e., rugged or uneven texture), and localized areas
of relief. Ripples were the most prevalent topographic feature in the Atlantic ECC. Mega ripples,
sandwaves, and textured seafloor were the second most predominant features. Small areas within
the central portion of the Atlantic ECC were characterized as localized relief features, which refers
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to raised accumulations of sandy sediment. These areas of localized relief have the potential to
provide habitat to a variety of organisms. Additional information on these topographic features,
including maps, can be found in Appendix II-A1.

Benthic grab samples collected in the Atlantic ECC predominantly consisted of unconsolidated,
fine substrate sediment of geologic origin. Analysis of the grab samples conducted in the Atlantic
ECC showed fine/very fine and medium sand to be the most prevalent sediment types, making up
40% and 30% of the samples collected in the Atlantic ECC, respectively (see Figures 4.5-2 and 4.5-
3). Both fine/very fine and medium sand are considered soft bottom habitat by NMFS (NMFS
2021). The remaining sediment types in the Atlantic ECC, each comprising 10% of the samples
collected in the ECC, include muddy sand, very coarse/coarse sand, and gravelly sand. Muddy
sand and very coarse/coarse sand are considered soft bottom habitat, while gravelly sand is
considered complex habitat, containing between 5% and less than 30% gravel content. No grab
samples collected in the Atlantic ECC contained gravel content greater than 30%. Results from the
SPI-PV (Appendix 11-G4) and Towed Video report (Appendix II-G3) largely support the findings of
the benthic grab surveys, reporting sands and mud as the dominant sediment types. In addition
to CMECS information, biotic features identified in the Atlantic ECC that contribute to the benthic
habitat include polychaete worm tubes, decorator worms, and shell coverage (see Appendix Il-
G3).

Monmouth ECC

The Monmouth ECC contains more topographic diversity than the WTA and Atlantic ECC. Similar
to the WTA and Atlantic ECC, ripples, mega ripples, and sandwaves were identified in the
Monmouth ECC, with ripples being the most dominant topographic feature (see Appendix II-A1).
Also, similar to the Atlantic ECC, the Monmouth ECC contains small, localized areas of relief in its
central portion. However, unlike the WTA and Atlantic ECC, scarps and interbedded surficial
sediments (characterized by terraced seafloor with steep slopes) were identified in the nearshore
reaches of the Monmouth ECC, near the Monmouth Landfall Site. Features like scarps and
interbedded surficial sediments have the potential to add habitat diversity for marine organisms.

Benthic grab samples collected in the Monmouth ECC predominately consisted of unconsolidated,
coarse substrate of geologic origin. Analysis of benthic grab samples collected in the Monmouth
ECC showed gravelly sand to be the most predominant sediment type, comprising approximately
48% of the samples collected in the ECC (see Figures 4.5-2 and 4.5-3). According to the NMFS’
Recommendations for Mapping Fish Habitat (NMFS 2021), gravelly sand is considered complex
habitat as it contains between 5% and less than 30% gravel content. Additional sediment types
classified as complex habitat per NMFS’' 2021 recommendations (NMFS 2021) in the Monmouth
ECC include sandy gravel (approximately 8% of samples), gravelly muddy sand (approximately 8%
of samples), and muddy sandy gravel (approximately 3% of samples). Both sandy gravel and
muddy sandy gravel consist of 30% to less than 80% of gravel, while gravelly muddy sand consists
of 5% to less than 30% gravel content. The remaining sediment types in the Monmouth ECC are
classified as soft sediment and include medium sand (approximately 16% of samples), very
coarse/coarse sand (approximately 11% of samples), fine/very fine sediment (approximately 3%
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of samples), and sandy mud (approximately 3% of samples). Data collected by SPI-PV (Appendix
[1-G4) and Towed Video (Appendix II-G3) surveys largely agree with the benthic grab results and
classify the majority of the sediment in the Monmouth ECC as gravels, gravel mixes, and sandy
gravels. However, the Towed Video survey results depict a larger proportion of the Monmouth
ECC being comprised of soft bottom habitat compared to the proportion of soft bottom habitat
discussed in the SPI-PV and grab samples. The difference in proportion of soft bottom habitat
between the Towed Video and benthic grab surveys is likely due to difference in sampling
methods. The Towed Video Survey relies on still images of the seafloor, only capturing the surface
of the sediment, while benthic grabs are obtained by taking a physical sample of the seafloor, up
to a depth of 7.9 in (20 centimeters [cm]), followed by laboratory analyses. Images from the Towed
Video report also helped identify and characterize biotic features that contribute to the benthic
habitat of the Monmouth ECC. The most dominant biotic feature identified in the Monmouth ECC
was sand dollar beds; however, numerous burrowing anemones, mussel beds, and decorator
worm beds were also identified (see Appendix II-G3).
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4.5.1.2 Benthic Community of the Offshore Project Area

The benthic organism community of the Offshore Project Area includes infauna and epibenthic
organisms such as echinoderms, bivalves, gastropods, polychaetes, oligochaetes, amphipods,
crustaceans, and cnidarians (Guida et al. 2017, SMAST 2016, Greene et al. 2010). The following
sections discuss data from existing literature, public data portals, and site-specific surveys sources
to clearly characterize the benthic community in the affected environment.

Existing literature and data portals were used as baseline sources to classify benthic community
composition in the Offshore Project Area. Benthic community mapping conducted by Greene et
al. (2010) and data assimilated into the Northeast Regional Ocean Council's (NROC) Northeast
Ocean Data Portal (NROC 2009) connects physical habitat features (e.g., sediment, depth, and
topographic features) with species composition. Four habitat types (depressions and mid-position
flats in 0 to 148 ft (0 to 45 m) water depths with coarse to fine sand; mid-position flats and
depressions in 82 to 148 ft (25 to 45 m) water depths with medium to coarse substrate; mid-
position flats in 82 to 148 ft (25 to 45 m) water depths on coarse to medium sand; and (4)
depressions at moderate depths 49 to 269 ft (15 to 82 m) on fine to coarse sand) are most
prevalent in the Offshore Project Area. Based on these habitat types, Greene et al. (2010) predicted
the presence of the following phyla and representative organisms: Annelida (e.g., polychaetes and
oligochaetes), Arthropoda (e.g., amphipods and mysid shrimp (Neomysis americana)), Cnidaria
(e.g., anemone), Echinodermata (e.g., common sea star), and Mollusca (e.g., chestnut astarte
(Astarte castanea) and moon snail (Natica clausa)). Many of these benthic species or groups were
collected during benthic grab samples and the State and Federal trawl/dredge surveys, which are
discussed in further detail below.

Additional data derived from University of Dartmouth School of Marine Science and Technology
(SMAST) 2003 to 2012 video surveys and mapped by NROC, show average presence and
abundance®® of species in the North Atlantic (see Figures 4.5-4 and 4.5-5). These data showed low
to moderate average presence of bryozoans (Phylum Bryozoa), hydrozoans (Phylum Cnidaria), and
sponges, and moderate to high average presence of sand dollars (Phylum Echinodermata) in the
WTA and Monmouth ECC (see Figure 4.5-4). Data obtained from NROC also determined low
abundance of moon snails (Phylum Mollusca), hermit crabs (Phylum Arthropoda), and sea stars
(Phylum Echinodermata) in the WTA and Monmouth ECC (see Figure 4.5-5). These datasets did
not cover areas in the Atlantic ECC.

18 Average presence and abundance for identified species were calculated using University of Dartmouth SMAST video data and the
New England Fishery Management Council Swept Area Seabed Impact (SASI) model. Average presence represents the average
number of quadrats per SMAST survey station with a given species present within a larger SASI model grid. Average abundance
represents the average number of species counted at the SMAST sampling stations within a larger SASI model grid (SMAST, 2016).
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To understand species composition in the Offshore Project Area, site-specific benthic grab surveys
and towed video surveys (performed by Atlantic Shores in 2019, 2020, 2021, and 2022) were
conducted throughout the WTA and ECCs. In addition to benthic grab surveys, data were obtained
from the New Jersey Department of Environmental Protection (NJDEP) and Northeast Fisheries
Science Center (NEFSC) State and Federal trawl and dredge surveys (P. Politis, NOAA 2020
personal communication; L. Barry, NJDEP 2020 personal communication) to contribute to benthic
community characterization. Results of these surveys and datasets provide site-specific evidence
of infauna and epibenthic fauna presence in the Offshore Project Area. Based on the results of the
surveys, many phyla are represented in all three portions of the Offshore Project Area. Such phyla
include Annelida, Arthropoda, Chordata, Cnidaria, Echinodermata, Mollusca, Nematoda,
Nemertea, and Sipuncula. Table 4.5-1 shows the presence of different phyla in each portion of the
Offshore Project Area and representative species.

Table 4.5-1  Phyla Presence in the Atlantic Shores Offshore Project Area Based on Site-Specific

Benthic Grabs, Towed Video, and Federal and State Trawl and Dredge Surveys

Representative . ) Presence in
Presence in Presence in
Groups or ) Monmouth
X Atlantic ECC
Species
Annelida Polychaetes,
. Y Y Y
Oligochaetes
Arthropoda Amphipods,
Copepods, Y Y Y
Ostracods
Chordata* Tunicates Y Y Y
Cnidaria* Hydroids N Y Y
Echinodermata Sand Dollars, Sea
Atlantic Urchins, Sea Y Y Y
Shores Cucumber
Benthic Ectoprocta Bryozoan Y Y Y
Community .
) Foraminifera Foram Y Y Y
Analysis?
Mollusca Atlantic Surf
Clam, Spoon
Y Y Y
Clam, Ocean
Quahog
Nematoda Nematode Y Y Y
Nemertea Ribbon Worm Y Y Y
Platyhelminthes | Flatworm Y N N
Sipuncula Peanut Worm Y Y Y
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Table 4.5-1  Phyla Presence in the Atlantic Shores Offshore Project Area Based on Site-Specific
Benthic Grabs and Federal and State Trawl and Dredge Surveys (Continued)

Representative Presence Presence in
Presence .
Groups or . in Atlantic Monmouth
) in WTA
Species
Cnidaria Burrowing
Y Y Y
Anemones
Atlantic Arthropoda Crabs, Lobsters Y Y Y
Shores .
Towed Mollusca Snail, Astarte,
Video Atlantic Sea Y Y Y
Report Scallop, Whelks
Echinodermata Sea Stars, Sea
. Y N Y
Urchins
Arthropoda Crabs, Lobster Y Y Y
Echinodermata Common Starfish,
NEFSC and Sea Urchins, Sand Y Y Y
NJDEP Dollar
Trawl Mollusca Sea Scallop,
3
Surveys Northern
Y Y Y
Moonshell, Ocean
Quahog,

T All phyla identified in the WTA were present in the Project 1 WTA and Project 2 WTA, with the exception of Phylum
Sipuncula which was only found in the Project 1 WTA.
2 Source: 2019 Benthic Assessment Report- Buoy Installation Areas and Sites of Interest (Appendix 11-G1); 2020 and 2022
Benthic Assessment Report (Appendix I1-G2).
3 Source: NEFSC Multi-Species Bottom Trawl (2009-2019); NJDEP Ocean Stock Assessment Program (OSAP) (209-2019);
NEFSC Atlantic Surfclam and Ocean Quahog dredge survey (2011-2015).
4No solitary hard coral (e.g., star corals) or invasive tunicates were observed during benthic site characterization surveys.

Site-specific benthic community composition metrics were calculated based on grab sample
surveys conducted for Atlantic Shores in 2019, 2020, and 2022. These studies are included as
Appendix 1I-G1 and Appendix II-G2. Based on the results of the benthic grabs (see Figure 4.5-6)
from 2022 (Project 1 WTA and Monmouth ECC) and 2020 (Project 1 WTA, Project 2 WTA,
Monmouth ECC, and Atlantic ECC), organisms from phyla Annelida, Arthropoda, and Mollusca,
with the exclusion of Phylum Nematoda, were most commonly collected and had the highest
densities in grab samples across all components of the Offshore Project Area when compared to
other phyla. It should be noted that in 2022, organisms belonging to Phylum Nematoda were
excluded from analysis as these were considered meiofauna and not part of the most recent BOEM
(2019) or NMFS (2021) guidance for benthic community assessments. Additionally, the phyla with
the greatest proportion of unique taxa were consistent across the Offshore Project Area. Those
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phyla included Annelida, Arthropoda, and Mollusca. These results are similar to those of the 2019
benthic grabs (see Appendix II-G1), with the exception of Nematoda dominance. Nematoda was
present in the Offshore Project Area during 2019 surveys; however, not in large quantities.
Proportion of unique taxa also differed slightly between the 2019 and 2020 surveys, with Phyla
Annelida, Nematoda, and Arthropoda having the largest numbers of unique taxa. In the 2022
surveys, Phyla Annelida and Arthropoda had the highest proportions of unique taxa. The
difference in phyla dominance and unique taxa between the 2022, 2020, and 2019 surveys could
be attributed to the difference in sampling quantity. A total of nine samples were taken in 2019,
all of which were limited to the WTA. In comparison, 74 samples were taken in the Offshore Project
Area in 2020 with 45 in the WTA, 20 in the Monmouth ECC, and nine in the Atlantic ECC. In 2022,
a total of 13 samples were taken in the Offshore Project Area with three in the WTA, and 10 in the
Monmouth ECC.

Species richness, diversity, and evenness were analyzed across the grab samples for the WTA,
Atlantic ECC, and Monmouth ECC as part of the 2020 and 2022 Benthic Assessment Report and
in the WTA as part of the 2019 Benthic Assessment Report. These results are provided in Table
4.5-2 and Appendices II-G1 and II-G2 for the entire WTA. Using the data provided in Appendices
[I-G1 and 1I-G2, average species richness, diversity, and evenness were calculated for the Project
1 and Project 2 WTAs. In 2020, the highest average species diversity and evenness occurred in the
Atlantic ECC and the highest average species richness occurred in the Project 1 WTA. Average
species diversity accounts for the number of unique taxa (i.e., species richness) and the abundance
in each unique taxa (i.e., species evenness). Average species diversity increases as species richness
and evenness increases. For additional information on benthic community sampling, see
Appendices II-G1 and 1I-G2.

Table 4.5-2  Average Species Richness, Diversity and Evenness from 2019, 2020, and 2022
Benthic Grabs in the Offshore Project Area

Atlantic

Biodiversity Project 1 WTA? Project 2 WTA? ECC Monmouth ECC
Parameters'
2019 2020 2022 2019 2020 2020 2020 2022

Average Species 391 | 3.68 | 533 4.80 3.41 2.97 3.25 3.44
Richness
Average Species 219 | 1.52 | 2.71 2.52 1.41 1.56 1.21 1.80
Diversity
Average Species 0.78 | 0.51 | 0.82 0.80 0.48 0.57 041 0.63
Evenness

' Biodiversity parameters were averaged across the samples taken in the WTA, Atlantic ECC, and Monmouth ECC. In
2019, nine grab samples were taken in the Offshore Project Area, each of which sampled an area of 0.05 square miles
(mi?) (0.13 square kilometer [km?]). In 2020, 77 grab samples were taken in the Offshore Project Area, each of which
sampled an area of 0.04 mi? (0.1 km?).

2 The Project Overlap Area is included in the Project 1 WTA and Project 1 WTA analysis.
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In addition to benthic grab samples, towed video surveys (see Appendix II-G3) were conducted in
the Offshore Project Area in 2021 in order to gather data on the epifaunal and demersal biological
communities, and ground-truth past surveying efforts. The towed video surveys allow for
observation and enumeration of benthic megafauna, thereby providing Atlantic Shores with a
greater understanding of the benthic community in the Offshore Project Area, beyond what can
be surveyed using benthic grabs. Similar to the benthic surveys, the following phyla were observed
during towed video surveys: Arthropoda, Chordata, Cnidaria, Mollusca, and Echinodermata. The
most dominant phyla in the WTA, Atlantic ECC, and Monmouth ECC were Chordata, Mollusca, and
Cnidaria, respectively.

Invertebrates identified in the WTA belonged to the following classes: Anthozoa, Asteroidea,
Bivalvia, Gastropoda, and Malacostraca. Of these classes, class Malacostraca had the highest
percent composition of enumerated invertebrates (28%), while class Asteroidea composed the
lowest percent composition (2%). Within the Atlantic ECC, four taxonomic classes of invertebrates
were identified: Anthozoa, Bivalvia, Gastropoda, and Malacostraca. The largest percentage of
enumerated individuals belonged to class Gastropoda (67%), while the lowest percentage of
composition belonged to Bivalvia (2%). Within the Monmouth ECC, seven classes of invertebrates
were identified: Anthozoa, Asteroidea, Bivalvia, Cephalopoda, Echinoidea, Gastropoda, and
Malacostraca. Of these classes, Anthozoa had the highest percent composition of enumerated
individuals (72%), while Cephalopoda had the lowest (0.4%).

The towed video survey also analyzed presence of colonial species which develop large mats or
beds that contribute to the benthic environment (e.g., sponge, tube worms). Benthic invertebrates
identified in the WTA, Atlantic, and Monmouth ECC that provide or contribute to the benthic
habitat of the Offshore Project Area include sand dollars, sponge/tunicates, decorator worms and
worm tubes. Additionally, blue mussels were identified in the Atlantic and Monmouth ECCs and
slipper shells were identified in the Monmouth ECC (see Appendix II-G3).

In order to gather additional evidence for the types of species found in the Offshore Project Area,
particularly larger, more mobile species that were not collected in grab samples or captured in
towed video surveys, data were obtained from NEFSC and NJDEP for the Offshore Project Area
between 2009 and 2019. Federal and State surveys conducted in the Offshore Project Area include
the NEFSC Multi-Species Bottom Trawl, NEFSC Atlantic Surf Clam (Spisula solidissima) and Ocean
Quahog (Arctica islandica) Dredge, and NJDEP Ocean Stock Assessment Program (OSAP) Trawl
surveys. The most commonly collected species during the surveys included sand dollars
(Echinoidae spp.), lady crab (Ovalipes ocellatus), gulf shrimp (Penaeus spp), Atlantic Rock crab
(Cancer irroratus), and Atlantic surfclam. Figure 4.5-7 illustrates the location of trawl surveys in the
Offshore Project Area. Results of the surveys are included in Table 4.5-3.

Some results from the Federal and State trawl surveys conducted in the Offshore Project Area
support the information from the NROC-provided presence and abundance data. Specifically, the
data mapped by NROC showed moderate to high presence of sand dollars in the Offshore Project
Area (NROC, 2009). According to Table 4.5-3, sand dollars were collected in all three portions of
the Offshore Project Area, which could indicate moderate to high presence. However, NROC-
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provided data of northern moon snail and sea star (i.e., starfish) abundance differs from trawl
results. According to the NROC-provided data, northern moonsnail and sea stars (i.e., starfish)
were predicted to have low abundance in the Offshore Project Area; however, northern moon snail
was collected in the WTA and Monmouth ECC, and sea stars (i.e., starfish) were collected across
all three portions of the Offshore Project Area. Therefore, though modeling and literature sources
are useful, combining those sources with site-specific data is most beneficial when attempting to
understand benthic communities in the Offshore Project Area.

Table 4.5-3  Identified Benthic Species in Federal and State Trawl and Dredge Surveys

WTA' Collected

Collected

Common Name

Scientific Name

Project 1

Project 2

in Atlantic

ECC

in
Monmouth
ECC

Atlantic Rock crab Cancer irroatus AO AO O AO
American lobster Homarus americanus AO AO
Blue crab Callinectes sapidus O AO
Channeled Whelk Busycotypus | |
canaliculatus
Chestnut Astarte Astarte castanea O O
Common spider crab Libinia emarginata AO AO ©) AO
Common starfish Asterias rubens | |
Gulf shrimp Penaeus spp. O @) O
Horseshoe crab Limulus polyphemus AO AO O O
Jonah crab Cancer borealis @) A ©)
Knobbed Whelk Busycon carica @)
Lady crab Ovalipes ocellatus AO @) @) ©)
Mantis Shrimp Stomatopoda spp. O
Northern moon snail Polinices heros @) @) ©)
Ocean Quahog Arctica islandica | |
Pastel swimming crab Portunus armatus O O
Sea scallop Placopecten AO AO
magelanicus
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Table 4.5-3  Identified Benthic Species in Federal and State Trawl and Dredge Surveys (Cont.)

Coll d Collected
Common Name Scientific Name Lo in
Project 1 Project2 in Atlantic
ECC Monmouth
{d¢

Sea snail Liparis atlanticus O
Shark’s eye/lobed Polinices duplicatus O O
moonshell
Surf clam Spisula solidissima HO | [ | @)
Unclassified calico crab | Hepatus epheliticus ©) ©)
Unclassified cancer Cancridae spp ©)
crab
Unclassified sand dollar | Echinoidae sp @) @) ©)
Unclassified sea urchin | Echinoidae spp ©)
Unclassified starfish Asteriidae sp. @) @) @)
Unclassified swimming | Portunidae spp. O
crab

Notes:

A - NEFSC Multi-Species Bottom Trawl; B — NEFSC Atlantic Surfclam and Ocean Quahog Dredge Surveys;
O — NJDEP OSAP trawl Survey

1 Both Project 1 and Project 2 contain the Overlap Area
Commercial, Recreational, and Ecologically Important Shellfish Species

Benthic community composition is of particular importance with respect to benthic invertebrate
species of recreational or commercial fishing interest. Table 4.5-4 identifies species of commercial,
recreational, or ecological importance based on NOAA landings data, as well as specific NOAA
trust resources of ecological importance. NOAA trust resources included in Table 4.5-4 are based
on a list provided by NOAA Fisheries Greater Atlantic Regional Fisheries Office (GARFO) during a
virtual meeting held on May 20, 2020 (NOAA 2020, personal communication). Also included in
Table 4.5-4 is the habitat requirements for those species and the potential occurrence in the
Offshore Project Area based on data collected during NEFSC and NJDEP OSAP trawls.

Based on State and Federal trawl surveys and grab sample surveys conducted on behalf of Atlantic
Shores, all species listed in Table 4.5-4 could occur in the Offshore Project Area. Though the
Federal and State trawl surveys are useful tools to understanding the types of species present in
the Offshore Project Area, limitations of the data exist. For example, analyses like species density
cannot be easily conducted due to variabilities in sampling methodology (e.g., tow length
variability, lack of consistent site sampling between years or seasons). However, combining the
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Table 4.5-4  Benthic Invertebrate Species of Commercial, Recreational, or Ecological Importance

Commercial/ [\ [0 J.V.}
Species Recreational Trust EFH
Importance’ Resource?

. . Potential Occurrence in Offshore
Habitat Requirements

Project Area®

Atlantic Surfclam
(Spisula solidissima) C

Typically found in well-sorted, medium
sand, but may also occur in fine or silty-
fine sand (Cargnelli et al. 1999).

Potential occurrence of juveniles and
adults throughout the Offshore Project
Area.

Horseshoe Crab
(Limulus polyphemus)

Utilizes inshore sandy substrates during
spring spawning, then migrates to deeper
estuarine and continental shelf habitats
during fall (ASMFC 2015).

Potential occurrence throughout the
Offshore Project Area.

Atlantic Sea Scallop
(Placopecten C
magellanicus)

On sandy or gravel ocean floor at depths
of 100 to 300 ft (30.4 to 91.4 m) (NOAA
2020).

Potential occurrence in the offshore
reaches of the WTA and Monmouth
ECC.

American Lobster
(Homarus Americanus)

Rocky substrates, often utilizing shelters
such as boulders and kelp (NOAA 2020).

Potential occurrence in the Offshore
Project Area around artificial reefs,

available on habitat use (ASMFC 2018;
Fisheries and Oceans Canada 2020).

C
shipwrecks, and other hard structures/
substrates.
Jonah Crab (Cancer Historically caught on hard and soft Potential occurrence in the Offshore
borealis) sediment habitats (e.g., rocks, clay, sand, Project Area.
C mud), however limited information is

Ocean Quahog (Arctica
islandica)

Burrow into a variety of substrates but are
often associated with fine sand (MAFMC
2020).

Potential occurrence in the Offshore
Project Area where fine, sandy
sediment is present.
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Table 4.5-4  Benthic Invertebrate Species of Commercial, Recreational, or Ecological Importance (Continued)

Commercial/ NOAA
Species Recreational Trust
Importance’ | Resource?

) ) Potential Occurrence in Offshore
Habitat Requirements

Project Area®

Blue Crab Underwater grasses and oyster reefs, Potential occurrence in the nearshore
(Callinectes sapidus) ranging from shallow brackish water to areas of the Offshore Project Area;
C deeper, saltier water (NOAA 2020) however, there are no documented
underwater grasses in the Offshore
Project Area.
Blue Mussel (Mytilus Intertidal shallow waters attached to Potential occurrence in the Offshore
edulis) rocks, pilings, shells, or other solid objects | Project Area, particularly in nearshore
(URI 2020) regions of the Atlantic and Monmouth
ECCs, or around artificial reefs,
shipwrecks and other hard structures/
substrates.
Channeled Whelk Found in subtidal waters, less than 98 ft Occurrence most likely in the WTA and
(Busycotypus C (30 m) deep, on sandy silt, shell hash or Atlantic ECC, where sandy sediments
canaliculatus) mud substrates (Nelson et al. 2018). are more prevalent.
Eastern Oyster Brackish and salty waters between 8 to 35 | Potential occurrence in the nearshore
(Crassostrea ft (2.4 to 10.7 m) deep, often concentrated | reaches of the Atlantic and Monmouth
virginica) in beds and forming dense reefs ECC. Occurrence of eastern oyster is
(Chesapeake Bay Program 2020). not expected in the WTA due to depth
thresholds.
Knobbed Whelk Shallow subtidal mud or sand flats during | Potential occurrence in the nearshore
(Busycon carica) the spring and fall, and deeper waters portions of the Atlantic and Monmouth
C offshore during winter (Barnegat Bay ECCs in the spring and fall, and in the
Partnership 2020) offshore reaches of the ECCs and WTA
in the winter.
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Table 4.5-4  Benthic Invertebrate Species of Commercial, Recreational, or Ecological Importance (Continued)

Commercial/ NOAA
Species Recreational Trust Habitat Requirements
Importance’ | Resource?

Potential Occurrence in Offshore

Project Area®

Soft-Shell Clam (Mya Sandy or muddy substrate in bays and Occurrence unlikely due to the absence
arenaria) X estuaries (URI 2020). of bays and estuaries in the Offshore
Project Area.

' C- commercially important species; R — recreationally important species. Species with commercial landings values of $4,000 or greater in 2019 for the State of New Jersey as reported
by NOAA Fisheries were considered a species of commercial importance. Species with confidential commercial landing values were not marked as a species of commercial importance
in this table. None of the species in the table above were recorded in recreational landings in New Jersey.

2 NOAA GARFO provided a list of Other NOAA Trust Resources to be evaluated in the EFH Assessment in a virtual meeting held on May 20, 2020.

3 Presence in the Offshore Project Area is based on NEFSC and NJDEP OSAP trawl results and known habitat requirements.
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trawl results with benthic habitat sampling can add confidence in the types of species that may
be present in the Offshore Project Area and affected by Project activities.

452 Potential Impacts and Proposed Environmental Protection Measures

The potential IPFs which may affect benthic resources and habitat during Project construction,
operations and maintenance (O&M), or decommissioning are presented in Table 4.5-5.

Table 4.5-5  Impact Producing Factors for Benthic Resources

. Construction & Operations & ..
Impact Producing Factors ) ] Decommissioning
Installation Maintenance
Installation and maintenance of new
[ ] [ ] [ ]
structures and cables
Anchoring and jack-up vessels ° ° °
Noise ° ° °
Electromagnetic fields U
Presence of structures and cables ° °

The maximum Project Design Envelope (PDE) analyzed for impacts to benthic resources is the
maximum offshore build-out of the Projects (as defined in Section 4.11 of Volume I), assuming
the use of all piled foundations for the assessment of pile driving noise. Potential impacts from
offshore spills, discharges, and accidental releases are not included in this section. Such impacts
are considered to have a low likelihood of occurrence and are discussed in more detail in Section
9.2.3. Section 3.2 Water Quality provides further detail on measures to minimize the potential for
drilling fluid release and frac-outs during horizontal directional drilling (HDD) installation at the
landfall sites, including the development of an HDD Contingency Plan.

4.5.2.1 Installation and Maintenance of New Structures and Cables

The installation and maintenance of new foundation structures and offshore cables includes
installation of associated scour and cable protection. These activities may affect benthic resources
and habitat through direct seafloor disturbance and temporary increases in suspended sediment
and deposition. This section focuses on the temporary direct and indirect disturbances that will
primarily occur during the construction phase. Section 4.5.2.5 addresses permanent seafloor
disturbance from the footprints of foundations, scour protection, and offshore cable protection
that will result in habitat conversion of primarily sandy substrate to hard substrate. The O&M
phase is expected to have significantly lower seafloor disturbance than Project construction.
During O&M, Project components will be carefully monitored as described in Section 5.0 of
Volume . If portions of buried offshore cables require maintenance, the sediment cover may need
to be removed for inspection and possible replacement of a portion of the cable. These activities
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would temporarily disturb the seafloor but would be short-term and extremely localized. The
decommissioning phase is expected to have similar, but less expected seafloor disturbance than
Project construction.

Direct Seafloor Disturbance

Benthic habitat will be temporarily disturbed during construction; however, as evidenced by the
assessments and analyses conducted by Atlantic Shores to date, the area of disturbance is small
relative to the total area of available surrounding habitat (Table 4.5-6) and benthic resources are
expected to recover in the short-term.

Seafloor-disturbing activities during construction of the wind turbine generator (WTG) and
offshore substation (OSS) foundations include jack-up vessel positioning and anchoring (see
Section 4.5.2.2), seabed preparation, foundation placement, and scour protection installation.
Seabed preparation may be required for gravity-based foundations or in areas with large sand
bedforms. Seafloor-disturbing activities during installation of the offshore cables include
anchoring, pre-installation activities (e.g., sand bedform removal, boulder relocation, and pre-lay
grapnel run), offshore cable installation, cable protection installation, where needed, and
excavation of the offshore HDD pit. Detailed methodologies for conducting these activities are
described in Section 4.0 of Volume I.

The maximum area of seabed disturbance in the WTA and ECCs from construction of the Project
is summarized in Table 4.5-6. The maximum total area of temporary seafloor disturbance (not
including the area of the seafloor that will be permanently occupied by structures or cables) in the
WTA is 4.41 square miles (mi?) (11.42 square kilometers [km?]), which represents only
approximately 2.8% of the 160 mi? (413 km? WTA area. The total temporary seafloor disturbance
in the Atlantic ECC is 0.83 mi? (2.14 km?) and the total temporary seafloor disturbance in the
Monmouth ECC is 2.26 mi? (5.86 km?), for a total temporary disturbance of 3.09 mi? (8.00 km?) for
both ECCs combined (Table 4.5-6). This estimated area of disturbance represents approximately
6.3% of the entire ECC area. The area of temporary disturbance in the WTA and ECCs is small
relative to the total area of available surrounding undisturbed habitat in the WTA and ECCs.
Temporary direct seabed disturbance from the Project will be limited to these smaller areas.
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Table 4.5-6

Maximum Total Seabed Disturbance

Offshore Project Area

Component

Maximum Area of Seafloor Disturbance

L E E
Disturbance

Additional
Temporary

Maximum Total Seabed
Disturbance in the WTA2b

1.01 mi2 (2.60 km?)

Disturbance

4.41 mi? (11.42 km?)

5.42 mi? (14.02 km?)

Maximum Total Seabed
Disturbance in Project 1 WTA?

0.57 mi? (1.50 km?)

2.32 mi? (5.99 km?)

2.88 mi? (7.48 km?)

Maximum Total Seabed
Disturbance in Project 2 WTA?

0.49 mi? (1.25 km?)

2.17 mi? (5.63 km?)

2.66 mi? (6.87 km?)

Maximum Total Seabed
Disturbance in the ECCs

0.38 mi? (0.98 km?)

3.09 mi? (8.00 km?)

3.47 mi? (8.99 km?)

Atlantic ECC

0.06 mi2 (0.16 km?)

0.83 mi2 (2.14 km?)

0.89 mi? (2.30 km?)

Monmouth ECC

0.32 mi2 (0.83 km?)

2.26 mi? (5.86 km?)

2.58 mi? (6.69 km?)

Notes:

Basis of Calculations are described in detail in Section 4.11 of Volume |.

a. Seabed disturbance values within the WTA are reflective of a monopile-only scenario for WTG foundations due to
monopiles resulting in the largest area of disturbance to the seabed. If piled jackets are used for Project 2 WTG
foundations, the area of disturbance to the seafloor will be less. See Section 4.11 of Volume | for additional
information about impacts from piled jackets.

b. Given that the Overlap Area could be incorporated into Project 1 or Project 2, disturbance associated with the
Overlap Area is included in both the Project 1 WTA and Project 2 WTA disturbance calculations.

Based on side scan sonar data collected in the Offshore Project Area, the seabed is largely level
and consistent across the WTA and ECCs. Benthic grabs indicate the majority of the Offshore
Project Area consists of fine, medium, and gravelly sand. Predominant seafloor features in the
Offshore Project Area include sandwaves and ripples (see Appendices 1I-A1 and 1I-J2 for benthic
habitat mapping). Additionally, site-specific HRG and benthic survey images conducted for the
Projects have shown this area to be dynamic in nature, exhibiting wide-spread bottom disturbance
from existing marine uses (e.g., fishing and vessel activity) and mobile sediment. The species and
habitat in the Offshore Project Area, including EFH, are adapted to disturbance and are expected
to recover in the short-term. Therefore, impacts to benthic invertebrates and their habitat during
installation and maintenance of structures and cables are expected to be temporary and localized.

Although immobile benthic invertebrate species in the direct footprint of foundation and
associated scour protection or offshore cable installation may be subject to injury or mortality, the
benthic community is expected to recover and benthic infauna and epifauna are expected to
recolonize the area after physical disturbance from construction and maintenance activities cease
in a given location (Brooks et al. 2006; Guarinello et al. 2017; Guida et al. 2017). A review of studies
of recovery and recolonization along the U.S. East Coast by Brooks et al. (2004) reported that
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recovery of benthic assemblages to background levels following dredging disturbance can range
from 3 months to 2.5 years with recovery time dependent on site-specific taxa, type of sediment
disturbance, and environmental conditions. The Bureau of Ocean Energy Management (BOEM)
(2021) reported that benthic assemblages subjected to physical disturbance in soft sediment
communities typically recover in 6 to 18 months through dispersal from adjacent areas, assuming
the affected area is not disturbed during the recolonization period. Guida et al. (2017) also
supports benthic community recolonization, indicating that benthic infauna and epifauna that are
adapted to sandy bottom habitats similar to the habitat in the Offshore Project Area, tend to
recover quickly from disturbances and are considered resilient. Brooks et al. (2004) reported that
polychaetas typically are the first to recolonize disturbed areas with crustaceans (amphipods) also
reported to recolonize within weeks following disturbance activities. Based on documented cases
of habitat recolonization and recovery after significant disturbances involving benthic
communities like those found in the Offshore Project Area, and the expectation that the
surrounding available habitat will not be disturbed, seafloor-disturbing Project activities are not
expected to cause long-term population-level effects to the resident benthic organisms and
communities. Similar to the conclusion in BOEM (2021), although mortality of some benthic
invertebrates is anticipated, impacts are not expected to be significant at the population level and
would not measurably alter the environmental baseline.

According to BOEM (2021), benthic invertebrate species associated with hard-substrate/complex
habitat may take longer to recover from individual mortality events compared to species
associated with soft-bottom habitats. Site-specific HRG and benthic assessments conducted to
date (see Appendices II-A1, 1I-A2, and II-G1 through 11-G4) in cooperation with NOAA, BOEM, and
NJDEP, have indicated the presence of complex habitat, as defined by NMFS. Atlantic Shores is
committed to minimizing the impacts to complex habitat to the maximum extent practicable by
using tools and installation methods that minimize the potential disturbance. For example, in
nearshore areas, HDD techniques will be employed to avoid seabed disturbance impacts to
benthic habitat at the landfall sites. Any impacts caused by the construction, O&M, or
decommissioning will be similar in nature to other human-induced activities occurring in the
Offshore Project Area.

Suspended Sediment and Deposition

Various sediment-disturbing Project activities conducted during construction, O&M, and
decommissioning have the potential to suspend sediments into the water column resulting in the
transport and deposition of these sediments on the seafloor. As described in Section 2.1 Geology,
sediments disturbed during Project activities are not expected to contain hazardous contaminants.
Therefore, during all phases of the Projects, the benthic community will primarily be affected by
the short-term, localized, and temporary physical suspension of sediments and resulting
deposition.

The primary construction activities that will result in elevated suspended sediment concentrations
and deposition include seabed preparation, sand bedform removal, offshore cable installation,
and excavation at the offshore HDD pit. In order to determine the extent of suspended sediment
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and deposition produced by construction activities, a Sediment Transport Modeling study was
conducted (see Appendix 1I-J3). This study examined the extent and duration of elevated total
suspended solids (TSS) concentrations and sediment deposition as a result of offshore cable
installation and HDD activities at the Monmouth and Atlantic Landfall Sites. Additional modeling
of sandwave clearance® was performed to bound the potential effects of seabed preparation,
prior to cable installation (Attachment A of Appendix I1-J3).

Suspended Sediment Concentration Predictions

Model simulation results of above-ambient TSS concentrations stemming from cable installation
for the inter-array cable, Monmouth ECC, and Atlantic ECC remained relatively close to the route
centerline, were constrained to the bottom of the water column, and were short-lived. Table 4.5-
7 summarizes the extent and duration of suspended sediment concentrations resulting from cable
installation, HDD activities, and sandwave clearance. Simulations of several possible inter-array
cable or offshore export cable installation methods using either jet trenching installation
parameters (for inter-array cable and export cable installation) or mechanical trenching installation
parameters (for inter-array cable installation only) predicted above-ambient TSS of >10 milligrams
per liter (mg/L)*° stayed relatively close to the route centerline. This is due to sediments being
introduced to the water column closer to the seabed. TSS concentrations of >10 mg/L traveled a
maximum distance of approximately 1.8 mi (2.9 km), 1.6 mi (2.6 km), and 1.1 mi (1.7 km) for inter-
array, Monmouth ECC, and Atlantic ECC cable installation, respectively (see Table 4.5-7). For the
landfall approach scenarios, use of an excavator was assumed and sediment was introduced at
the surface. This resulted in a maximum distance for the predicted above-ambient TSS
concentrations >10 mg/L of approximately 2.1 mi (3.3 km) and 1.2 mi (1.9 km) for the Monmouth
and Atlantic HDD pits, respectively (see Table 4.5-7).

For the inter-array cable and Atlantic ECC model scenarios, above-ambient TSS concentrations
substantially dissipated within 2 to 4 hours and fully dissipated in 6 or less hours. For the
Monmouth ECC model scenarios, above-ambient TSS concentrations substantially dissipated
within 2 to 6 hours but required up to 13 hours to fully dissipate, likely due to the relatively longer
route (i.e., larger volume of suspended sediment), route orientation in relation to currents, and
more frequent occurrence of fine sediment. For the landfall approach scenarios, the tails of the
plumes, with concentrations >10 mg/L, were transported away from the source and were short-
lived, while concentrations around the HDD pits dissipated within 12 hours for the Monmouth
HDD pit and 11 hours for the Atlantic HDD pit. The larger areas of TSS concentrations above
thresholds and the longer time for the plume to diminish to ambient conditions for the Monmouth
HDD pit may be attributed to sediments being released in deeper water, the higher fraction of
fine sediments taking longer to settle, and slightly stronger currents transporting the sediments
parallel with the shore.

¥ Dredged material from sandwave removal will be discharged low in the water column within surveyed areas that contain sand
bedforms, used for ballast in GBS foundations if those foundations are selected for the Projects, or transported a short distance to an
agreed-upon disposal site outside the Lease Area.

2 |n the Mid-Atlantic Bight, 10 mg/L is considered within the range of ambient TSS concentration conditions (Balthis et al. 2009).
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Predicted above-ambient TSS concentrations stemming from sandwave clearance activities also
remained relatively close to the route centerline and were short-lived. The maximum distance for
predicted above-ambient TSS concentrations of >10 mg/L was approximately 2.0 mi (3.2 km) (see
Table 4.5-7). Above-ambient TSS concentrations were predicted to substantially dissipate within
4 to 6 hours and to fully dissipate in less than 12 hours for most areas.

Table 4.5-7 Suspended Sediment Modeling Results from Cable Installation and HDD Activities

Scenario Maximum Maximum Extent of Maximum Maximum Extent
Duration of TSS 210 mg/L (km) Duration of TSS of TSS 2100 mg/L

TSS >10 >100 mg/L (hrs) (km)

Offshore Cable Installation

Inter-array Cable -

5.7 2.6 2.5 1.5
Jet Trencher
Inter-array Cable -

. 6.3 2.9 2.7 0.9

Mechanical Trencher
Monmouth Export

12.8 2.6 6.0 1.5
Cable -Jet Trencher
Atlantic Export Cable -

5.5 1.7 0.8 <0.1

Jet Trencher

HDD Activities at Landfall Site

Monmouth Landfall
Representative HDD Pit 12.3 33 11 04
Excavator

Atlantic Landfall
Representative HDD Pit 10.7 1.9 10.3 0.1
Excavator

Sandwave clearance

Representative
Sandwave Clearance, 12.5 3.2 7.0 2.1
Monmouth ECC

These model predictions agree with modeling results conducted for similar projects in similar
sediment conditions (BOEM 2021; Elliot et al. 2017; West Point Partners, LLC 2013; ASA 2008).
Actual suspended sediment concentrations and sediment transport during installation may be
even lower given that environmental monitoring surveys conducted during installation of the
Block Island Wind Farm submarine cable found that suspended sediment levels measured during
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jet plow installation were up to 100 times lower than those predicted by the modeling (Elliot et al.
2017).

Benthic invertebrates can experience negative effects from elevated suspended sediment
concentrations, but typically the extent of effects are species-specific and observed at high
concentrations. Effects from elevated suspended sediments on benthic invertebrates can include
abrasion, respiration interference, feeding disruption, reduced growth rate, and in some cases,
mortality (Johnson 2018; Wilber and Clarke 2001; Kjelland et al. 2015). A typical adult bivalve
response to elevated suspended sediment reported by Wilber and Clarke (2001) is a reduction in
net pumping rate and rejecting excess filtered material. Johnson (2018) reports that adult bivalves
are relatively tolerant of TSS but could still exhibit reduced growth and survival rates; however,
very high TSS concentrations would be required to induce mortality. Wilber and Clarke (2001)
reported that adult bivalves exposed to TSS levels below 100,000 mg/L for shorter than 5 days did
not experience mortality.

Results from the Sediment Transport Modeling report showed that suspended sediment
concentrations greater than 100 mg/L are only anticipated to last up to 11 hours for HDD activities,
6 hours for cable installation, and 7 hours for sandwave clearance (Table 4.5-7), all of which are
significantly less than the 5-day study cited by Wilber and Clark (2001). Additionally,
concentrations greater than 100 mg/L are expected to be localized, extending up to a maximum
distance of 0.9 mi (1.5 km), 0.2 mi (0.4 km), and 1.3 mi (2.1 km) from cable centerlines, HDD
activities, and sandwave clearing respectively. Therefore, while effects could occur to sessile and
less mobile benthic organisms and early life stages in the immediate vicinity of the cable and HDD
activities, these effects are expected to be short-term and not result in high levels of mortality.

Sediment Deposition Predictions

Installation and maintenance of structures and cables will also result in the transport of sediment
that will subsequently deposit over time as sediment particles settle through the water column to
the seabed. Sediment deposition levels were modeled, as part of the Sediment Transport
Modeling study, for the offshore installation of inter-array cables, the Monmouth ECC, Atlantic
ECC, as well as HDD activities at the Monmouth and Atlantic Landfall Sites and sandwave clearance
in a representative area of the Monmouth ECC.

Table 4.5-8 summarizes the areal extent and maximum distance of sediment deposition due to
cable installation, sandwave clearance, and HDD activities. Two depositional thresholds are
provided in the table below, 0.04 in (1 mm) and 0.4 in (10 mm). A threshold of 0.04 in (1 mm) is
cited in literature as the level at which burial and mortality occurs in demersal eggs (Berry et al.
2011). A threshold of 0.4 in (10 mm) is cited in literature as the level at which sessile benthic
invertebrates exhibit signs of sensitivity (Essink 1999). While both thresholds are provided in Table
4.5-8, the modeling results for the 0.4-in (10 mm) threshold are most likely to be of importance
to benthic invertebrates. Deposition > 0.4 in (10 mm) from offshore cable installation was limited
to the Monmouth ECC which was modeled at 98 ft (30 m) from the ECC centerline (see Table 4.5-
8). Deposition did not reach 0.4 in (10 mm) for the inter-array or Atlantic ECC. The maximum
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deposition associated with inter-array cable, Atlantic ECC, and Monmouth ECC model scenarios
was less than 0.2 in (5 mm), less than 0.4 in (10 mm), and between 0.4 and 0.8 in (10 and 20 mm),
respectively.

Deposition >0.4 in (210 mm) resulting from sandwave clearance was limited to 541 ft (165 m)
from the route centerline and covered a maximum area of 0.9 mi? (2.34 km?). The maximum
deposition predicted for sandwave clearance was >3.9 in (100 mm) and predicted to extend a
maximum distance of 66 ft (20 m) from the route centerline. For the Monmouth and Atlantic HDD
pit excavations, deposition >0.4 in (10 mm) was predicted to extend a maximum distance of 334
ft (102 m) and 338 ft (103 m), respectively. The Atlantic landfall approach scenario was predicted
to have higher areas of deposition due to a higher fraction of coarse sediment. In combination
with the sediment type and the relatively more shore-perpendicular nature of the currents at the
Atlantic HDD pit, more sediment remained close to the pit and settled to the bottom rather than
lingering in the water column or being transported as a suspended sediment plume.

Table 4.5-8 Deposition Modeling Results from Cable Installation and HDD Activities

Scenario Area of Deposition Maximum Extent Area of Maximum

20.04 in (1 mm) of Deposition Deposition 20.4 Extent of
(km?3)" 20.04 in (1 mm) in (10 mm) Deposition >0.4
(km?)? in (10 mm) (m)?

Offshore Cable Installation

Inter-array Cable -
0.6 110 N/A N/A
Jet Trencher®

Inter-array Cable —
Mechanical Trencher? 0.4 50 N/A N/A

Monmouth Export Cable

8.32 200 0.02 30
— Jet Trencher

Atlantic Export Cable —

1.39 50 N/A N/A
Jet Trencher* / /

HDD Activities at Landfall Site

Monmouth Landfall -
Representative HDD Pit 0.09 479 0.01 102
Excavator

Atlantic Landfall -
Representative HDD Pit 0.04 200 0.02 103
Excavator
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Table 4.5-8 Deposition Modeling Results from Cable Installation and HDD Activities (Continued)

Scenario Area of Deposition Maximum Extent Area of Maximum

>0.04 in (1 mm) of Deposition Deposition >0.4 Extent of
(km?)" 20.04 in (1 mm) in (10 mm) Deposition >0.4
(m)’ (km?)? in (10 mm) (m)?

Sandwave clearance

Representative
Sandwave Clearance, 5.20 855 2.34 165
Monmouth ECC

A depositional threshold of 0.04 in (1 mm) was used in the Sediment Transport Modeling report as it is the burial and
mortality threshold for demersal eggs (Berry et al. 2011).

2 Sensitivity in sessile benthic organisms has been observed 0.4 in (10 mm) (Essink 1999).

3 Installation of inter-array cables resulted in deposition less than 0.2 in (5 mm) for both jet and mechanical trenching.
4 Installation of the Atlantic ECC results in deposition less than 0.4 in (10 mm).

Sediment deposition has the potential to bury benthic organisms that are within the zone of
deposition. Thresholds for lethal burial depths are species-dependent, with sessile organisms
being most sensitive (Essink 1999). According to Essink (1999), sessile organisms such as oysters
and mussels can survive in sediment deposition of 0.4 to 0.8 in (10 to 20 mm), while other
macrozoobenthos can survive in deposition of 8.0 to 11.8 in (200 to 300 mm). One study,
conducted by Colden and Lipcius (2015), showed deposition-caused mortality occurring in eastern
oysters only when over 90% of the individual was covered in sediment. Results from the Sediment
Transport Modeling report show that deposition >0.4 in (10 mm) will occupy a maximum area of
0.008 mi? (0.02 km?), 0.008 mi? (0.02 km?), and 0.9 mi® (2.34 km?) for cable installation, HDD
activities, and sandwave clearing, respectively. Based on the modeling results, the area of
deposition > 0.4 in (10 mm) will be minimal compared to the surrounding available habitat.

With respect to sedimentation and deposition, it is important to note that benthic invertebrates
that occupy the seafloor of the Mid-Atlantic Bight are generally adapted to periodic disturbance
and deposition events. Therefore, sediment disturbing Project activities are not expected to result
in population-level effects to benthic organisms, including EFH-designated species. Although
sessile organisms could experience localized increases in physical abrasion, burial, or limited
mortality, mobile species are expected to temporarily vacate the area during these activities and
return shortly after sediment conditions return to ambient conditions, a phenomenon that has
commonly been observed following dredging activities and other physical disturbance of seafloor
conditions (Brooks et al. 2004; BOEM 2021; Guida et al. 2017).

The degree of suspended sediment and deposition will be significantly lower during O&M
activities than during Project construction. Some sediment suspension and deposition may occur
from maintenance of structures and cables if repairs are required, but impacts are expected to be
short-term and temporary, due to the predominately sandy seafloor and shallow sediments in the
Offshore Project Area. Decommissioning of structures and cables is expected to have similar
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limited impacts to those described for construction. During all Project phases, dynamically
positioned vessels and jet plow embedment will be used to the maximum extent practicable to
reduce sediment disturbance during cable laying processes.

4.5.2.2 Anchoring and Jack-Up Vessels

Temporary anchoring and use of jack-up vessels within the Offshore Project Area may occur
during construction and decommissioning and to a lesser extent during O&M with variations in
duration and extent according to the specific work activity. All vessel anchoring and jacking-up
associated with Project activities will occur within surveyed areas of the WTA or ECCs. These
activities may affect benthic resources through direct seafloor disturbance and temporary
increases in suspended sediment and deposition and effects are expected to be similar to those
described in Section 4.5.2.1.

Positioning of anchors and jack-up vessels is expected to result in temporary impacts in the
immediate area where anchors, chains, or jack-up legs meet the seafloor. Potential effects to
benthic habitat and resources during anchoring and jack-up vessel positioning include temporary
surficial disturbances of the seafloor and increases in suspended sediments and deposition, which
could cause mortality to benthic invertebrates or cause temporary habitat disruption in limited
areas. The severity of impacts for each event would depend on the specific location and habitat
type, with greater effects expected when seafloor-disturbing activities interact with sensitive
habitats, early life stages (e.g., egg and larvae), and sessile species such as Atlantic surfclam and
ocean quahog. Immobile and early life stages of benthic invertebrate species in the direct path of
anchor or jack-up vessel disturbance may be subject to injury or mortality; however, as described
in Section 4.5.2.1, the benthic community is expected to recover and benthic infauna and epifauna
are expected to recolonize the area after physical disturbance ceases.

The maximum seabed disturbance in the WTA and ECCs resulting from jack-up or anchored vessel
use is included in the temporary seafloor disturbance calculations presented in Table 4.5-6.
Disturbance caused by anchoring and jack-up vessels will occur in small areas relative to the total
available surrounding habitat in the WTA and ECCs as described in Section 4.5.2.1. Impacts would
be temporary and localized, and any isolated mortality of benthic organisms is not expected to
have population-level impacts since benthic macroinvertebrates are anticipated to recolonize the
area after physical disturbance ceases as described in Section 4.5.2.1. HDR (2019a) as cited in
BOEM (2021) reported that post-construction monitoring at the Block Island Wind Farm showed
seabed scars from anchoring disturbance recovered to baseline conditions within 18 months to 2
years. Anchoring in sensitive habitat areas such as hard bottom habitats could have longer-term
effects to the benthic community. As previously stated, Atlantic Shores is committed to minimizing
the impacts to complex habitat to the maximum extent practicable by using tools and installation
methods that minimize the potential disturbance. For example, Atlantic Shores proposes to use
midline buoys on anchored construction vessels to minimize seabed disturbance and will develop
an anchoring plan for areas where anchoring is required to avoid impacts to sensitive habitats to
the maximum extent practicable, including hard bottom and structurally complex habitats, as
identified in site-specific HRG and benthic assessments.
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Vessels are not expected to anchor or use jack-up positioning during O&M activities unless the
WTGs, OSSs, or offshore cables require major maintenance (e.g., component replacement or cable
repair). Impacts associated with potential vessel positioning with anchors or jack-up legs during
operation are expected to be similar, but less than those described for the construction phase.
Impacts from anchoring and jack-up vessels during decommissioning are expected to be similar
to those described for construction.

4.5.2.3 Noise

This section addresses underwater sound that may be generated during activities conducted in
the Offshore Project Area, including impulsive pile driving and other noise sources (e.g., HRG
surveys, vessels, cable installation, vibratory pile driving, operational WTGs, operational offshore
cables, and decommissioning) and assesses the potential effect noise generated from these
activities may have on benthic resources.

Noise, defined as unwanted sound, is detected by benthic species as oscillations in the water
column and seafloor, with oscillations transmitted through the seafloor likely to be the primary
exposure pathway for benthic organisms (Roberts and Elliott 2017). Noise generated during
Project construction, O&M, and decommissioning has the potential to result in physiological
stress and behavioral changes in benthic resources where and when the stimulus is present, with
pile driving representing the greatest potential for effect. As described in the following sections,
underwater noise will likely be limited to the spatial and temporal extent of the vibrational stimuli
and is expected to pose low risk to benthic invertebrates.

45231 Impact Pile Driving Noise

Impact pile driving may occur if piled foundation types (monopile and jackets) are chosen as the
foundation type for the Projects. Impact pile driving creates stress waves that travel down the
length of the pile and couple with the surrounding medium, radiating acoustic energy into the
water and sediment. Noise levels produced by pile driving depend upon several interdependent
factors such as pile size, hammer strike energy, and seabed characteristics. Impact pile driving
primarily produces low-frequency sound with predominant acoustic energy <1 kilohertz (kHz)
(Robinson et al. 2007, Tougaard et al. 2009a), though sound production can extend to much higher
frequencies (MacGillivray 2018), perhaps >100 kHz (Tougaard et al. 2009a). Pile driving also
generates multiple types of vibrational waves in the sediment and at the seabed interface that can
be detected by benthic species (Roberts and Elliott 2017). The characteristics of impact pile driving
noises are described in more detail in Appendix II-L.

Bivalves are known to respond to vibrational stimuli by closing their syphons and, in more active
mollusks, moving away from the source (Mosher 1972, Ellers 1995). There are limited studies on
the effects of pile driving on shellfish and crustaceans. One study investigated the clearance rate
(the rate that filter-feeders remove suspended particles from water) of blue mussels (Mytilus
edulis) and found significantly increased rates in study animals exposed to in situ pile driving
versus ambient noise. The study concluded that the higher clearance rates were due to increased
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metabolic activity because of stress during pile driving (Spiga et al. 2016). Another study assessed
physiological and behavioral responses of European green crabs (Carcinus maenus) to pile driving
noise playback exposure and found no measurable physiological effects, but did find behavioral
changes, including increased time spent immobile and decreased likelihood to feed (Corbett
2019).

Based upon these studies, the effects of intermittent and impulsive pile driving noise on benthic
invertebrates will be limited to the spatial and temporal extent of the vibrational stimuli. As such,
the risks of noise-related effects from pile driving on benthic invertebrates are expected to be low.

452.3.2 Other Noise Sources

There are several other potential anthropogenic sound sources associated with offshore Project
construction, O&M, and decommissioning. These sources were not quantitatively modeled
because the potential acoustic effects of these noise sources are expected to be much less than
impulsive pile driving. A qualitative assessment of other noise sources generated by Project
activities, including HRG surveys, vessels, cable installation, vibratory pile driving (if needed),
operational WTGs, operational offshore cables, and decommissioning is summarized in this
section.

As detailed in Sections 4.5.3 and 4.5.9 of Volume |, HRG surveys may be conducted to support
pre-construction site clearance activities as well as post construction facilities surveys. The HRG
survey equipment used for this type of survey work would be the same or similar to the equipment
deployed during Atlantic Shores’ 2019-2021 site characterization surveys including multibeam
echosounders, side scan sonars, sub-bottom profilers, and high-resolution seismic equipment. Of
this equipment, sub-bottom profilers and high-resolution seismic equipment emit acoustic signals
vertically downwards into the water column, some of which will penetrate the seabed. Studies of
stronger HRG survey equipment (not being deployed by Atlantic Shores, e.g., seismic airguns),
have shown little evidence to suggest that the sound signals produced would have any substantial
effect on invertebrate behavior (Hawkins et al. 2015). Given the results of these studies, the mobile
and intermittent nature of HRG surveys, and the short-term and infrequent nature of surveying
small areas of the seafloor relative to the overall area, noise from HRG surveys will not pose a risk
to benthic invertebrates.

Vessel noise includes non-impulsive sounds that arise from a vessel's engines, propellers, and
thrusters. Sound levels emitted from vessels depend on the vessel's operational state (e.g., idling,
in-transit, etc.) and are strongly weather dependent. Zykov et al. (2013) and McPherson et al.
(2019) report a maximum broadband source level of 192 decibel (dB) re 1 micropascal (uPa) for
numerous vessels with varying propulsion power. The characteristics of these noises are described
in more detail in Appendix lI-L. Noise from the Projects’ vessels is likely to be similar in frequency
characteristics and sound levels to existing commercial traffic in the region. To date, there is no
convincing evidence for any significant effects induced by non-impulsive noise in benthic
invertebrates (Hawkins at al. 2015). Moreover, given the rapid attenuation of underwater
vibrations with increasing distance from a sound source (Morley et al. 2014), it is unlikely that
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these stimuli will cause more than short-term behavioral effects (e.g., flight or retraction) or
physiological (e.g., stress) responses. Overall, effects to benthic invertebrates from vessel noise
are expected to be short-term and localized and are not anticipated to pose a risk to benthic
invertebrates.

Noise generated from cable installation activities (e.g., from sand bedform removal [if needed],
jet trenching, plowing/jet plowing, mechanical trenching, etc.) are expected to be similar to those
described for vessel noise. A detailed modeling and measurement study conducted for
construction activities associated with cable installations concluded that underwater sound
generated by cable laying vessels was similar to that of other vessels already operating in the area
and no significant acoustic impacts were identified (JASCO 2006). Therefore, noise associated with
cable laying activities are not expected to pose a risk to benthic invertebrates.

Non-impulsive, vibratory pile driving could be an additional source of noise generated during
construction. Vibratory pile driving may be used for a short period at the beginning of pile driving
or to install the entire pile, depending on sediment conditions (see Section 4.2.1 of Volume I).
Compared to noise generated from impulsive pile driving, which was determined to cause minimal
effects to benthic invertebrates, non-impulsive pile installation is expected to result in even lower
effects due to lower peak pressure levels and short duration. Comparisons of vibratory pile
installation versus impulsive hammer pile installation indicate that vibratory pile installation
typically produces lower amplitude sounds in the marine environment than impact hammer
installation (Rausche and Beim 2012). Received peak sound pressure level (PK) and sound
exposure levels (SEL) near impact hammer pile installation can exceed 200 dB, while studies of
vibratory pile driving measured source levels ranging from 177 to 195 dB PK and 174.8 to 190.6
dB SEL (Hart Crowser and lllingworth and Rodkin 2009; Houghton et al. 2010). Therefore, exposure
to non-impulsive vibratory hammer installation noise is unlikely to result in substantial impacts to
benthic invertebrates because of its lower peak pressure levels and its relatively short duration.

During Project operation, WTGs will generate non-impulsive sound in the nacelle that will be
transmitted down the WTG tower to the foundation and then radiated into the water. Underwater
sound levels generated by an operational WTG are related to the WTG’s power and wind speed,
with increased wind speeds creating increased underwater sound (Wahlberg and Westerberg
2005). Under normal conditions, the sound level that results from WTG operation is of low
intensity (Madsen et al. 2006), with energy concentrated at low frequencies (below a few kHz)
(Tougaard et al. 2008). Pangerc et al. (2016) recorded SPL measurements at approximately 164 ft
(50 m) from two individual 3.6 megawatt (MW) monopile wind turbines over a 21-day operating
period. The sound pressure level increased with wind speed up to an average value of 128 dB re
1 uPa at a wind speed of about 22.4 miles per hour (mph) (10 meters per second [m/s]), and then
showed a general decrease. Additional studies conducted during operation of the Block Island
Wind Farm measured sound levels below 120 dB SPL at wind speeds less than 29 mph (13 m/s)
(HDR 2019b). These sound levels are expected to be similar to those reported for cable
laying/trenching. Therefore, the effects of WTG noise on benthic invertebrates, while long-term,
are not expected to be substantial and will not cause populations-level effects.
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High-voltage alternating current (HVAC) offshore cables are expected to produce non-impulsive
low-frequency tonal vibration sound in the water. Such low-frequency tonal vibrations are
expected to be undetectable by benthic organisms. Direct current (DC) cables do not produce a
similar tonal sound because the current is not alternating. Low level tonal sound from an existing
138 kilovolt (kV) transmission line was measured in Trincomali Channel, offshore Vancouver Island,
British Columbia during a quiet period of recording. The SPL at approximately 328 ft (100 m) from
the cable was below 80 dB. Assuming cylindrical spreading of sound, the source level of the
submarine cable was approximately 100 dB SPL (JASCO 2006). Anticipated SPL arising from the
vibration of AC cables during operation are significantly lower than SPL that may occur during
cable installation (MeiBner et al. 2006) and may be undetectable in the ambient soundscape of
the WTA. Based on these studies, no effects to benthic invertebrates are expected during cable
operation.

Sounds associated with decommissioning are reasonably assumed to be similar to, or less than,
those produced during either the construction or O&M phases of the Projects. The methods used
to decommission and remove the Projects’ foundations will depend on the type of foundation
(see Section 6.2.3 of Volume I); therefore, the level and duration of sounds emitted during
decommissioning will depend on the type (e.g., gravity versus piled foundation), size, and location
of the foundation. Piled foundations, if used, will be cut below the mudline, likely using underwater
acetylene cutting torches, mechanical cutting, and/or a high-pressure water jet. Mechanical
cutting tools and high-pressure water jetting will generate non-impulsive broadband sound
(Topham and McMiillan 2017). Regardless of the foundation type used, removal and transport of
Project components (e.g., foundations, WTGs, OSSs, etc.), will require the use of vessels, which will
also generate non-impulsive sound. Potential effects to benthic invertebrates from sound
generated during decommissioning activities are expected to be similar or less than those
encountered during the construction or O&M phases of the Projects.

The risk of noise-related effects to benthic invertebrates and associated behavioral responses from
other sound sources such as HRG surveys, vessels, cable installation, vibratory pile driving,
operational WTGs, operational offshore cables, and decommissioning is expected to be very low.

4.5.2.4 Electromagnetic Fields

This section addresses electromagnetic fields (EMF) generated during operation of the Projects
and the localized effects on benthic resources. EMFs are invisible areas of electric and magnetic
energy that occur both naturally and anthropogenically in the marine environment. Atlantic
Shores conducted an EMF study to predict EMF levels from operation of the Projects’ submarine
electrical system which includes a combination of high-voltage direct current (HVDC) and HVAC
cables and OSSs (see Appendix II-1). The modeling results show that EMF levels are predicted to
decrease exponentially with increasing distance from the cables and are therefore expected to
cause minimal risk to benthic invertebrates.

It is hypothesized that electric field detection by invertebrates is conducted through the use of
chemical and mechanical sensory neurons (Normandeau et al. 2011). However, due to cable
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configuration and shielding, electric fields will not be released into the marine environment from
Project cable operation, and therefore were not modeled in Appendix II-I and are not further
discussed in this section.

Magnetic fields will however be generated by the offshore cable system, which includes HVAC
and HVDC export cables, HVAC interlink cables, and HVAC inter-array cables. Multiple theories
have been proposed for invertebrate detection of magnetic fields. The most supported theory
proposes the use of a magnetite-based system which involves the presence of magnetic crystals
(magnetite) that can detect differences in magnetic fields (CSA Ocean Sciences, Inc. and Exponent
2019; Normandeau et al. 2011). Magnetosensitivity has been observed in three invertebrate phyla:
Mollusca (e.g., snails and bivalves), Echinodermata (e.g., sea urchins), and Arthropoda (e.g.,
lobsters) (Normandeau et al. 2011). It is hypothesized that species of these phyla that are
magneto-sensitive utilize the earth’s natural magnetic field for orientation, navigation, and
homing (Normandeau et al. 2011). Of the marine invertebrate species studied with regards to
responses to magnetic fields, the American lobster is the only species which may occur in the
Offshore Project Area.

Magnetic fields generated from HVAC and HVDC export cables, HVAC inter-link cables, and HVAC
inter-array cables used for the Projects will be minimized by cable burial (between approximately
5to 6.6 ft [1.5 to 2 m]) and armoring (see Section 4.5.1 of Volume I). Table 4.5-9 summarizes the
modeled peak magnetic field production anticipated for Project export and inter-array cables
under maximum power generation scenarios for cable crossing and normal conditions.”

Though well-established magnetic field thresholds for benthic invertebrates are lacking, research
suggests that marine species may be more likely to detect magnetic fields from DC cables than
AC cables (Normandeau et al. 2011). In fact, studies have provided evidence that marine
invertebrates may not be able to detect or respond to magnetic fields produced by AC cables that
have a frequency of 60 hertz (Hz), especially at intensities below 50 milligauss (mG) (Normandeau
et al. 2011). Modeling of Atlantic Shores’ HVAC export cables and inter-array cables which will
operate at 60 Hz, predicted magnetic fields ranging from 60.07 to 244.42 mG at the cable
centerline. However, the field is predicted to drop to approximately 50 mG between 5.4 and 8.4 ft
(1.6 to 2.6 m) in horizontal distance from the export cables and between 1.7 and 2.8 ft (0.52 to
0.85 m) in horizontal distance from the inter-array cables. Since the HVAC export and inter-array
cables will operate at 60 Hz, and the magnetic fields are predicted to drop to approximately 50
mG at a maximum horizontal distance of 8.4 ft (2.6 m), it can reasonably be assumed that magnetic
fields produced by Project HVAC offshore cables will result in minimal impacts to benthic
invertebrate species in the Offshore Project Area.

21 These predicted EMF levels assume cable shielding and burial. The model results are extremely conservative since the modeling
assumed full load operation 100% of the time. The Projects will more reasonably operate at approximately 50% annual capacity
factor with correspondingly reduced current.
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Table 4.5-9  Peak Magnetic Fields Modeled under Maximum Power Generation for the Atlantic
Shores Export and Inter-Array Cables

Peak Magnetic Field (mG) for Maximum Modeled

Cable Type Case

HVAC

Export Cable 107.82
Export Cable (at cable crossing) 244.42
Inter-array Cable 60.07
HVDC

Export Cable 152.68
Export Cable (at cable crossing) 349.22

THVAC inter-link cables are part of the larger OSS electrical system, and were not analyzed as isolated, individual cables.
However, due to the configuration of the inter-link cables, they are expected to operate in a similar fashion as either
HVAC export cables or the HVAC inter-array cables.

As previously stated, marine invertebrates that rely on magnetic fields for orientation, navigation,
and homing behaviors may be more sensitive to magnetic fields produced by DC cables than AC
cables Though precise magnetic field sensitivity thresholds for marine invertebrates do not exist,
studies have been conducted to identify behavioral effects from DC sources. These studies have
found impacts to be minor. Hutchison et al. (2018) conducted a field study which used enclosures
situated over an existing DC cable to examine American lobster response in the presence of a
maximum magnetic field of 653 mG DC. Results of the field study showed that though subtle
changes in behavior (e.g., exploration activity) and differences in spatial distribution (e.g., use of
enclosure space, proximity to seabed) were observed, the magnetic field did not present a barrier
to movement. Laboratory studies have also been conducted on marine invertebrates to determine
potential effects of magnetic fields produced by a DC source on invertebrate behavior and
movement. Studies conducted by Woodruff et al. (2012 and 2013) examined responses of
Dungeness crab and American lobster in the presence of high DC magnetic fields and observed
no statistically significant difference in behavior (e.g., feeding) or spatial use (e.g., distribution in
tanks). Woodruff et al. (2012) also examined behavioral changes such as antennular flicking and
feeding in Dungeness crabs when exposed to 30,000 mG DC. Results of the study showed no
statistically significant differences between controlled (i.e., no DC field exposure) and experimental
trials (i.e., 30,000 mG DC exposure). Woodruff et al. (2013) continued their study in 2012 and
examined spatial distribution (e.g., location in tanks with respect to EMF source) and activity levels
(e.g., time spent buried or active) of Dungeness crabs when exposed to 10,000 mG DC and found
no statistical significance with respect to magnetic field strength. Woodruff et al. (2013) also
studied changes in spatial use and behavior in American lobster when exposed to a maximum
EMF level of 11,000 mG DC. Unlike the results of the Hutchison et al. (2018) field study, results
from Woodruff et al. (2013) laboratory studies showed no correlation between EMF levels and
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spatial use (e.g., location in tank, time spent under shelter or buried) and behavior in American
lobsters (e.g., activity levels). The magnetic DC fields used in both the Hutchison et al. (2018) and
Woodruff et al. (2012 and 2013) studies are significantly greater than the modeled magnetic field
levels expected to be generated by HVDC export cables for these Projects. Although some effects
to the spatial distribution of American lobster were observed in the field studies conducted by
Hutchison et al. (2018), the presence of the cable did not represent a barrier to crossing, meaning
effects to orientation, navigation, and homing would be unlikely. Therefore, it is reasonable to
assume that EMF generated from HVDC export cables from the Projects will not result in
substantial impacts to benthic invertebrates.

Given the localized spatial extent of expected EMF emissions from the Projects, the reported lack
of invertebrate impacts in available literature (BOEM 2020, Hutchison et al. 2018, Woodruff et al.
2012, 2013), and proposed mitigation measures, EMFs associated with Project operation are not
expected to pose a risk to benthic invertebrates.

4.5.2.5 Presence of Structures and Cables

This section addresses the potential effect that the presence of structures and cables in the
Offshore Project Area may have on benthic resources. The seafloor of the Offshore Project Area is
predominately comprised of flat, sandy habitat with ripples, sandwaves, and areas of textured
seafloor, occupied by benthic species such as crabs, clams, polychaetes, oligochaetes, and
nematodes. Introduction of new foundations, scour protection, offshore cables, and offshore cable
protection introduces habitat complexity and diversity in a largely homogenous environment.
Within the Offshore Project Area, the presence of foundations, cable protection, and scour
protection may result in habitat conversion/creation, increased food availability, facilitation of
invasive species settlement, and hydrodynamic disturbances.

The presence of foundations and scour protection will result in localized habitat conversion of any
sandy, soft bottom habitat to a coarser, complex habitat. The maximum total area of permanent
seafloor disturbance in the WTA, using the foundation type with the maximum footprint, is 1.01
mi? (2.60 km?) (Table 4.5-6), which represents approximately 0.6% of the 160 mi® (413 km? WTA
area. The maximum total area of permanent seafloor disturbance in the Project 1 and Project 2
WTA is 0.57 mi® (1.50 km?) and 0.49 mi? (1.25km?), respectively. The maximum total permanent
seafloor disturbance in the Atlantic and Monmouth ECCs from the placement of cable protection
is 0.06 mi? (0.16 km?) and 0.32 mi? (0.83 km?), respectively (Table 4.5-6). The combined permanent
seafloor disturbance for the Atlantic and Monmouth ECCs represents 0.8% of the total ECC area.
This permanent habitat conversion of predominantly sandy benthic habitat to hard structure
habitat will be localized and restricted to the foundation, cable protection, and scour protection
footprints (ICF, 2020).

Even though the presence of foundations, cable, and scour protection will eliminate a small
percentage of flat sandy habitat in the Offshore Project Area, the Projects are expected to produce
ecological benefits by creating new, hard substrate habitat for benthic species, thereby potentially
increasing species abundance of invertebrate species that prefer hard substrates such as mussels,
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crabs, sea anemone, encrusting worms and barnacles (English et al. 2017, Liedeke 2015). In two
different wind farms, the Block Island Wind Farm off Rhode Island and the Horns Rev Wind Farm
in the North Sea, abundance of benthic invertebrates within soft-bottom communities largely
remained the same between pre- and post-construction (ICF 2020). At the Block Island Wind Farm,
abundance of small invertebrates (e.g., nematodes and polychaetes) in existing soft-bottom
benthic communities increased after construction around some WTGs.

Colonization of foundations and scour protection will predominately include fouling benthic
species (e.g.,, mussels) that were not present, or at least not abundant, prior to development
(English et al. 2017). Post-construction monitoring at the Alpha Ventus Offshore Wind Farm,
located in the North Sea, observed a 100-fold increase in the abundance of fouling species (e.g.,
mussels) on foundations when compared to the biomass observed in the former soft sediment,
as well as increases brown crab abundance (Cancer pagurus) (English et al. 2017). Surveys at the
Horns Rev and Nysted offshore windfarms, located off the coast of Denmark, measured a 50 to
150% increase in biomass, primarily of common mussel species (ICF 2020). In the U.S., monitoring
at the Block Island Wind Farm during the first two years following construction found increased
abundance of benthic invertebrate species when comparing the WTG locations to control areas
surrounding the facility; however, no statistically significant difference was observed between the
facility and control areas with regards to species composition (HDR 2019a).

The presence of structures and scour protection may also result in increased food availability for
filter feeders (Raox et al. 2017; HDR 2019a). It is hypothesized that the foundations and scour
protection will facilitate the colonization of various benthic species, as well as attract predators
such as finfish and crustaceans, a phenomenon known as the “reef effect”. This colonization and
predator attraction could result in a greater influx of organic matter, a prime food source for
benthic filter feeders and detritovores, from uneaten food particles, dead organisms, and other
waste products (Raox et al. 2017). At the Block Island Wind Farm, the seafloor in the immediate
vicinity of the WTGs were colonized by a dense blanket of mussels, where high levels of organic
material were found (HDR 2019a). Increased food availability for benthic filter feeders and
detritivores could lead to biomass increases of those species.

In addition to providing increased food availability for benthic species, the presence of structures
and foundations could result in increased predation on benthic organisms. Hard structures such
as WTG, OSS, and meteorological (met) tower foundations and scour protection could offer more
diverse and abundant feeding opportunities for finfish or predatory macroinvertebrates in an area
that is largely comprised of flat, sandy habitat with small topographic features (e.g., ripples) (ICF
2020). Attraction of finfish and predatory invertebrates could lead to increased predation rates on
benthic species (Raox et al. 2017). At windfarms in the North and Baltic Sea, higher finfish diversity
and abundance was observed in the vicinity of WTG foundations compared to surrounding areas
(Leonhard et al. 2011; Wilhelmsson et al. 2006). Studies conducted around oil platforms in the U.S.
have observed higher predation rates around the platforms compared to surrounding
environments (Page et al. 2007). Similar effects could occur around foundations and scour
protection in the Offshore Project Area.
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The presence of foundations and scour and cable protection could result in the spread of non-
indigenous invertebrate species (English et al. 2017). Examples of non-indigenous invertebrate
species known to inhabit marine ecosystems off the coast of New Jersey include European green
crab and Asian shore crab (Hemigrapsus sanguineus) (USGS 2021; USDA 2021). A study which
examined the development and progression of fouling communities at numerous wind farms off
the Belgian coast showed that foundations created new habitat for non-indigenous species
previously absent from the area (e.g., Pacific oyster (Crassostrea gigas) and Japanese shore crab
(Hemigrapsus sanguineus)) and offered habitat expansion to two existing non-indigenous species,
a species of barnacle and species of limpet (Kerckhof et al. 2011). In the U.S., exotic invertebrate
species have been observed around oil and gas platforms. One study which examined species
composition around offshore oil and gas platforms off the coast of California found three exotic
invertebrate species, the Japanese skeleton shrimp (Caprella mutica), red rust bryozoan
(Watersipora subtorquata), and an anemone species (Diadumene spp) (Page et al. 2006).
Colonization of non-indigenous species can lead to decreases in native biomass due to
competition of resources and can alter trophic links and ecological processes (Page et al. 2006;
Sellheim et al. 2010). However, the surrounding area is comprised primarily of soft sediment so it
can reasonably be assumed that if the foundations and scour protection resulted in invasive
species attraction or growth, it is unlikely to result in population-level impacts to native
invertebrates which would be dominated by species inhabiting soft sediments (BOEM, 2021).

The presence of WTGs and other foundation structures in the WTA may affect currents and water
movement within the WTA. Specifically, as water moving along a current approaches a turbine or
foundation, it changes and accelerates around a structure, creating turbulence (ICF 2020). This
phenomenon is known as the wake effect (ICF 2020). The magnitude of wake effect depends on
the diameter of foundation structures, volume of impervious surface in the water column and
seafloor, and current speed (ICF 2020; English et al. 2017). Wake effect from monopile foundations
has been observed approximately 600 ft (200 m) down current of the structures (English et al.
2017). During peak tidal movements, turbulent wakes have been observed as far as 1,312 ft (400
m) from the monopile (English et al. 2017). These localized wake effects could influence larval
settlement and primary productivity. In some cases changes in current and water movement could
result in positive effects for certain species. Changes to currents and water movement have
potential to result in increased food availability for filter feeders (e.g., Atlantic sea scallop
(Placopecten magellanicus), Atlantic surfclam, ocean quahog) as well as influence larvae
settlement, a phenomenon which has been observed with gravity-base structures (English et al.
2017; ICF 2020).

Monitoring the physical dynamics in the Mid-Atlantic Bight and Cold Pool are important to
understanding how placement of wind turbines may affect ocean mixing. Changes to Cold Pool
timing have been linked to disturbances in biological processes of marine invertebrates. Mortality
events in surfclams and alterations of ocean quahog spawning timing has been observed during
earlier seasonal breakdown of the Cold Pool (Narvaez et al. 2015; Toupoint et al. 2012). Modeling
studies, considering varying sizes of wind projects and technology, have indicated that wind
turbines may cause atmospheric disturbances to near-surface winds that influence ocean mixing
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(Afsharian and Taylor, 2019). The extent of changes to ocean mixing at local and regional, or
mesoscale, scales is not well known and can vary widely in magnitude as local mixing is dependent
on atmospheric forcing, daily heating and cooling, wind, and changes in temperature and
humidity associated with mesoscale weather and other processes (Paskyabi et al., 2015).
Measuring and predicting any possible effects to ocean mixing is highly dependent on the
characteristics of the wind project (e.g., spacing between turbines, size of turbines) and the local
and regional atmospheric and oceanographic conditions (Moum and Smyth 2019), including
conditions of benthic invertebrates in the local and regional areas.

Conditions and observations at local and regional scales are necessary to understand if effects to
mixing may occur from the Projects and if so, whether effects may influence the Cold Pool
dynamics. Drawing early conclusions from European or modeling studies have inherent
differences, as the Mid-Atlantic Bight has weaker tidal currents and more intense stratification
than the North Sea and is different from other western boundary currents or mesoscale circulation
features in European waters. It has been suggested that slower ocean velocities in the southern
Mid-Atlantic Bight would result in significantly less mixing than has been found in Europe
(Carpenter et al.,, 2016). European studies are more representative of Mid-Atlantic Bight conditions
during weaker stratification. Therefore, it is not likely that structure-induced mixing would be
sufficient to overcome intense summer stratification to influence the Cold Pool and cause broader
ocean mixing (Miles et al., 2020). As a result, substantial impacts to the Cold Pool and ocean mixing
from the presence of Project WTGs is not expected. However, considering the seasonal, annual,
and longer scale changes in the Cold Pool and Mid-Atlantic Bight, Atlantic Shores is supportive of
contributing to regional collaborative science to study and monitor the Cold Pool and its influence
on benthic invertebrates.

In 2019, Atlantic Shores, in collaboration with Rutgers University and MARACOOS, deployed a
metocean buoy to contribute to the study of the Mid-Atlantic Cold Pool. This buoy contains
sensors at the atmospheric-boundary layer and ocean floor that allow for continuous
measurements of the Cold Pool, as well as support regional oceanographic and atmospheric
modeling efforts. The data collected by this buoy is publicly accessible and can be accessed
through MARACOOS' data portal at https://ioos.noaa.gov/regions/maracoos. Once operational,
the Projects will also represent a living laboratory as they provide abundant opportunities for
direct ocean and ecological observations, such as the anticipated beneficial effects of introducing
structure to a homogenous sandy sea floor.

As stated, the presence of foundations and cable and scour protection could create a range of
effects to benthic resources during the O&M phase of the Projects. Most of these effects will be
permanent throughout the life of the Projects and mostly beneficial. Foundations and cable and
scour protection are expected to produce ecologically beneficial effects that could outweigh the
risk of introducing hard structure to a small area of the vast flat, sandy habitat found in the Mid-
Atlantic Bight. Once the Projects are decommissioned, the local environmental and ecological
features of the area are expected to revert to pre-construction conditions. Potential effects from
decommissioning include the loss of Project-related hard structures, which are expected to be
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colonized at the time of decommissioning. Benthic resources that attach to foundations will be
displaced during decommissioning as the foundations and scour protection are removed.

4.5.2.6 Summary of Proposed Environmental Protection Measures

The majority of potential effects to benthic resources are expected to be temporary and localized
as described in the previous sections. Many of the permanent effects from the presence of
structures, including cable and scour protection, are expected to be ecologically beneficial.
Atlantic Shores has extensively studied the benthic habitat in the Offshore Project Area and has
already taken precautionary steps and commitments to avoid, mitigate, and monitor Project
effects on benthic communities and habitat during construction, O&M, and decommissioning.
Additional avoidance and mitigation measures and tools will be evaluated further as the Projects
progress through development and permitting and in cooperation and coordination with Federal
and State jurisdictional agencies and other stakeholders. The following provides a summary of
proposed environmental protection measures that Atlantic Shores will implement to reduce
impacts to benthic resources within the Offshore Project Area:

e Comprehensive benthic habitat surveys (seafloor sampling, imaging, and mapping) have
been conducted in consultation with BOEM and NOAA to support the identification of
sensitive and complex habitats and the development of strategies for minimizing impacts
to identified areas to the maximum extent practicable.

e HDD will be used to avoid seabed disturbance impacts to benthic habitat at the landfall
sites. All HDD activities will be managed by an HDD Contingency Plan for the Inadvertent
Releases of Drilling Fluid to ensure the protection of marine and inland surface waters
from an accidental release of drilling fluid. All drilling fluids will be collected and recycled
upon HDD completion.

e Inter-array, inter-link, and export cables will be buried to a target depth of 5 to 6.6 ft (1.5
to 2 m) which will allow the benthic community to recover and recolonize, avoid direct
interaction with benthic invertebrates, and minimize impacts from EMF.

e Dynamically positioned vessels and jet plow embedment will be used to the maximum
extent practicable to reduce sediment disturbance during cable laying processes.

e Vessels will operate in compliance with regulatory requirements related to the prevention
and control of discharges and accidental spills.

e Accidental spill or release of oils or other hazardous materials will be managed through
the OSRP (see Volume | Appendix I-D).

e Anchor midline buoys will be used on anchored construction vessels, where feasible, to
minimize seabed disturbance.

¢ Ananchoring plan will be employed for areas where anchoring is required to avoid impacts
to sensitive habitats, to the maximum extent practicable, including hard bottom and
structurally complex habitats, identified through the interpretation of site-specific HRG
and benthic assessments.
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e A benthic habitat monitoring plan will be implemented to measure and assess the
disturbance and recovery of marine benthic habitats and communities as a result of Project
construction and operation (see Appendix II-H).

e Atlantic Shores will implement the following measures in accordance with the Offshore
Renewable Energy Credit (OREC) allowance that the New Jersey Board of Public Utilities
(NJBPU) awarded to Atlantic Shores on June 30, 2021:

o Maintain and update the Environmental Protection Plan (EPP) and Fisheries
Protection Plan (FPP) at key Project milestones, including commencement of
construction, completion of construction, and every 2 years thereafter, through
decommissioning, or at other times as requested by NJDEP to ensure that impacts
are being actively monitored and mitigated.

o Update the EPP and FPP to ensure New Jersey's natural resources, including finfish
and shellfish, sea turtles, marine mammals, avian species, bats and benthic
populations are protected throughout the life of the Project from pre-construction
through decommissioning and to ensure that any impacts are being actively
monitored and mitigated as required by law.

o Provide funding to the State of New Jersey for research initiatives and the regional
monitoring of wildlife and fisheries related to the introduction of offshore wind
projects. The funding will be administered by the New Jersey Department of
Environmental Protection (NJDEP) and NJBPU, with stakeholder input to aid in the
identification and prioritization of regional research and monitoring needs.

o Report annually in writing to BPU and NJDEP beginning June 30, 2022, on actions
taken to ensure environmental protection, fisheries protection, mitigation of
environmental and/or fishing impacts. This report will specifically address how
Atlantic Shores is enacting its plans for environmental and fisheries protection and
mitigation of impacts as articulated in its Application to BPU. An appendix to the
report will indicate the data collected in the reporting period, and will include an
accessibly written, narrative description(s) of the dataset(s), the associated findings
made based upon these data, and reference(s) to the data portal(s) where these
data can be publicly accessed. This appendix will be made public.

o Report annually in writing to BPU and NJDEP beginning June 30, 2022, on the
policies and programs that may be adopted by BPU or NJDEP to help reduce future
environmental or fisheries impacts or enhance the protection of natural resources.
This report will detail any proposed future mitigation or protection measures that
could be adopted, providing a description, proposed timeline, and expected
outcomes of the recommended action.

o Make public through appropriate data portals, all data collected in the
development of the Project from pre-construction activities through
decommissioning activities. All collected information and scientific data not
deemed confidential by statute or regulation will be made publicly available.
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Specifically, data with particular emphasis on natural resources including, but not
limited to, finfish and shellfish, sea turtles, marine mammals, avian species, bat and
benthic populations, as well as data regarding vessel strikes, avoidance,
observations on habitat, and routine data collection on ocean conditions will be
shared in a manner that is in keeping with best practices for the reporting of these
types of data. Atlantic Shores will report annually to BPU and NJDEP beginning
June 30, 2022, describing the type of data shared, and where the data is shared.
Should a common database for New Jersey-related, scientific data generated in
association with offshore wind development be created, Atlantic Shores will archive
all data collected with the development of the Project in that data repositor.
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4.6 Finfish, Invertebrates, and Essential Fish Habitat

This section describes finfish and pelagic invertebrate resources and associated habitat, including
Essential Fish Habitat (EFH), present in the Offshore Project Area, which includes Project 1, Project
2, the Overlap Area, and the export cable corridors (ECCs). This section also assesses the impact
producing factors (IPFs) associated with Project activities and the anticipated measures to avoid
and minimize the potential effects to these resources. Finfish and pelagic invertebrates are
essential components of a marine ecosystem, providing important trophic resources for both
larger predator and smaller prey species. The benthic habitat that supports many demersal and
benthic-oriented species is described in more detail in Section 4.5 Benthic Resources. In addition
to ecological importance, many finfish and invertebrate species are considered commercially and
recreationally important (see Section 7.4 Commercial Fisheries and For-Hire Recreational Fishing).
In order to maintain a healthy habitat for these species of recreational and commercial
importance, EFH was established through the Magnuson-Stevens Fishery Conservation and
Management Act to conserve and protect habitats that provide spawning, breeding, feeding, and
growth opportunities to designated species. A Revised EFH Assessment is included as Appendix
l-J2.

Atlantic Shores understands the importance of finfish and pelagic invertebrates and their
associated EFH from an ecological, recreational, and commercial perspective and is committed to
understanding these resources in the Offshore Project Area. Atlantic Shores has implemented
benthic habitat assessment surveys, approved and accepted by Federal and State agencies, that
build upon and fill data gaps from previously completed Federal and State-funded research
efforts. These studies have provided data to characterize the seafloor and benthic habitats,
including EFH, and to identify species occupying these habitats in the Offshore Project Area. In
addition, Atlantic Shores will implement a fisheries monitoring plan to monitor baseline
environmental conditions relevant to fisheries and how these conditions may change throughout
Project construction and operation. Proposed fisheries surveys detailed in the Fisheries
Monitoring Plan (see Appendix II-K) include a demersal fish trawl survey, fish pot survey, and clam
dredge survey. These efforts have and will continue to inform Atlantic Shores Project design and
construction planning to avoid or minimize Project-related impacts with the ultimate goal of
maintaining a healthy, functioning marine ecosystem.

46.1 Affected Environment

The description of finfish, pelagic invertebrates, and EFH is based on available literature, online
data portals, mapping databases, and survey results from Federal and State agencies. Specific
information on species composition, distribution, and abundance within the Offshore Project Area
was obtained from the Northeast Ocean Data Portal, Northeast Fisheries Science Center (NEFSC)
multispecies trawl surveys?, New Jersey Department of Environmental Protection (NJDEP) Ocean
Stock Assessment Program (OSAP) trawl surveys,' BOEM Habitat Mapping and Assessment of the

2 Site-specific trawl data from 2009 to 2019 were obtained directly from NOAA Fisheries and NJDEP for trawl surveys that
overlapped with the Offshore Project Area (WTA, Atlantic ECC, and Monmouth ECC).
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Northeast Wind Energy Areas (Guida et al. 2017),> and NJDEP Ocean/Wind Power Ecological
Baseline Studies (Geo-Marine 2010).2*

The Offshore Project Area is located in the Mid-Atlantic Bight, a region known for diverse species
assemblages, with fish and shellfish species of commercial and recreational importance (BOEM
2012). Diversity of the Mid-Atlantic Bight has been attributed to overlapping species ranges from
the New England and South Atlantic regions (BOEM 2012). Fish community composition within
the Mid-Atlantic Bight fluctuates seasonally and consists largely of tropical-subtropical and
temperate species (BOEM 2012; Geo-Marine 2010). Approximately 336 marine fish species can be
found along the coastline of New Jersey, many of which are likely to occur in the Offshore Project
Area, and demonstrate seasonal migration patterns, moving offshore in the winter, and nearshore
during the spring and summer (Geo-Marine 2010).

The seasonality of food sources in the Mid-Atlantic Bight could be an influencing factor for fish
migration patterns (Sherman et al. 1983). Two important sources of nutrients for many finfish
species are phytoplankton and zooplankton. Phytoplankton are small, photosynthetic microalgae.
Distribution and abundance of phytoplankton is strongly dependent on water temperature, light,
nutrient concentrations, pH, and salinity (Geo-Marine 2010). The phytoplankton community off
the coast of New Jersey is dominated by diatoms (Geo-Marine 2010). Within the Mid-Atlantic
Bight, phytoplankton abundance is strongly influenced by the seasonal stratification of the shelf.
The highest abundance of phytoplankton is seen in coastal waters where stratification is weak or
absent (Geo-Marine 2010). Offshore, phytoplankton are most abundant in the fall and winter when
seasonal stratification diminishes (Geo-Marine 2010).

Zooplankton refers to small animals suspended in the water column that either drift with currents
or have weak swimming abilities (NMFS 2021). The zooplankton community found along the shelf
of the Mid-Atlantic Bight includes, but is not limited to, copepods (e.g., Calanus finmarchicus),
mysids, euphausiids, amphipods, cnidaria, ctenophores, and larval fish species (e.g., Atlantic
herring) (Kane 2005; NMFS 2021). Copepods are a key food source for larval and adult pelagic fish
that reside or migrate through the Mid-Atlantic Bight (Kane 2005). Studies along the shelf of the
Mid-Atlantic Bight have shown evidence of seasonal variability in zooplankton abundance, with
the greatest abundance occurring in the spring and summer, and the lowest abundance occurring
in the winter (NMFS 2021). Seasonal differences in zooplankton abundance have been linked to
migration patterns of some migratory species (e.g., Atlantic mackerel, Atlantic menhaden)
(Sherman et al. 1983).

One unique feature of the Mid-Atlantic Bight is known as the Cold Pool. The Cold Pool is an
oceanographic phenomenon referring to a bottom-trapped, cold, nutrient-rich pool that extends

23 Guida et al. (2017) evaluated NEFSC seasonal trawl data from 2003 to 2016 in the entire NJ WEA which includes areas outside of
the Atlantic Shores WTA.

%4 Geo-Marine (2010) evaluated NJOSAP ocean trawl data from 2003 to 2008 in sampling strata that extended from Barnegat Bay
(about 5 miles [mi] (8 kilometers [km]) south of the Monmouth Landfall Site) to Hereford Inlet (about 25 mi [40 km] south of the

Atlantic Landfall Site), extending from the coastline out to the 98-foot (ft) (30-meter [m]) depth contour.
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from Cape Cod, Massachusetts to Cape Hatteras, North Carolina, located over the mid- and outer-
shelf of the Mid-Atlantic Bight (Chen 2018; Ganim 2019). The formation of the Cold Pool is driven
by seasonal patterns in solar heating and wind (Ganim 2019) and is not spatially uniform (Lentz
2017). It forms at the start of spring when wind mixing is reduced, and surface heat fluxes increase
causing the water column to become stratified (Ganim 2019; Lentz 2017). Freshwater runoff in the
spring can further intensify stratification (Castelao et al. 2010). The Cold Pool, located along the
seafloor, is isolated from warming surface waters by the seasonal thermocline and creates habitat
conditions that provide thermal refuge to colder water species in the Mid-Atlantic Bight
ecosystem (Lentz 2017). Recruitment and settlement of several cold-water species, such as yellow-
tail flounder (Pleuronectes ferruginea) and red hake (Urophycis chuss), has been linked to the
presence of the Cold Pool (Chen 2018; Lentz 2017; Sullivan et al. 2005; Miller et al. 2016). This
feature also provides temporary habitat for some northern species, like haddock (Melanogrammus
aeglefinus) and Atlantic cod (Gadus morhua), which thrive in colder temperatures (Steves et al.
1999; Kohut and Brodie 2019). Cold pool waters are also nutrient-enriched and when upwelled
toward the surface, can drive phytoplankton growth and high concentrations of particulate
organic matter in the water column (Voynova et al. 2013).

The timing of the formation and breakdown of the Cold Pool, as well as its spatial extent, varies
significantly each year but generally develops annually between spring and fall (Chen and
Curchitser 2020). The Cold Pool dissipates in the fall due to enhanced vertical mixing from an
increase in the frequency of strong wind events and the cooling of surface temperatures (Ganim
2019). The breakdown of the stratified Cold Pool is known to influence the timing of migration for
species such as winter flounder (Pseudopleuronectes americanus), summer flounder (Paralichthys
dentatus), black sea bass (Centropristis striata), and Atlantic butterfish (Peprilus triacanthus) (Kohut
and Brodie 2019).

The affected environment for finfish, invertebrates, and EFH spans the entirety of the Offshore
Project Area which is comprised of the Wind Turbine Area (WTA) and the Atlantic and Monmouth
ECCs up to the landfall sites. The WTA includes Project 1, Project 2, and the Overlap Area (see
Volume |, Figure 1.1-2). For the purposes of this section and the analysis of finfish, invertebrates,
and EFH resources, the Overlap Area is included in both the Project 1 WTA and Project 2 WTA.

The Offshore Project Area, which includes the nearshore areas at the landfall sites, contains tidal,
nearshore, and offshore habitat, with water depths ranging from 62 to 121 ft (19 to 37 m) in the
WTA, approximately 0 to 72 ft (0 to 22 m) in the Atlantic ECC, and approximately 0 to 98 ft (0 to
30 m) in the Monmouth ECC. The seabed in the Offshore Project Area and vicinity is predominantly
flat and sandy with mobile bedform features (e.g., sandwaves), which are typical features of the
Mid-Atlantic Bight. Hardened structures created by shipwrecks, obstructions, or artificial reefs also
contribute to the benthic and demersal habitats available for marine species. These features
represent areas of hard substrate projecting above the seabed that attract benthic resources and
fish species in areas where reef habitat is sparse like the Mid-Atlantic Bight (Ross et al. 2015).
Multiple shipwrecks are located in and along the borders of the Offshore Project Area.
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Additionally, two artificial reefs are located along the outer boundary of the Monmouth ECC, and
one is located proximal to the southwestern corner of the Project 1 WTA.

Based on seasonal trawl surveys, presented in more detail in Sections 4.6.1.1, 4.6.1.2, and 4.6.1.4,
the most common fish and pelagic invertebrate species captured in the Offshore Project Area
include: Atlantic butterfish, Atlantic croaker (Micropogonias undulatus), Atlantic herring (Clupea
harengus), northern sand lance (Ammodytes dubius), bay anchovy (Anchoa mitchilli), longfin
inshore squid (Doryteuthis pealeii), northern searobin (Prionotus carolinus), spiny dogfish (Squalus
acanthias), scup (Stenotomus chrysops), spotted hake (Urophycis regia), silver hake (Merluccius
bilinearis), round herring (Etrumeus teres), weakfish (Cynoscion regalis), Atlantic silverside (Menidia
menidia), and windowpane (Scophthalmus aquosus).

Many fish species that have the potential to occur in the Offshore Project Area are migratory,
traveling between offshore and nearshore habitats seasonally to spawn (Geo-Marine 2010; Guida
et al. 2017). Species composition within the Offshore Project Area includes a variety of demersal
and pelagic finfish and invertebrates®. A list of major demersal and pelagic finfish and pelagic
invertebrate species potentially present within and surrounding the Offshore Project Area is
presented in Table 4.6-1. This table focuses on species that are reported as either abundant in the
literature or trawl surveys, commercially or recreationally important, forage species that serve as
prey, EFH-designated species, or protected species. Habitat association (demersal, benthic,
pelagic) is also provided for each species. Additional information about demersal and pelagic fish,
highly migratory species, pelagic invertebrates, threatened and endangered species, and EFH-
designated species is provided in Sections 4.6.1.1 through 4.6.1.6.

%> Demersal species are those living close to the seafloor, while benthic species are those associated with or occurring on the
seafloor (NOAA 2021b; NOAA, 2020d). Pelagic species are those that inhabit the water column (NOAA 2020e).
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Table 4.6-1

Finfish and Pelagic Invertebrate Species Potentially Present in the Atlantic Shores Offshore Project Area

Species

Commercial/
Recreational
Importance'

Forage

; EFH?
Species

Protected

Species Status?

Habitat Association

Albacore Tuna (Thunnus Alalunga) CR X Juvenile - Pelagic

Alewife (Alosa Pseudoharengus) # R X Pelagic

American Eel (Anguilla Rostrata) * CR Demersal

American Shad (Alosa Sapidissima) * CR Pelagic

Atlantic Bonito (Sarda Sarda) CR Pelagic

Atlantic Butterfish (Peprilus Triacanthus) C X X Pelagic

Atlantic Chub Mackerel (Scomber Colias) CR Pelagic

Atlantic Cod (Gadus Morhua) R X X Eggs And Lar\{ae - Pelagic
Adult - Benthic

Atlantic Croaker (Micropogonias R Demersal

undulatus)

Atlantic Herring (Clupea harengus) X X Juvenile and Adult — Pelagic

Atlantic Mackerel (Scomber scombrus) CR X X Pelagic

Atlantic Menhaden (Brevoortia tyrannus) GR X Pelagic

Atlantic Salmon (Salmo salar) ® E Pelagic

Atlantic Silverside (Menidia menidia) X Pelagic

Atlantic Sturgeon (Acipenser oxyrinchus) E, E(S) Demersal

Atlantic Wahoo (Acanthocybium solandri) R Pelagic

Bay Anchovy (Anchoa mitchilli) X Pelagic

Big Eye Tuna (Thunnus obesus) CR Pelagic
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Table 4.6-1  Finfish and Pelagic Invertebrate Species Potentially Present in the Atlantic Shores Offshore Project Area (Continued)

Commercial/

. . Forage . . .
Species Recreational . EFH? . 3 Habitat Association
1 Species Species Status
Importance
Black Drum (Pogonia cromis) CR Demersal
Black Sea Bass (Centropristis striata) Larvae- Pelagic
CR X X Juvenile and Adult-

Demersal

Blacktip Shark (Carcharhinus limbatus) R Pelagic

Blueback Herring (Alosa aestivalis) # R X Pelagic

Bluefin Tuna (Thunnus thynnus) CR X Juvenile and Adult - Pelagic

Bluefish (Pomatomus saltatrix) GR X X Pelagic

Blueline tilefish (Caulolatilus microps) CGR Benthic

Blue Shark (Prionace glauca) R X Juvenile and Adult - Pelagic

Clearnose Skate (Raja eglanteria) R X Juvenile and Adult - Benthic

Common Thresher Shark (Alopias vulpinus) CR X Pelagic

Conger eel (Conger oceanicus) C Benthic

Cownose Ray (Rhinoptera bonasus) R Demersal

Cunner (Tautogolabrus adspersus) R Demersal

Dolphinfish (Coryphaena hippurus) CR Pelagic

Dusky Shark (Carcharhinus obscurus) X Neonate, Juvenile, Adult -
Pelagic

Golden Tilefish (Lopholatilus CR v Benthic

chamaeleonticeps) '
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Table 4.6-1

Finfish and Pelagic Invertebrate Species Potentially Present in the Atlantic Shores Offshore Project Area (Continued)

Species

Commercial/

Recreational
Importance'

Forage
Species

EFH?

Protected

Species Status?

Habitat Association

Goosefish (Lophius americanus) CR Demersal

Gray Triggerfish (Balistes capriscus) R Demersal

Haddock (Melanogrammus aeglefinus) R X X Juvenile — Benthic

Hickory Shad (Alosa mediocris) R Pelagic

Little Skate (Leucoraja erinacea) C X Juvenile and Adult - Benthic

Little Tunny (Euthynnus alletteratus) R Pelagic

Longfin Inshore Squid (Doryteuthis pealeii) c X Eggs — Benthic
Juvenile and Adult - Pelagic

Monkfish (Lophius americanus) R X X Fggs and LarYae - Pelagic
Adult- Benthic

Northern Kingfish (Menticirrhus saxatilis) R Demersal

Northern Puffer (Sphoeroides maculatus) R Demersal

Northern Shortfin Squid (lllex illecebrosus) C X Juvenile - Pelagic

Northern Sand Lance (Ammodytes X Demersal

americanus)

Northern Searobin (Prionotus carolinus) R Demersal

Ocean Pout (Macrozoarces americanus) X X Eggs and Adult - Benthic

Ocean sunfish (mola mola) R Pelagic

Pollock (Pollachius virens) R X Larvae — Pelagic

Porbeagle shark (Lamna nasus) R Pelagic
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Table 4.6-1

Finfish and Pelagic Invertebrate Species Potentially Present in the Atlantic Shores Offshore Project Area (Continued)

Species

Commercial/

Recreational

Forage
Species

EFH?

Protected

Species Status?

Habitat Association

Importance'

Eggs and Larvae — Pelagic

Dodfish) (Mustelus canis)

Red Hake (Urophycis chuss) CR X X ] )
Juvenile and Adult— Benthic

Round Herring (Etrumeus teres) X Pelagic

Sand Tiger Shark (Carcharias taurus) X Neonate and Juvenile-
Demersal

Sandbar Shark (Carcharhinus plumbeus) X Neonate, Juvenile, and Adult
- Demersal

Scup (Stenotomus chrysops) CR X X Juvenile and Adult—

' Demersal

Sheepshead (Archosargus probatocephalus) R Demersal

Shortfin Mako Shark (/surus oxyrinchus) CR X Pelagic

Shortnose sturgeon (Acipenser E E(S) Demersal

brevirostrum) > .

Silver Hake (Merluccius bilinearis) c X Eggs and Larvae — Pelagic
Adult - Pelagic and Benthic

Silver Perch (Bairdiella chrysoura) Demersal

Skipjack Tuna (Katsuwonus pelamis) R X Juvenile and Adult - Pelagic

Smoothhound Shark Complex (Smooth R X Demersal
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Table 4.6-1  Finfish and Pelagic Invertebrate Species Potentially Present in the Atlantic Shores Offshore Project Area (Continued)

Commercial/

Species Recreational Fora'ge EFH? Prf)tected Habitat Association
— Species Species Status®
Southern Kingfish (Menticirrhus R Demersal
americanus)
Spanish Mackerel (Scomberomorus R Pelagic
maculatus)
Spiny Dodfish (Squalus acanthias) CR X Pelagic and epibenthic
Spot (Leiostomus xanthurus) CR X Demersal
Spotted Hake (Urophycis regia) Demersal
Striped Bass (Morone saxatilis) 4 R Demersal
Striped Mullet (Mugil cephalus) R X Demersal/Pelagic
Striped Searobin (Prionotus evolans) R Demersal
Eggs and Larvae — Pelagic
Summer Flounder (Paralichthys dentatus) CR X X Juvenile and Adult -
Demersal
Swordfish (Xiphias gladius) CR X Pelagic
Tautog (Tautoga onitis) * CR Demersal
Tiger Shark (Galeocerdo cuvieri) R X Juvenile and Adult - Pelagic
Weakfish (Cynoscion regalis) 4 CR X Pelagic
White Hake (Urophycis tenuis) R X Adult - Benthic
White Mullet (Mugil curema) R X Pelagic
White Perch (Morone americana) R Demersal
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Table 4.6-1  Finfish and Pelagic Invertebrate Species Potentially Present in the Atlantic Shores Offshore Project Area (Continued)

Commercial/
) . Forage Protected . ..
Species Recreational . EFH? . 3 Habitat Association
1 Species Species Status

Importance

White Shark (Carcharodon carcharias) X Neonate, Juvenile, and Adult
- Pelagic
Windowpane Flounder (Scophthalmus R x X Eggs and Larvae — Pelagic
aquosus) Juvenile and Adult - Benthic
Winter Flounder (Pseudopleuronectes Eggs, Juvenile, and Adult -
americanus) Benthic
R X X

Larvae - Initially planktonic,
then demersal

Winter Skate (Leucoraja ocellate) CR X Juvenile and Adult — Benthic
Witch Flounder (Glyptocephalus « X Eggs and Larvae — Pelagic
cynoglossus) Adult - Benthic

Yellowfin Tuna (Thunnus albacares) CR X Juvenile - Pelagic

Yellowtail Flounder (Limanda ferruginea) x X Eggs and Larvae — Pelagic

Juvenile and Adult- Benthic

' C- commercially important species; R — recreationally important species.

Species with commercial landings values of $4,000 or greater in 2019 for the State of New Jersey as reported by National Oceanic and Atmospheric Administration
(NOAA) Fisheries were considered a species of commercial importance. Species with confidential commercial landing values were not marked as a species of
commercial importance in this table. Species were deemed recreationally important if average recreational landings from 2015 to 2019 for New Jersey were greater
than 10,000 pounds (4,536 kilograms [kg]). Although many highly migratory species landings are not tracked given the prevalence of catch and release, these
species were considered recreationally important. These species were identified through EFH data for the Offshore Project Area and available literature for New
Jersey and the Mid-Atlantic Bight.

2 Habitat association for EFH species only includes life stages with designated EFH in the Offshore Project Area.

3 E-Federally endangered species; T-Federally threatened species; E(S) — New Jersey State endangered species

4 Other NOAA Trust Resource species requested to be described by NOAA GARFO.
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> Unlikely to occur within the Offshore Project Area

Sources:

Atlantic State Marine Fisheries Commission (ASMFC). Fisheries Management 2020. Arlington (VA): ASMFC; [accessed 2020 November 13].
http://www.asmfc.org/fisheries-management/program-overview.

Bureau of Ocean Energy Management (BOEM). 2012. Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf
Offshore New Jersey, Delaware, Maryland, and Virginia Final Environmental Assessment. BOEM 2012-003.

Geo-Marine. 2010. Ocean/Wind Power Ecological Baseline Studies, Volume IV: Fish and Fisheries Studies. Plano, Texas: Geo-Marine, Inc.

National Oceanic Atmospheric Administration (NOAA). 2019. Habitat Conservation, Habitat Protection: EFH View Tool. Silver Springs (MD): National Marine
Fisheries Service; [updated 2019 June 25; accessed 2020 November]. https://www.habitat.noaa.gov/protection/efh/efhmapper/.

National Oceanic Atmospheric Administration (NOAA). 2020c. Species Directory. Silver Springs (MD): NOAA,; [accessed 2020 November 13].
https://www.fisheries.noaa.gov/species-directory.

National Oceanic Atmospheric Administration (NOAA). 2020d. Commercial and Recreational Landings Query. Silver Springs (MD): NOAA Fisheries Office of
Science and Technology; [accessed 2020 November 16]. https://foss.nmfs.noaa.gov/apexfoss/f?p=215:200.
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4.6.1.1 Demersal Fish

Demersal fish live or feed on, or close to, the seafloor. Seabed formations and substrate types can
be influencing factors in demersal finfish distribution. Sediment within the Offshore Project Area
largely consists of fine, medium, and gravelly sand (see Section 4.5 Benthic Resources and
Appendices II-A1 and II-G1 through G4). Topographically, the Offshore Project Area is largely level,
containing seafloor features that offer limited topographic relief (e.g., sandwaves and ripples)
(Appendix II-AT). One study conducted by Slacum et al. (2010) examined species assemblage on
sand shoals versus surrounding flat bottom habitat, similar to that found within the Offshore
Project Area, and found that species abundance, diversity, and richness were greater in flat bottom
habitats than sandy shoals (The Nature Conservancy 2015). In addition to seafloor bathymetry,
there are shipwrecks within the Offshore Project Area, and two artificial reefs (Axel Carlson Reef
and Atlantic City Reef) along the Monmouth ECC that could potentially create shelter, as well as
foraging habitat for demersal fish and their prey (e.g., black sea bass, tautog (Tautoga onitis))
(Steimle and Figley 1996; NCDEQ 2021; SAFMC 2021). These reefs are depicted in Section 7.7,
Figure 7.7.2. Another important ecological feature off the coast of New Jersey is the Carl Shuster
Horseshoe Crab Reserve, which is located approximately 6 miles (mi) (9.7 kilometers[km]) south
of the Offshore Project Area. As these ecological features are located outside of the Offshore
Project Area, they will not be directly affected by Project activities. Other influencing factors of
species distribution include temperature, presence of prey species, and shelter (Sogard et al. 1992,
Steimle and Figley 1996, Stein et al. 2004a, Kohut and Brodie 2019).

Figure 4.6-1 represents the seasonal biomass of demersal fish species in the vicinity of the
Offshore Project Area aggregated from 2010 to 2017. Data were obtained from the Northeast
Ocean Data Portal which used NEFSC Multi-Species Bottom annual spring and fall trawl (NEFSC
trawl) results to calculate and model seasonal biomass of demersal finfish (NROC, 2009). NEFSC
trawl surveys were collected from the Gulf of Maine to Cape Hatteras, North Carolina. These data
illustrate that demersal biomass off the coast of New Jersey fluctuates seasonally, with higher
levels of biomass in the fall than in the spring.

In addition to changes in biomass, seasons influence species distribution, particularly those
species that undergo seasonal migrations as shown in independent trawl survey data. Data were
obtained directly from National Oceanic and Atmospheric Administration (NOAA) Fisheries and
NJDEP from the NEFSC Multispecies Bottom Trawl and NJDEP OSAP Trawl surveys for the Offshore
Project Area between 2009 and 2019 (P. Politis, NOAA Fisheries 2020 personal communication; L.
Barry, NJDEP 2020 personal communication). The Federal and State trawl site locations within the
Offshore Project Area are illustrated in Figure 4.6-2. Twenty NEFSC trawl sites from 2009 to 2019
are located within the WTA?, one of which overlaps both the WTA and the southeastern corner

26 Of the 20 NEFSC trawl sites located in the WTA, 14 occurred in Project 1 WTA, four in Project 2 WTA, and two in the Overlap Area.
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Table 46-2  Top Five Numerically Dominant Demersal Species from NEFSC and NJDEP OSAP trawl surveys (2009 to 2019).”
Project Area Season? ‘ Species
NEFSC Trawl Surveys
Fall Northern Searobin Atlantic Croaker Spot Weakfish Black Sea Bass
Project 1 WTA3
Spring Little Skate Spotted Hake Windowpane Winter Skate Flounder spp.
Fall Northern Searobin Spot Atlantic Croaker Black Sea Bass Atlantic Butterfish
Project 2 WTA3 ) . . Northern Sand
Spring Little Skate Summer Flounder Windowpane Lance Flounder Spp.
Fall Scup Northern Searobin Flounder spp. Little Skate Atlantic Croaker
Monmouth ECC
Spring Spotted Hake Northern Sand Lance | Little Skate Northern Searobin | Winter Flounder

NJDEP OSAP Trawl Surveys

Fall Little Skate Scup Windowpane Northern Searobin | Summer Flounder
Winter American Sand Lance | Silver Hake Windowpane Little Skate Winter Skate
Project 1 WTA3 ) . _ ) _ _
Spring Silver Hake Little Skate Windowpane Winter Flounder Winter Skate
Summer Northern Searobin Spotted Hake Scup Atlantic Croaker Little Skate
Fall Scup Little Skate Northern Searobin | Windowpane Atlantic Croaker
Winter Silver Hake Windowpane Little Skate Spotted Hake Summer Flounder*
American Sand G fish* Northern
i merican San oosefis )
Project 2 WTA? Spring* Little Skate Windowpane Searobin*
Lance* Spotted Hake* .
Striped Bass*
) ) ] ) Little Skate
Summer* | Northern Searobin Atlantic Croaker Smooth Dogfish Windowpane
Spotted Hake
Atlantic ECC Fall Silver Perch Spotted Hake Southern Kingfish | Little Skate Spot
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Table 46-2  Top Five Numerically Dominant Demersal Species from NEFSC and NJDEP OSAP trawl surveys (2009 to 2019)." (cont'd)

Project Area Season? Species

NJDEP OSAP Trawl Surveys
Winter Skate spp. Windowpane Little Skate Winter Flounder Silver Hake
Summer Spotted Hake Little Skate Smooth Dogfish Scup Haddock
Fall Scup Little Skate Spot Spotted Hake Silver Perch
Winter Little Skate Windowpane Spotted Hake Winter Skate Silver Hake

Monmouth ECC ) ) ) American Sand
Spring Scup Northern Searobin Little Skate Spotted Hake Lance
Summer Atlantic Croaker Northern Searobin Clearnose Skate Little Skate Spotted Hake

* Species with average catch sizes less than 5 individuals per tow.

T Ranking is based on the average catch number per tow. The five species with the largest catch numbers per tow were included in the tables above. Calculations
only accounted for the number of tows, not the length or duration of each tow.

2 Fall — September, October, November; Winter — December, January, February; Spring — March, April, May; Summer - June, July, August

3The WTA is comprised of Project 1, Project 2, and the Overlap Area. For the purposes of this table, sampling stations located in the Overlap Area were
incorporated into the analysis of both Project 1 and Project 2 WTAs.

4 Cells with more than one species listed indicate equivalent average catch across all tows in a given season.
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of the Atlantic ECC, and seven trawl sites are located within the Monmouth ECC (see Figure 4.6-
2). Thirty-one NJOSAP trawl sites from 2009 to 2019 are located within the WTA,?” one of which
overlaps with both the Project 1 WTA and the southeastern corner of the Atlantic ECC, 24 trawls
are exclusively located in the Monmouth ECC, and nine trawls are exclusively located in the Atlantic
ECC. Table 4.6-2 represents the top five numerically dominant demersal species collected in the
Offshore Project Area during State and Federal trawl surveys in each season. The most numerically
dominant species typically differed between survey seasons, which could be attributed to seasonal
migrations.

Overall, based on Federal and State trawl surveys conducted between 2009 and 2019 that overlap
with the Offshore Project Area, the total number of individuals and total number of species
collected were highest during fall and summer surveys. This could be attributed to migration
patterns of many finfish and squid species in the Mid-Atlantic Bight that migrate offshore during
winter to utilize warmer waters, then travel inshore during the spring and summer to spawn (Geo-
Marine 2010).

4.6.1.2 Pelagic Fish

As previously stated, the Offshore Project Area, which includes the nearshore areas at the landfall
sites, contains tidal, nearshore, and offshore habitats. Pelagic fish can be found in the nearshore
and offshore environments of the Offshore Project Area. Distribution of pelagic fish varies based
on availability of light, nutrients, dissolved oxygen, temperature, salinity, and water depth, as well
as oceanographic phenomena like the presence of the Cold Pool and the Gulf Stream (NOAA,
2021a; Lentz 2017; Sullivan et al. 2005; Miller et al. 2016). Oceanographic features, such as the
Cold Pool can influence migration and overall travel patterns in pelagic species like Atlantic
butterfish (Kohut and Brodie 2019).

The distribution of many pelagic species changes seasonally with fluctuating water temperatures
(Geo-Marine 2010). Many species that may occur in the Offshore Project Area migrate inshore
during the spring and summer for spawning, and offshore for warmer water during late fall and
winter (Geo-Marine 2010). Seasonal differences in species composition and abundance within the
Offshore Project Area were observed during NEFSC and NJDEP OSAP surveys conducted between
2009 and 2019, with the largest catch numbers occurring in fall and summer (see Figure 4.6-2 for
survey locations). Table 4.6-3 displays the top five numerically dominant pelagic species collected
in the Offshore Project Area during State and Federal trawls for each season. Similar to demersal
fish, the most numerically dominant pelagic fish species differed between survey seasons, which
could be attributed to seasonal migrations.

27 Of the 31 NJOSAP trawl sites located in the WTA, 17 occurred in Project 1 WTA, nine in Project 2 WTA, and five in the Overlap
Area.
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Table 46-3  Top Five Numerically Dominant Pelagic Species from NEFSC and NJDEP OSAP trawl surveys (2009 to 2019)"
Project Area Season? ‘ Species
NEFSC Trawl Surveys
Fall Round Herring Atlantic Butterfish | Bay Anchovy Bluefish Atlantic Moonfish
Project 1 WTA3 Atlantic
Spring Atlantic Herring Spiny Dogfish Blueback Herring | Atlantic Mackerel* | .
Silverside*
Atlantic
Fall Weakfish Bay Anchovy Atlantic Butterfish I, .
Project 2 WTA3 Moonfish
Spring Spiny Dogfish Atlantic Herring Atlantic Silverside | Blueback Herring | Alewife
Atlantic
Fall Round Herring Bluefish Butterfish Weakfish I, .
Monmouth ECC Moonfish
Spring Atlantic Herring Spiny Dogfish* Atlantic Silverside*
NJDEP OSAP Trawl Surveys
Fall Bay Anchovy Round Herring Butterfish Spiny Dodfish Weakfish
Winter Atlantic Herring Blueback Herring | Atlantic Silverside | Spiny Dogfish Alewife
Project 1 WTA3 ) . ) . ) _ . .
Spring Atlantic Herring Spiny Dogfish Butterfish Blueback Herring | Alewife
Summer Atlantic Butterfish | Weakfish Spiny Dodfish Bay Anchovy Bluefish
Fall Spiny Dogfish Round Herring Atlantic Butterfish | Bluefish Weakfish
Winter Atlantic Herring Blueback Herring | Spiny Dogfish American Shad
Project 2 WTA3
Spring Blueback Herring | Atlantic Butterfish | Spiny Dogfish Atlantic Mackerel* | Alewife*
Summer Round Herring Atlantic Butterfish | Weakfish Bluefish Hickory Shad*
Atlantic ECC Fall Bay Anchovy Weakfish Butterfish Atlantic Moonfish | Atlantic Croaker
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Table 4.6-3
(continued)

Top Five Numerically Dominant Pelagic Species from NEFSC and NJDEP OSAP trawl surveys (2009 to 2019)’

Project Area

Species

Season?

NJDEP OSAP Trawl Surveys
. . . . . .. | Threespine )
Winter Atlantic Herring* | American Shad* Atlantic Silverside ) Striped Mullet*
Stickleback*
Summer Butterfish* Spiny Dogfish*
Fall Bay Anchovy Weakfish Butterfish Atlantic Moonfish | Atlantic Croaker
Winter Atlantic Herring Spiny Dogfish Butterfish Atlantic Mackerel
Monmouth ECC
Spring Butterfish Bay Anchovy Atlantic Herring Spiny Dodfish Alewife
Summer Bay Anchovy Butterfish Spiny Dogdfish Round Herring* Weakfish*

* Species with average catch sizes less than five individuals per tow. Low catch numbers for pelagic fish species could be attributed to the sampling method used in
the NEFSC and NJDEP surveys, both of which utilize bottom trawls. Bottom trawls will likely result in higher catches of demersal fish inhabiting the seafloor than

pelagic fish in the water column.

1 Ranking is based on the average catch number per tow. The five species with the largest catch numbers per tow were included in the tables above. Calculations
only accounted for the number of tows, not the length or duration of each tow.
2 Fall — September, October, November; Winter — December, January, February; Spring — March, April, May; Summer - June, July, August

3The WTA is comprised of Project 1, Project 2, and the Overlap Area. For the purposes of this table, sampling stations located in the Overlap Area were

incorporated into the analysis of both Project 1 and Project 2 WTAs.
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Overall, based on Federal and State trawl surveys conducted between 2009 and 2019 that overlap
with the Offshore Project Area, the total number of individuals and total number of species
collected were highest during fall and summer surveys. This could be attributed to migration
patterns of many finfish and squid species in the Mid-Atlantic Bight that migrate offshore during
winter to utilize warmer waters, then travel inshore during the spring and summer to spawn (Geo-
Marine 2010).

4613  Highly Migratory Fish

Highly migratory fish species are extremely mobile pelagic species that travel long distances both
horizontally and vertically in the water column and live in the open ocean. Highly migratory
species presence is not typically correlated with geological or biological features such as bottom
substrate and submerged aquatic vegetation (Geo-Marine 2010). Instead, their presence is often
linked to physiographic or hydrographic features such as ocean fronts, currents, the continental
shelf, or seamounts (Geo-Marine, 2010). Given their mobility, and that they often cross domestic
and international boundaries, species management occurs at a State, Federal, and sometimes
international level. Highly migratory fish species that have the potential to occur within or transit
the Offshore Project Area include tunas, sharks, and swordfish (see Table 4.6-1). Within the
Offshore Project Area, 13 highly migratory species have EFH designated in the Offshore Project
Area, indicating the potential presence of suitable habitat for foraging, spawning, breeding, and
maturation (see Appendix 11-J2). EFH is important for maintaining healthy habitat for these species
which are highly sought after by both commercial and recreational fishermen (see Section 7.4
Commercial Fisheries and For-Hire Recreational Fishing).

46.14  Pelagic Invertebrates (Squid)

Important pelagic invertebrates with ranges that overlap the Offshore Project Area include longfin
inshore squid (Doryteuthis pealeii), Northern shortfin squid (/llex illecebrosus), and Atlantic brief
squid (Lolliguncula brevis). As reported by Geo-Marine (2010) and Guida et al. (2017), squid were
one of the dominant groups caught in NJOSAP and NEFSC independent trawl surveys for a larger
area off of New Jersey that also includes the Offshore Project Area. However, commercial squid
vessel activity from the smaller Offshore Project Area indicates that squid may be less prevalent
in the Offshore Project Area than in other parts of New Jersey.

All three species of squid were collected to various degrees in either the NEFSC or NJDEP OSAP
trawl surveys within the Offshore Project Area between 2009 and 2019 (P. Politis, NOAA Fisheries
2020 personal communication; L. Barry, NJDEP 2020 personal communication).?® Longfin squid
were collected in both the NEFSC and NJOSAP trawl surveys within the Offshore Project Area and
were numerically more abundant during fall and summer surveys. Shortfin squid were collected
in NJOSAP trawl surveys within the Offshore Project Area, but not in NEFSC trawl surveys. All
shortfin squid recorded in NJOSAP trawls were collected during summer surveys. Both longfin

28 Site-specific trawl data from 2009 to 2019 were obtained directly from NOAA and NJDEP for trawl surveys that overlapped with
the Offshore Project Area (WTA, Atlantic ECC, and Monmouth ECC).
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inshore squid and Northern shortfin squid undergo seasonal migrations, moving offshore during
late autumn to overwinter along the edge of the continental shelf and returning inshore during
the spring and early summer (Cargnelli et al. 1999; Hendrickson and Homes 2004). Longfin and
shortfin squid species have designated EFH in the Offshore Project Area (see Section 4.6.1.6 and
Appendix I1-)2).

Atlantic brief squid were collected in NJOSAP trawl surveys in the ECCs, but not in NEFSC trawl
surveys. All brief squid recorded in NJOSAP trawls were collected during fall surveys. This species
of squid, however, is more commonly found in waters south of Maryland (Chesapeake Bay
Program 2020). NOAA has not established EFH for brief squid.

Although squid have the potential to be present in the Offshore Project Area, based on vessel
monitoring system (VMS) data used for monitoring commercial squid vessel activity as well as
vessel trip report (VTR) data for the WTA and ECCS, very little squid vessel effort occurs in the
Offshore Project Area except for a small area of high vessel density along the Monmouth ECC
offshore of the Manasquan Inlet (see Section 7.4 Commercial Fisheries and For-Hire Recreational
Fishing)®. Given this lower level of commercial fishing activity for a lucrative species, squid may
be more abundant in surrounding waters outside of the Offshore Project Area.

46.15  Threatened and Endangered Fish

Five Federally listed threatened or endangered fish species are listed by NOAA as occurring in the
New England/Mid-Atlantic region: Atlantic salmon (Salmo salar), Atlantic sturgeon (Acipenser
oxyrinchus oxyrinchus), giant manta ray (Manta birostris), oceanic whitetip shark (Carcharhinus
longimanus), and shortnose sturgeon (Acipenser brevirostrum) (NOAA 2021a). Oceanic whitetip
sharks are not known to occur in the Offshore Project Area and are reported to live in the open
ocean in water depths greater than 600 ft (183 m) (NOAA 2021a), which is deeper than the water
depth range in the Offshore Project Area. Atlantic salmon are also not expected to occur in the
Offshore Project Area. According to the NOAA ESA Section 7 Mapper, the spatial range of Atlantic
salmon does not extend south of the coast of New Hampshire (NOAA 2020b). Since the Offshore
Project Area is outside the habitat range of the oceanic whitetip shark and the distribution range
of the Atlantic salmon, and no critical habitat is identified within the Offshore Project Area, further
evaluation of these two species in this section is not warranted. The remaining three species are
evaluated for potential occurrence in the Offshore Project Area in Table 4.6-4 and the following
sections.

The likelihood of occurrence of Atlantic sturgeon, giant manta ray, and shortnose sturgeon within
the Offshore Project Area is based on NOAA-published sources and literature reviews. The
definitions for likelihood are as follows:

2 VMS data presented in Section 7.4 Commercial Fisheries and For Hire Recreational Fishing depict relative vessel density between
2015 and 2016.
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e Unlikely — species range does not overlap with the Offshore Project Area or the Offshore
Project Area lacks suitable habitat;

e Low - species range overlaps with the Offshore Project Area and the Offshore Project Area
contains marginally suitable habitat; and
¢ Moderate - species range overlaps with the Offshore Project Area and the Offshore Project

Area contains suitable habitat.

Table 4.6-4  List of Threatened and Endangered Species with Ranges that have Potential to
Overlap the Offshore Project Area

Species (Scientific Name) ESA Status Likelihood of Occurrence
Atlantic sturgeon (Acipenser oxyrhynchus) Endangered Moderate
Giant manta ray (Manta birostris) Threatened Low
Shortnose sturgeon (Acipenser brevirostrum) Endangered Unlikely

Atlantic Sturgeon

The Atlantic sturgeon was listed as a Federally endangered species in 2012. There are five distinct
population segments (DPS) for the Atlantic sturgeon including: the Carolina DPS, Chesapeake Bay
DPS, New York Bight DPS, South Atlantic DPS, and the Gulf of Maine DPS. These DPSs are listed
as endangered, except for the Gulf of Maine DPS which is listed as threatened. Primary threats to
Atlantic sturgeon include degraded water quality, habitat impacts from dredging, bycatch in
commercial fisheries, and vessel strikes (Federal Register 2012).

Atlantic sturgeon is an anadromous species that spends much of its life in estuarine and marine
waters and migrates to freshwater to spawn. They can be found along rivers and nearshore
habitats from Canada to Florida (Federal Register 2012, BOEM 2012). The distribution of Atlantic
sturgeon changes seasonally within the Mid-Atlantic Bight. During fall and spring, aggregations
of Atlantic sturgeon can be found near the mouths of large bays, in water depths less than 20
meters (Dunton et al. 2010). During the winter, these aggregations disperse. Many surveys have
linked Atlantic sturgeon distribution to water depth, temperature, and salinity. In addition, Stein,
Freidland, and Sutherland (2004a) found that Atlantic sturgeon distribution is strongly associated
with prey availability rather than substrate type (e.g., sandy versus rocky bottom). Specifically,
along the coast of New Jersey, Atlantic sturgeon feed on a variety of prey such as polychaetes,
isopods, shrimp, and mollusks (Johnson et al. 1997).

Spawning timing differs geographically for Atlantic sturgeon. Spawning takes place in the spring
or early summer in the northern rivers between Canada and the Delaware River. South of the
Delaware River, spawning occurs in late summer and fall (NOAA 2020c). Eggs will strongly adhere
to rocks, weeds, and other submerged objects (Gilbert 1989). Once the eggs hatch into larvae,
they live along the bottom of the riverbed and drift downstream until they reach brackish water
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where they can reside as juveniles for 1 to 5 years before moving into nearshore coastal waters
(NOAA 2020c).

Stein, Friedland, and Sutherland (2004b) analyzed Atlantic sturgeon bycatch rates in fisheries
along the northeastern coastline of the U.S. to predict species distribution and habitat preference.
The greatest bycatch rates were found between depths of 33 to 164 ft (10 to 50 m), along gravel
or sandy sediment. Similar depths and sediment are found within the Offshore Project Area.

There is no Federally regulated Critical Habitat for Atlantic sturgeon that overlaps with the
Offshore Project Area (NOAA 2020b) and the Offshore Project Area is not located within any
Atlantic sturgeon spawning areas. The two closest spawning rivers are the Hudson and Delaware
Rivers, located 40 mi (64 km) to the north and 53 mi (85 km) to the south of the Offshore Project
Area, respectively. However, it is possible that Atlantic sturgeon could migrate through the
Offshore Project Area on their way to or from these spawning sites. The Offshore Project Area
could also provide foraging habitat given prey availability such as crustaceans, mollusks, and sand
lance (NOAA 2020c; Stein et al. 2004a). Spawning adults can be found in the marine environment
during the fall and winter, while non-spawning adults may remain in the marine environment
during the fall, winter and summer (Stein et al. 2004a).

Giant Manta Ray

The giant manta ray was listed as a Federally threatened species in 2018 (Federal Register 2018).
Giant manta rays are a slow growing, migratory species. Movement of giant manta rays is
dependent on zooplankton movement, current circulation, tidal patterns, seasonal upwelling,
seawater temperature, and mating behavior. Giant manta rays can be found in offshore, oceanic,
and nearshore habitats along the Western Atlantic coast and Pacific Islands in small, highly
fragmented populations (NOAA 2020c).

Threats to giant manta rays include overutilization by foreign commercial and artisanal fisheries
and insufficient enforcement or lack of adequate regulatory mechanisms among foreign nations
to protect manta rays from heavy fishing pressure and related mortality in waters outside of U.S.
jurisdiction (Federal Register 2018). Giant manta rays are often targeted or caught as bycatch in
global fisheries operating within their habitat range. In addition to fishing impacts, recent research
suggests that vessel strikes may be another threat facing manta ray species (McGregor et al. 2019).
Given their low reproductive output (i.e., one pup every 2 to 3 years), giant manta ray populations
are vulnerable to depletion (NOAA 2020c).

Within the last century, giant manta rays have been observed as far north as New Jersey, so
occurrence in the Offshore Project Area is possible. In the past, giant manta rays had been rarely
sighted further north, such as near Block Island off the Rhode Island coast (Gudger, 1922).
However, New Jersey currently represents the northern boundary of manta ray distribution and
given their migratory nature, manta rays are likely to occur only on a transitory basis within the
Offshore Project Area (NOAA 2016). A recent study by Farmer et al. (2022) evaluated the
distribution of giant manta rays off the Eastern U.S. by integrating decades of survey data and
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sightings from numerous sources, including surveys ranging as far north as Maine. Over 5,000
reported manta ray sightings were identified in the Eastern U.S. from 1925-2020, with sightings
recorded only as far north as New Jersey with the bulk of sightings recorded between 26° and 30°
N (off the coast of Florida). A species distribution model was developed using these sightings.
Though sightings were only recorded as far north as New Jersey, results of the model indicated
that there is a non-zero probability that giant manta ray may occur in waters as far north as
Nantucket from June through October. Individuals would be expected to most frequently occur
either nearshore or along the continental shelf edge (Farmer et al.,, 2022).

Shortnose Sturgeon

The shortnose sturgeon was listed as a Federally endangered species in 1967. Shortnose sturgeon
are an anadromous species that travel between rivers and coastal waters along the coastline from
Canada to Florida (NMFS 1998). The shortnose sturgeon can be found in 41 bays and rivers along
the east coast and have been documented to spawn in approximately 19 rivers (NOAA 2020c).
Primary threats to the shortnose sturgeon include habitat degradation, water pollution, dredging,
water withdrawal, fisheries bycatch, and habitat impediments restricting access to spawning
habitat (e.g., dams) (NMFS 1998; BOEM 2012; NOAA 2020c). A recovery plan was created in 1998
which focuses on maintenance of essential habitat, and the minimization and monitoring of
mortality (NMFS 1998).

There are no known shortnose sturgeon populations in rivers between the Hudson and Delaware
Rivers (NMFS 1998) and therefore no populations in New Jersey coastal rivers. The closest
population to the Offshore Project Area is the Delaware River population, within the Mid-Atlantic
metapopulation (NOAA 2020c; NMFS 1998). Shortnose sturgeon migratory activities occur in the
spring and winter, coinciding with spawning events. Spawning takes place during the spring or
late summer (NMFS 1998; BOEM 2012; NOAA 2020c). Once laid, the eggs adhere to rocks, weeds,
or other submerged objects (Gilbert 1989). After spawning, adults typically move quickly
downstream to the lower reaches of rivers or estuaries.

The Offshore Project Area is not located within any shortnose sturgeon spawning areas. The
closest shortnose sturgeon spawning river is the Delaware River, located 53 mi (85 km) to the
south of the Offshore Project Area. In addition, there is no Federally regulated Critical Habitat for
shortnose sturgeon that overlaps with the Offshore Project Area (NOAA 2020b). Shortnose
sturgeon could migrate through the Offshore Project Area on their way to or from spawning sites.
However, shortnose sturgeon are expected to occur rarely in the Offshore Project Area since they
are more closely restricted to freshwater than the Atlantic sturgeon (Gilbert 1989). The Shortnose
Sturgeon Status Review Team (2010) also described shortnose sturgeon as spending less time in
open ocean habitats and spawning farther upriver than Atlantic sturgeon. Therefore, the presence
of shortnose sturgeon in the Offshore Project Area is unlikely due to its lack of river or estuarine
features (Geo-Marine 2010).
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4616  Essential Fish Habitat

EFH is an important part of the Magnuson-Stevens Fishery Conservation and Management Act
(MSFCMA) regulations and is defined as: “those waters and substrate necessary to fish for
spawning, breeding, feeding, or growth to maturity (16 U.S.C. § 1802(10)). NOAA further clarifies
the terms in this definition as follows (50 CFR 600.10):

e Waters include aquatic areas and their associated physical, chemical, and biological
properties that are used by fish and may include aquatic areas historically used by fish
where appropriate.

e Substrate includes sediment, hard bottom, structures underlying the waters, and
associated biological communities.

e Necessary means the habitat required to support a sustainable fishery and the managed
species' contribution to a healthy ecosystem.

e Spawning, breeding, feeding, or growth to maturity covers a species' full life cycle.

A Preliminary EFH Assessment (see Appendix 1I-J1), which followed the approach suggested by
NOAA Fisheries in a virtual meeting held on May 20, 2020 (NOAA Fisheries, 2020 personal
communication), was prepared at the request of BOEM to provide information needed to begin
their consultation with NOAA Fisheries regarding EFH and EFH species. Throughout 2019 and
2020, Atlantic Shores conducted high resolution geophysical (HRG) and geotechnical surveys in
the Offshore Project Area, including benthic grab samples, seafloor plan and profile imagery, and
ecological classification of benthic habitats to support the assessment of EFH in the Offshore
Project Area. Existing available data and information from these surveys are included in the
Preliminary and Revised EFH Assessments (see Appendix II-J1 and J2). Additional video surveys
were conducted through 2021, resulting in high-resolution mapping of benthic habitat. The results
of these surveys are provided in Appendices II-A1 and II-G1 through 1I-G4. Additional discussion
of benthic habitat and EFH is provided in the Revised EFH Assessment (Appendix I1-J2).

EFH data and text descriptions were downloaded from the NOAA Fisheries Essential Fish Habitat
Data Inventory for the Essential Fish Habitat Mapper, an online mapping application (NOAA
2021c). The data were then queried using GIS software to obtain results for EFH designations in
the WTA for Projects 1 and 2, Atlantic ECC, and Monmouth ECC. Within these areas that
encompass the Offshore Project Area, a total of 36 fish and five invertebrate species have
designated EFH for various life stages. Table 4.6-5 summarizes the life stages of each species that
has designated EFH within the WTA for Projects 1 and 2, Atlantic ECC, and Monmouth ECC. If a
life stage for a particular species is checked as potentially present in one of the offshore project
areas, then some or all of that area overlaps with designated EFH for that life stage and species.
Detailed EFH definitions and life history descriptions for designated species and life stages and an
assessment of potential Project effects to EFH and EFH species are included in the Revised EFH
Assessment (see Appendix 11-J2).
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NOAA Fisheries also defines habitat areas of particular concern (HAPC) as a subset of EFH for
areas that exhibit one or more of the following traits: rare, stressed by development, provides
important ecological functions for Federally managed species, or is especially vulnerable to
anthropogenic degradation. There is one HAPC located within the Offshore Project Area, HAPC
for sandbar shark (Carcharhinus plumbeus). Sandbar shark HAPC constitutes important nursery
and pupping grounds which have been identified in shallow areas and at the mouth of Great Bay,
New Jersey; in lower and middle Delaware Bay, Delaware; lower Chesapeake Bay, Maryland; and
offshore of the Outer Banks of North Carolina in water temperatures ranging from 59 to 86 °F (15
to 30 °C); salinities at least from 15 to 35 parts per thousand (ppt); water depth ranging from 2.6
to 75 ft (0.8 to 23 m); and in sand and mud habitats (NOAA, 2017).

Part of the HAPC for sandbar shark at the mouth of Great Bay, New Jersey overlaps with the
inshore portion of the Atlantic ECC (see Figure 4.6-3). Pregnant sandbar shark females have the
potential to occur in the area between late spring and early summer, when they reportedly give
birth and depart shortly after (Merson and Pratt 2007). Sandbar shark neonates and juveniles
occupy the nursery grounds to feed in early summer until they migrate to warmer waters in the
fall (Rechisky and Wetherbee, 2003; Springer, 1960). The majority of neonate and juvenile sandbar
sharks within the Great Bay HAPC have been documented in mid-summer in shallow, near shore-
areas including inside Great Bay and in the vicinity of Little Egg Inlet, and not within the Atlantic
ECC area (Rechisky and Wetherbee, 2003; Merson and Pratt, 2007). Further details on sandbar
shark HAPC are provided in the Revised EFH Assessment (see Appendix II-J2).
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Table 4.6-5  EFH Designations for Species in the Offshore Project Area

Species and Life Eggs Larvae/Neonate Juvenile Adult

1
Stages Project Project 5 M. Project Project A. M. Project Project A. . Project Project A. M.

1 2 1 2WTA? EcCc  ECC 1 2 ECC ECC
WTAZ  WTA? WTAZ  WTA?

New England Finfish Species

Atlantic Cod

(Gadus morhua)

Atlantic Herring
(Clupea harengus)

Clearnose Skate

(Raja eglanteria)

Haddock
(Melanogrammus X X X

aeglefinus)

Little Skate
(Leucoraja X X X X X X X X

erinacea)

Monkfish (Lophius

americanus)

Ocean Pout
(Macrozoarces X X X X X X X X

americanus)

Pollock (Pollachius

virens)
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Table 4.6-5  EFH Designations for Species in the Offshore Project Area (continued)

Species and Life Eggs Larvae/Neonate Juvenile Adult
1
S Project | Project A. M. | Project Project A. M. Project Project A. M. Project Project A. [\
1 2 ECC  ECC 1 2 ECC ECC 1 2 ECC ECC 1 2 ECC ECC
WTA?  WTA? WTA?2  WTA? WTA2 WTA? WTA?  WTA?
New England Finfish Species
Red Hake (Urophycis
X X X X X X X X X X X X X X X X
chuss)
New England Finfish Species
Red Hake (Urophycis
X X X X X X X X X X X X X X X X
chuss)
Silver Hake
(Merluccius X X X X X X X X X X X
bilinearis)
White Hake
) . X X X
(Urophycis tenuis)
Windowpane
Flounder
X X X X X X X X X X X X X X X X
(Scophthalmus
aquosus)
Winter Flounder
(Pseudopleuronectes X X X X X X X X X X X X
americanus)
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Table 4.6-5  EFH Designations for Species in the Offshore Project Area (continued)

Species and Life Eggs Larvae/Neonate Juvenile Adult
1
S Project Project A. M. | Project Project @ A. M. Project Project A. M. Project Project A. [\
1 2 ECC ECC 1WTA? 2 ECC  ECC L 2 ECC ECC L 2 ECC ECC
WTA2  WTA? WTA2 WTA?2 WTA? WTA2  WTA?
New England Finfish Species
Winter Skate
) X X X X X X X X

(Leucoraja ocellate)
Witch Flounder
(Glyptocephalus X X X X X X X X X X X
cynoglossus)
Yellowtail Flounder

i ) X X X X X X X X X X X X X X X
(Limanda ferruginea)
Mid-Atlantic Finfish Species
Atlantic Butterfish
(Peprilus X X X X X X X X X X X X X X
triacanthus)
Atlantic Mackerel
(Scomber X X X X X X X X X X X X X
scombrus)
Black Sea Bass
(Centropristis X X X X X X X X X X X
striata)
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Table 4.6-5  EFH Designations for Species in the Offshore Project Area (continued)

Species and Life

Stages'

Bluefish
(Pomatomus

saltatrix)

Eggs

Project
p.
WTA?

Larvae/Neonate

Project A.

1 WTA? 2 ECC  ECC

WTA?

Juvenile

Project

2
WTA?

Adult

Project

p

WTA?

Mid-Atlantic Finfish Species

Scup (Stenotomus
chrysops)

Spiny Dogfish3

(Squalus acanthias)

Summer Flounder
(Paralichthys

dentatus)

New England Invertebrate Species

Atlantic Sea
Scallop
(Placopecten

magellanicus)

Mid-Atlantic Invertebrate Species
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Table 4.6-5  EFH Designations for Species in the Offshore Project Area (continued)

Species and Life Eggs Larvae/Neonate Juvenile Adult

Project Project A. M. Project Project A. M. | Project Project A. M. Project Project A. M.

1 2 ECC ECC 1WTA? 2 ECC | ECC ECC 1 2 ECC ECC
WTA2  WTA? WTA2  WTA?

Atlantic Surfclam

(Spisula X X X X X X X X

solidissima)

Mid-Atlantic Invertebrate Species

Longfin Inshore

Squid (Doryteuthis X X X X X X X X X X X
pealeii)

Northern Shortfin

Squid (lllex X X X

illecebrosus)

Ocean Quahog
(Arctica islandica)

Highly Migratory Species

Tunas

Albacore Tuna

(Thunnus alalunga)

Bluefin Tuna

(Thunnus thynnus)
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Table 4.6-5  EFH Designations for Species in the Offshore Project Area (continued)

Species and Life Eggs Larvae/Neonate Juvenile Adult

Stages'

Project Project A. M. Project | Project A. M. | Project Project A. M. Project Project A. M.

1 2 ECC | ECC L 2 ECC | ECC ECC 1 2 ECC ECC
WTA2 | WTA? WTA? WTA2  WTA?

Skipjack Tuna
(Katsuwonus X X X X X X X X

pelamis)

Highly Migratory Species

Yellowfin Tuna

(Thunnus X X X X
albacares)
Sharks
Blue Shark
X X X X X X
(Prionace glauca)

Common Thresher

Shark (Alopias X X X X X X X X X X X X
vulpinus)

Dusky Shark

(Carcharhinus X X X X X X X X X X X X
obscurus)

Sand Tiger Shark

(Carcharias taurus)
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Table 4.6-5  EFH Designations for Species in the Offshore Project Area (continued)

Species and Life Eggs Larvae/Neonate Juvenile Adult

Project Project A. M. | Project | Project A. M. Project Project A. M. Project Project A. M.

1 2 ECC L 2 ECC ECC ECC 1 2 ECC ECC
WTA2  WTA? WTA? WTA2  WTA?

Sandbar Shark
(Carcharhinus X X X X X X X X X X X X

plumbeus)

Highly Migratory Species

Shortfin Mako
Shark (Isurus

oxyrinchus)

Smoothhound
Shark Complex
(Atlantic Stock)

(Mustelus canis)

Tiger Shark
(Galeocerdo cuvieri)

White Shark
(Carcharodon X X X X X X

carcharias)

South Atlantic Finfish Species*
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Table 4.6-5  EFH Designations for Species in the Offshore Project Area (continued)

Species and Eggs Larvae/Neonate Juvenile Adult

H 1
Life Stages Project  Project A. M. Project Project A. M. Project | Project A. M. Project Project A. M.

1 2 ECC ECC 1WTA? 2 ECC ECC 1 2WTA?  EcCc  ECC 1 2 ECC ECC
WTA? a2 WTA? WTAZ WTAZ  WTA?

King Mackerel
(Scomberomorus X X X X X X X X X X X X X X X X

cavalla)

South Atlantic Finfish Species*

Spanish
Mackerel

(Scomberomorus

maculatus)

T A.ECC- Atlantic ECC; M.ECC- Monmouth ECC

2The WTA is comprised of Project 1, Project 2, and the Overlap Area. For the purposes of this table, sampling stations located in the Overlap Area were
incorporated into the analysis of both Project 1 and Project 2 WTAs.

3 Spiny dogfish EFH can be further broken down by sub-male and sub-female life stages. These life stages refer to smaller adults that are not full grown. These
stages have a different spatial distribution than full-grown adults. Spiny dogdfish sub-female EFH can be found in the WTA, Atlantic and Monmouth ECC. Spiny
dogfish sub-male EFH is only located in the Monmouth ECC.

4 Based on consultations with NOAA, EFH for king and Spanish mackerel occurs in the Mid-Atlantic Bight, and therefore was added to the analysis; however, based
on a review of available data, EFH for these species does not exist in the Offshore Project Area.
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4.6.2 Potential Impacts and Proposed Environmental Protection Measures

The potential IPFs which may affect finfish and pelagic invertebrate resources, and their respective
EFH, during Project construction, operations and maintenance (O&M), or decommissioning are
presented in Table 4.6-6.

Table 4.6-6  Impact Producing Factors for Finfish and Pelagic Invertebrates

Construction & Operations &

Impact Producing Factors

Decommissioning

Installation Maintenance

Installation and maintenance of new

structures and cables ° ¢ ¢
Anchoring and jack-up vessels ° ° °
Noise ° ° °
Electromagnetic fields °

Light ° ° °
Presence of structures and cables ° °
Monitoring Surveys ) ° °
Vessel Movement ° ° °

The maximum Project Design Envelope (PDE) analyzed for impacts to finfish and pelagic
invertebrate resources and EFH is the maximum offshore build-out of the Projects (as defined in
Section 4.11 of Volume 1), assuming the use of all piled foundations for the assessment of
underwater noise. Potential impacts from offshore spills, discharges, and accidental releases are
considered to have a low likelihood of occurrence and are discussed in Section 9.2.3. Section 3.2
Water Quality provides further detail on measures to minimize the potential for drilling fluid
release and frac-outs during horizontal directional drilling (HDD) installation at the landfall sites,
including the development of an HDD Contingency Plan.

Due to the important conservation status of the threatened and endangered species that have
the potential to occur in the Offshore Project Area, a brief discussion of potential effects to these
species is provided. As described in Section 4.6.1.5, based on their range and habitat preference,
it is unlikely for the endangered shortnose sturgeon to occur in the Offshore Project Area and the
threatened giant manta ray is at the northern boundary of its range in New Jersey and may only
occur on a transitory basis. Therefore, potential impacts from Project activities to protected finfish
species were only considered for Atlantic sturgeon.

Potential Project-related impacts to the Atlantic sturgeon would not be materially different from
those described for other fish species in the following sections. As described in Section 4.6.1.5, no
spawning areas or Federally regulated Critical Habitat for Atlantic sturgeon overlap with the
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Offshore Project Area (NOAA 2020b). Therefore, no eggs or larvae of Atlantic sturgeon are
expected to be present in the Offshore Project Area. Seasonal migratory patterns allow the
potential for juvenile and/or adult Atlantic sturgeon to be present in the Offshore Project Area.
However, they are not expected to be a regular visitor or occupant in large numbers. Where
relevant, IPFs evaluated in the following sections identify how Project activities may affect Atlantic
sturgeon.

4.6.2.1 Installation and Maintenance of New Structures and Cables

The installation and maintenance of new foundation structures and offshore cables includes
installation of associated scour and cable protection. These activities may affect finfish and pelagic
invertebrate resources and EFH through direct seafloor disturbance and temporary increases in
suspended sediment and deposition; however, as evident from environmental assessments and
surveys performed in the Offshore Project Area, this area is dynamic in nature and experiences
regular disturbance from natural (e.g., waves, storms, mobile sediment) and anthropogenic (e.g.,
fishing and vessel activity) sources. In addition, the area of disturbance will be small relative to the
total area of surrounding habitat.

This section focuses on the temporary direct and indirect disturbances that will primarily occur
during the construction phase. Section 4.6.2.6 addresses permanent seafloor disturbance from the
footprints of foundations, scour protection, and offshore cable protection that will result in habitat
conversion of primarily sandy substrate to hard substrate. The O&M phase is expected to have
significantly lower seafloor disturbance than Project construction. During O&M, Project
components will be carefully monitored as described in Volume |, Section 5.0. If portions of buried
offshore cables require maintenance, the sediment cover may need to be removed temporarily
for inspection and possible replacement of a portion of the cable. These activities would
temporarily disturb the seafloor but would be short-term and extremely localized. The
decommissioning phase is expected to have similar, but less seafloor disturbance than Project
construction.

Temporary Habitat Loss and Disturbance from Direct Seafloor Disturbance

Benthic habitat will be temporarily disturbed during construction. However, as evidenced by site-
specific HRG and benthic survey images conducted for the Projects, this area is dynamic in nature
and exhibits wide-spread bottom disturbance from existing marine uses and mobile sediment.
The species and habitat in the Offshore Project Area, including EFH, are adapted to disturbance
and are expected to recover in the short-term. In addition, the area of disturbance is small relative
to the total area of available surrounding habitat (Table 4.6-7).

Seafloor-disturbing activities during construction of the wind turbine generator (WTG) and
offshore substation (OSS) foundations include jack-up vessel positioning and anchoring (impacts
described in Section 4.6.2.2), seabed preparation, foundation placement, and scour protection
installation. Seabed preparation may be required for gravity-based foundations or in areas with
large sand bedforms. Seafloor-disturbing activities during installation of the offshore cables
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include anchoring, pre-installation activities (e.g., sand bedform removal, boulder relocation, and
a pre-lay grapnel run), offshore cable installation, cable protection installation, where needed, and
excavation of the HDD pit. Detailed methodologies for conducting these activities are described
in Section 4.0 of Volume I.

The maximum area of seabed disturbance associated with these activities in the Offshore Project
Area is summarized in Table 4.6-7. Based on the range of activities in the Project lifecycle
associated with the maximum case PDE, the total area of temporary seafloor disturbance (not
including the area of the seafloor that will be permanently occupied by structures or cables [see
Section 4.6.2.6]) in the WTA is 4.41 square miles (mi®) (11.42 square kilometers [km?]), which
represents approximately 2.8% of the 160 mi® (413 km?) WTA area. Within the Project 1 WTA, the
total temporary seafloor disturbance is 2.32 mi® (5.99 km?). Within the Project 2 WTA, the total
temporary seafloor disturbance is 2.17 mi® (5.63 km?). The total temporary seafloor disturbance in
the Atlantic ECC is 0.83 mi® (2.14 km?) and the total temporary seafloor disturbance in the
Monmouth ECC is 2.26 mi* (5.86 km?), for a total temporary disturbance of 3.09 mi? (8 km?) for
both ECCs combined (Table 4.6-7). This estimated area of disturbance represents approximately
6.3% of the entire ECC area which is small relative to the total area of available surrounding habitat
in the WTA and ECCs. Temporary direct seabed disturbance from the Projects will be limited to
these areas.

Table 4.6-7 Maximum Total Seabed Disturbance

Maximum Area of Seafloor Disturbance

Additional

Offshore Project Area Component
Temporary

Permanent

. Total

Disturbance )
Disturbance

441 mi% (11.42
km?)

Maximum Total Seabed Disturbance

1.01 mi? (2.60 km?
in the WTA'2 mi* (2.60 km?)

5.42 mi? (14.02km3)

Maximum Total Seabed Disturbance

in Project 1 WTA' 0.57 mi? (1.50 km?)

2.32 mi? (5.99 km?) | 2.88 mi? (7.48 km?)

Maximum Total Seabed Disturbance

in Project 2 WTA' 0.49 mi? (1.25 km?)

2.17 mi? (5.63 km?) | 2.66 mi2 (6.87 km?)

Maximum Total Seabed Disturbance

in the ECCs

0.38 mi2 (0.98 km?)

3.09 mi? (8.00 km?)

3.47 mi? (8.99 km?)

Atlantic ECC

0.06 mi? (0.16 km?)

0.83 mi? (2.14 km?)

0.89 mi? (2.30 km?)

Monmouth ECC

0.32 mi2 (0.83 km?)

2.26 mi? (5.86 km?)

2.58 mi? (6.69 km?)

' Seabed disturbance values within the WTA are reflective of a monopile-only scenario for WTG foundations due to
monopiles resulting in the largest area of disturbance to the seabed. If piled jackets are used for WTG foundations in
Project 2, the area of disturbance to the seafloor will be less. See Section 4.11 of Volume | for additional information
about impacts from piled jackets.

2 Given that the Overlap Area could be incorporated into Project 1 or Project 2, disturbance associated with the Overlap
Area is included in both the Project 1 WTA and Project 2 WTA disturbance calculations.
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Given the dynamic nature of sediment processes and existing disturbances in the Offshore Project
Area, Project seabed disturbing activities are expected to create only temporary and localized
alterations to the seafloor habitat. The benthic community associated with the fine, medium, and
gravelly sand that dominates the Offshore Project Area is expected to rapidly recover following
construction (Brooks et al., 2004; Guarinello et al., 2017; Guida et al. 2017). A review of studies of
the recovery and recolonization along the U.S. East Coast by Brooks et al. (2004) reported that
recovery of benthic assemblages to background levels following dredging disturbance can range
from 3 months to 2.5 years with recovery time dependent on site-specific taxa, type of sediment
disturbance, and environmental conditions. BOEM (2021) reported that benthic assemblages
subjected to physical disturbance in soft sediment communities typically recover in 6 to 18 months
through dispersal from adjacent areas, assuming the affected area is not disturbed during the
recolonization period. Therefore, Project-related seabed disturbance is unlikely to result in long-
term adverse effects to benthic habitat or displacement of finfish or invertebrate species because
these habitats have persisted through natural and anthropogenic disturbances (e.g., vessel traffic
and fishing activities) and the finfish, invertebrate, and EFH species in these dynamic areas are
adapted to survive periodic disturbances (Guida et al. 2017) similar to those associated with
Project activities. For these reasons, Project-related impacts from the installation and maintenance
of structures and cables to the benthic community, which supports benthic and demersally-
oriented finfish species and their EFH, are expected to be temporary and localized.

For those locations in the Offshore Project Area identified by site-specific surveys as complex
habitat, the installation and maintenance of new structures, cables, and associated vessel
anchoring and jacking activities could result in longer-term effects to finfish habitat, including
EFH, because complex habitats are reported to have longer recovery times than areas with soft
sediment (HDR 2020). Mapped complex habitat in the Offshore Project Area is reported in
Appendix 1I-A1 and I1-J2. All Project activities will occur in previously surveyed areas and Atlantic
Shores has selected installation tools and methods that minimize disturbance to bottom habitats,
including complex habitats, to the maximum extent practicable. In addition, the Offshore Project
Area does not contain any salt marshes, mud flats, coral reefs, or significant areas of submerged
aquatic vegetation such as eel grass, which are considered sensitive habitats for finfish,
invertebrates and EFH species.

Another sensitive habitat in the Offshore Project Area is the sandbar shark HAPC, part of which
overlaps with the nearshore portion of the Atlantic ECC (see Figure 4.6-3). The portion of the HAPC
closest to the Atlantic Landfall Site will be avoided by using HDD techniques. The remaining
approximately 4.7 mi (7.67 km) of the Atlantic ECC that traverses the HAPC will be temporarily
disturbed during ECC cable installation. Specifically, offshore cable installation is anticipated to
create a trench with a maximum width of up to approximately 3.3 ft (1 m) with the installation
tool’s skids or tracks creating an additional 13 ft (4 m) of surficial seabed disturbance. This results
in approximately 0.01 mi? of direct seabed disturbance to sandbar shark HAPC, which is a small
area in relation to the surrounding available undisturbed HAPC for sandbar shark. In addition,
nearshore cable installation activities will be conducted outside of the anticipated peak period of
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sandbar shark nursery and pupping activity between June 1 and September 1. Other
environmental protection measures employed to minimize impacts to finfish, pelagic
invertebrates, and EFH (e.g., cable burial, use of anchor midline buoys and anchor plan) will also
contribute to minimizing impacts to sandbar shark HAPC. Atlantic Shores will coordinate with
BOEM, NOAA Fisheries, and NJDEP during the EFH Consultation process to further establish
mutually agreeable mitigation measures for sandbar shark HAPC, as necessary.

Most species in the Offshore Project Area, including those with designated EFH, have pelagic early
life histories (eggs and larvae) and are not dependent on benthic habitat. Therefore, modification
and/or disturbance of the seafloor, including temporary sediment suspension and deposition will
not impact these species or life stages. There may be some temporary impacts on the use of
specific areas by these species during construction resulting from increased sediment suspension
in the lower water column; however, as stated in the following section, any sediment plume
generated during Project construction is expected to be small, localized, and temporary. In
addition, given their mobile nature, pelagic juvenile and adult life stages should largely avoid
these areas during the period of disturbance. During this time, these species will be able to forage
in nearby areas and are expected to return soon after sediment disturbing activities are complete.

Sessile benthic species (e.g., Atlantic surfclam and ocean quahog) or species with early life stages
that are dependent on benthic habitat (e.g., ocean pout (Macrozoarces americanus) eggs, winter
flounder eggs and larvae, Atlantic sea scallop eggs and larvae, and longfin inshore squid eggs)
will be more susceptible to injury or mortality from seabed disturbing Project activities. Mortality
of these species will most likely be limited to the direct footprint of the disturbance. These species
will also be more susceptible to temporary increases in sediment suspension and deposition;
however, as stated in the following section, any sediment plume generated during Project
construction is expected to be small, localized, and temporary. Any injury of mortality to these
species and life stages is not expected to result in population level effects given the surrounding
available habitat that will not be disturbed. The extent of impacts on the early life stages of these
species will also be dependent on the time of year that Project activities occur, as early life stages
will only be present for short periods during specific times of year depending on the species.
Therefore, the potential exposure of the most vulnerable early life stages to seabed disturbance
will be limited to only their seasonal presence in the Offshore Project Area.

Mobile juvenile and adult life stages of benthic and demersal finfish species are less likely to
experience injury or mortality during seafloor disturbing activities because they are expected to
temporarily leave the immediate area during these activities. By moving away from Project-related
activities, mobile finfish would be able to avoid direct mortality and injury; however, they may be
temporarily displaced from a portion of available habitat in the Offshore Project Area. During this
time, these species will be able to forage in nearby areas and are expected to return soon after
sediment disturbing activities are complete. The extent of impacts to individual older life stages
of species is also affected by the time of year that Project activities occur. Many species within the
Offshore Project Area migrate seasonally, such as black sea bass, scup, monkfish (Lophius
americanus), and spiny dogfish and use benthic habitat for only a portion of their life stage.
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Therefore, the potential exposure of these species to seabed disturbance will be limited to their
seasonal presence in the Offshore Project Area.

Based on documented cases of habitat recolonization and recovery, after significant disturbances
involving benthic communities like those found in the Offshore Project Area, and the assumption
that the surrounding available habitat will not be disturbed, seafloor-disturbing Project activities
are not expected to result in long-term population-level effects to the resident benthic organisms
and communities that support finfish, pelagic invertebrates, and their EFH. Although localized
mortality of some benthic invertebrates is anticipated in the Offshore Project Area, impacts are
not expected to be significant at the population level and would not measurably alter the
environmental baseline, as similarly concluded in BOEM (2021).

Environmental protection measures such as using HDD techniques to avoid seabed disturbance
impacts at the landfall sites, burying offshore cables to a target depth of 5 to 6.6 ft (1.5 to 2 m),
using installation tools that minimize seabed disturbance to the maximum extent practicable, and
using anchor midline buoys and an anchoring plan, where feasible, will support the avoidance
and/or minimization of impacts to finfish, pelagic invertebrates, and their EFH.

Suspended Sediment and Deposition

Various sediment-disturbing Project activities conducted during construction, O&M, and
decommissioning have the potential to suspend sediments into the water column resulting in the
transport and deposition of these sediments on the seafloor. As described in Section 2.1 Geology,
sediments disturbed during Project activities are not expected to contain hazardous contaminants.
Therefore, during all phases of the Projects, finfish and pelagic invertebrates will primarily be
affected by the short-term, localized, and temporary physical suspension of sediments and
resulting deposition.

The primary construction activities that will result in elevated suspended sediment concentrations
and deposition include seabed preparation, sand bedform removal, offshore cable installation,
and excavation at the offshore HDD pit. In order to determine the extent of suspended sediment
and deposition produced by construction activities, a Sediment Transport Modeling study was
conducted (see Appendix II-J3). This study examined the extent and duration of elevated total
suspended solids (TSS) concentrations and sediment deposition as a result of offshore cable
installation and HDD activities at the Monmouth and Atlantic Landfall Sites. Additional modeling
of sandwave clearance®* was performed to bound the potential effects of seabed preparation,
prior to cable installation (Attachment A of Appendix I1-J3).

30 Dredged material from sandwave removal will be discharged low in the water column within surveyed areas that contain sand
bedforms, used for ballast in GBS foundations if those foundations are selected for the Projects, or transported a short distance to an
agreed-upon disposal site outside the Lease Area.
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Suspended Sediment Concentration Predictions

Model simulation results of above-ambient TSS concentrations stemming from cable installation
for the inter-array cable, Monmouth ECC, and Atlantic ECC remained relatively close to the route
centerline, were constrained to the bottom of the water column, and were short-lived. Table 4.6-
8 summarizes the extent and duration of suspended sediment concentrations resulting from cable
installation, HDD activities, and sandwave clearance. Simulations of several possible inter-array
cable or offshore export cable installation methods using either jet trenching installation
parameters (for inter-array cable and export cable installation) or mechanical trenching installation
parameters (for inter-array cable installation only) predicted above-ambient TSS of >10 milligrams
per liter (mg/L)*! stayed relatively close to the route centerline. This is due to sediments being
introduced to the water column closer to the seabed. TSS concentrations of >10 mg/L traveled a
maximum distance of approximately 1.8 mi (2.9 km), 1.6 mi (2.6 km), and 1.1 mi (1.7 km) for inter-
array, Monmouth ECC, and Atlantic ECC cable installation, respectively (see Table 4.6-8). For the
landfall approach scenarios, use of an excavator was assumed and sediment was introduced at
the surface. This resulted in a maximum distance for the predicted above-ambient TSS
concentrations >10 mg/L of approximately 2.1 mi (3.3 km) and 1.2 mi (1.9 km) for the Monmouth
and Atlantic HDD pits, respectively (see Table 4.6-8).

For the inter-array cable and Atlantic ECC model scenarios, above-ambient TSS concentrations
substantially dissipated within 2 to 4 hours and fully dissipated in 6 or less hours. For the
Monmouth ECC model scenarios, above-ambient TSS concentrations substantially dissipated
within 2 to 6 hours but required up to 13 hours to fully dissipate, likely due to the relatively longer
route (i.e., larger volume of suspended sediment), route orientation in relation to currents, and
more frequent occurrence of fine sediment. For the landfall approach scenarios, the tails of the
plumes, with concentrations of >10 mg/L, were transported away from the source and were short-
lived, while concentrations around the HDD pits dissipated within 12 hours for the Monmouth
HDD pit and 11 hours for the Atlantic HDD pit. The larger areas of TSS concentrations above
thresholds and the longer time for the plume to diminish to ambient conditions for the Monmouth
HDD pit may be attributed to sediments being released in deeper water, the higher fraction of
fine sediments taking longer to settle, and slightly stronger currents transporting the sediments
parallel with the shore.

Predicted above-ambient TSS concentrations stemming from sandwave clearance activities also
remained relatively close to the route centerline and were short-lived. The maximum distance for
predicted above-ambient TSS concentrations of >10 mg/L was approximately 2.0 mi (3.2 km) (see
Table 4.6-8). Above-ambient TSS concentrations were predicted to substantially dissipate within
4 to 6 hours and to fully dissipate in less than 12 hours for most areas.

31 |n the Mid-Atlantic Bight, 10 mg/L is considered within the range of ambient TSS concentration conditions (Balthis et al. 2009).
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Table 4.6-8 Suspended Sediment Modeling Results from Cable Installation and HDD Activities

Scenario Maximum Maximum Extent of Maximum Maximum Extent
Duration of  TSS 210 mg/L (km) Duration of TSS of TSS 2100 mg/L

TSS >10 >100 mg/L (hrs) (km)
mg/L (hrs)

Offshore Cable Installation

Inter-array Cable -

5.7 2.6 2.5 15
Jet Trencher
Inter-array Cable -

. 6.3 2.9 2.7 0.9

Mechanical Trencher
Monmouth Export

12.8 2.6 6.0 1.5
Cable - Jet Trencher
Atlantic Export Cable -

5.5 17 0.8 <0.1

Jet Trencher

HDD Activities at Landfall Site

Monmouth Landfall
Representative HDD Pit 12.3 33 11 04
Excavator

Atlantic Landfall
Representative HDD Pit 10.7 1.9 10.3 0.1
Excavator

Sandwave clearance

Representative
Sandwave Clearance, 12.5 3.2 7.0 2.1
Monmouth ECC

These model predictions agree with modeling results conducted for similar projects in similar
sediment conditions (BOEM 2021; Elliot et al. 2017; West Point Partners, LLC 2013; ASA 2008).
Actual suspended sediment concentrations and sediment transport during installation may be
even lower given that environmental monitoring surveys conducted during installation of the
Block Island Wind Farm submarine cable found that suspended sediment levels measured during
jet plow installation were up to 100 times lower than those predicted by the modeling (Elliot et al.
2017).

Elevated suspended sediment concentrations have the potential to influence feeding and foraging
behavior, respiratory functionality, and survival of finfish species; however, impacts vary by species
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and life stage (Wilber and Clark 2001). Historically, studies on the impacts of suspended sediments
on marine organisms have heavily focused on sediment concentrations. More recent studies have
shown that exposure duration is also an important influencing factor (Wilber and Clark 2001).
Wilber and Clark (2001) compiled numerous studies which examined the impacts of suspended
sediment concentration and exposure duration. A majority of the studies observed lethal impacts
at high sediment concentrations and long exposure durations. One study conducted by Auld and
Schubel (1978) showed a 13% mortality rate in American shad larvae when exposed to suspended
sediment concentrations of 100 mg/L for a duration of 4 days (Wilber and Clark 2001). Another
study conducted by Sherk et al. (1974) showed a 10% mortality in Atlantic silverside juveniles and
adults when exposed to sediment concentrations of 580 mg/L for 1 day (Wilber and Clark 2001).

Results from the Sediment Transport Modeling report showed that suspended sediment
concentrations greater than 100 mg/L are only anticipated to last up to 11 hours for HDD activities,
6 hours for cable installation, and 7 hours for sandwave clearance (Table 4.6-8), all of which are
significantly less than the multiple-day studies compiled by Wilber and Clark (2001). Additionally,
concentrations greater than 100 mg/L are expected to be localized, extending up to a maximum
distance of 0.9 mi (1.5 km), 0.2 mi (0.4 km), and 1.3 mi (2.1 km) from cable centerlines, HDD
activities, and sandwave clearing, respectively. Therefore, while effects could occur to less mobile
individuals and early life stages in the immediate vicinity of the cable and HDD activities, these
effects are expected to be short-term and not result in high levels of mortality.

Sediment Deposition Predictions

Installation and maintenance of structures and cables will also result in the transport of sediment
that will subsequently deposit over time as sediment particles settle through the water column to
the seabed. Sediment deposition levels were modeled, as part of the Sediment Transport
Modeling study, for the offshore installation of inter-array cables, the Monmouth ECC, Atlantic
ECC, as well as HDD activities at the Monmouth and Atlantic Landfall Sites and sandwave clearance
in a representative area of the Monmouth ECC.

Table 4.6-9 summarizes the areal extent and maximum distance of sediment deposition due to
cable installation, sandwave clearance, and HDD activities when the depositional thickness is >0.04
in (1 mm). A threshold of 0.04 in (1 mm) was used in this analysis as it is cited in literature as the
level at which burial and mortality occurs in demersal eggs (Berry et al. 2011).

Deposition >0.04 inches (in) (1 mm) was limited to 360 ft (110 m) from the inter-array cable
centerline for jet trenching installation parameters and to 164 ft (50 m) for mechanical trenching
installation parameters (see Table 4.6-9). Variations in plume extent and duration for inter-array
cable installation can be attributed to differences in cross-sectional area and advance rates, which
impacted the timing of the currents. Deposition >0.04 in (1 mm) was limited to 656 ft (200 m)
from the Monmouth ECC centerline and to 164 ft (50 m) of the Atlantic ECC centerline. The
maximum deposition associated with inter-array cable, Atlantic ECC, and Monmouth ECC model
scenarios was less than 0.2 in (5 mm), between 0.2 and 0.4 in (5-10 mm), and between 0.4 and 0.8
in (10-20 mm), respectively.
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Deposition 20.04 in (=1 mm) resulting from sandwave clearance was limited to 2,805 ft (855 m)
from the route centerline and covered a maximum area of 2.01 mi? (5.20 km?). The maximum
deposition predicted for sandwave clearance was >3.9 inches (100 mm) and predicted to extend
a maximum distance of 66 ft (20 m) from the route centerline.

For the Monmouth and Atlantic HDD pit excavations, deposition >0.04 in (1 mm) was predicted
to extend a maximum distance of 1,571.5 ft (479 m) and 656 ft (200 m), respectively. The Atlantic
landfall approach scenario was predicted to have higher areas of deposition for the 0.4 in (10 mm)
and 0.8 in (20 mm) thresholds due to a higher fraction of coarse sediment. In combination with
the sediment type and the relatively more shore-perpendicular nature of the currents at the
Atlantic HDD pit, more sediment remained close to the pit and settled to the bottom rather than
lingering in the water column or being transported as a suspended sediment plume.

Table 4.6-9 Deposition Modeling Results from Cable Installation and HDD Activities

Scenario Area of Deposition Maximum Extent of Deposition

>0.04 in (1 mm)' (km?) 20.04 in (1 mm)' (m)

Offshore Cable Installation

Inter-array Cable - Jet Trencher 0.6 110
Inter-array Cable - Mechanical Trencher 0.4 50
Monmouth Export Cable - Jet Trencher 832 200
Atlantic Export Cable - Jet Trencher 1.39 50

HDD Activities at Landfall Site

Monmouth Landfall -

. . 0.09 479
Representative HDD Pit Excavator
Atlantic Landfall -

. . 0.04 200
Representative HDD Pit Excavator
Sandwave clearance
Representative Sandwave Clearance,

5.20 855

Monmouth ECC

T A depositional threshold of 0.04 in (1 mm) was used in the Sediment Transport Modeling report as it is the burial and
mortality threshold for demersal eggs (Berry et al. 2011).

Sediment deposition has the potential to bury demersal eggs and larvae of finfish or squid that
are within the zone of deposition. According to Berry et al. (2011), deposition >0.04 in (1 mm) can
result in delayed hatching or mortality of demersal eggs (e.g., Atlantic herring, winter flounder,
longfin inshore squid). Results from the Sediment Transport Modeling report show that deposition
greater than 0.04 in (1 mm) will occupy a maximum area of 3.21 mi? (8.32 km?), 0.03 mi? (0.09 km?),
and 3.2 mi® (5.20 km?) for cable installation, HDD activities, and sandwave clearing, respectively.
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Based on the modeling results, the area of deposition >0.04 in (1 mm) will be minimal compared
to the surrounding available habitat.

With respect to sedimentation and deposition, it is important to note that finfish and pelagic
invertebrates that occupy the Mid-Atlantic Bight are generally adapted to periodic seafloor
disturbance and deposition events. Therefore, sediment disturbing Project activities are not
expected to result in population-level effects to finfish or squid, including EFH-designated species.
Although sessile egg and larvae stages could experience localized increases in physical abrasion,
burial, or limited mortality, mobile, older life stages, including those of the Atlantic sturgeon, are
expected to temporarily vacate the area during these activities and return shortly after sediment
conditions return to ambient conditions, a phenomenon that has commonly been observed
following dredging activities and other physical disturbance of seafloor conditions (Brooks et al.
2004; BOEM 2021; Guida et al. 2017).

The degree of suspended sediment and deposition will be significantly lower during O&M
activities than during Project construction. Some sediment suspension and deposition may occur
from maintenance of structures and cables if repairs are required, but impacts are expected to be
short term and temporary, due to the predominantly sandy seafloor and shallow sediments in the
Offshore Project Area. Decommissioning of structures and cables is expected to have similar
limited impacts as those described for construction. During all Project phases, dynamically
positioned vessels and jet plow embedment will be used to the maximum extent practicable to
reduce sediment disturbance during cable laying processes.

Impingement or Entrainment of Fish Larvae

Project operations requiring the use of water, such as standard vessel operations, jet plow, or jet
trenching activities, will likely result in the impingement and/or entrainment of pelagic planktonic
species. Entrainment of planktonic species typically results in high levels of mortality due to
temperature changes and injury as organisms travel through piping systems (USDOE 2009). With
respect to jet plowing activities, injury to entrained organisms can occur when water is injected
into sediments at high pressure, resulting in mortality. However, such occurrence will be limited
to periods of vessel operation and jet plowing.

Assuming an installation rate between 492 and 984 ft (150 m and 300 m) per hour for export,
inter-array, and interlink cable installation using jet plowing, and a water withdrawal rate between
14,125 and 49,441 feet® (ft) (400 meters® [m?] and 1,400 m®) per hour for jet plow activities, water
withdrawal volumes are expected to range from approximately 1,100 to 2,100 million gallons
(4,400 to 7,700 million liters) from jet plowing activities for both projects (831 to 1,500 million
gallons [3,100 to 5,500 million liters] per project). Additional water withdrawal may be required
for sandwave clearance using a hydraulic dredge. Though the exact locations of sandwave
clearance will be determined closer to construction, a conservative estimate of 30% of the export
and interlink cable lengths and 15% of the inter-array cable length was used to calculate total
water withdrawal. Assuming an installation rate between 344 and 1,476 ft (105 and 450 m) per
hour for export, inter-array, and interlink cable and a water withdrawal rate between 353,146 and
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1,059,440 ft3 (10,000 m? and 30,000 m?) per hour, water withdrawal volumes are expected to range
from approximately 7,610 to 10,200 million gallons (29,000 to 38,300 million liters) from hydraulic
dredging activities for both projects (6,050 to 8,050 million gallons [22,900 to 30,400 million liters]
per project).

Mortality of ichthyoplankton is considered likely due to water withdrawal activities; however, many
species that inhabit the Offshore Project Area produce millions of eggs each year (e.g., Atlantic
herring, Atlantic cod, haddock, winter flounder) which allows the species to persist in the presence
of natural and anthropogenic-related effects (NOAA 2020c, Adams 1980). Additionally, cable
installation activities requiring water withdrawal will be limited in time and space. As a result, water
withdrawal activities are not expected to cause population-level impacts to icthyoplankton.

4.6.2.2 Anchoring and Jack-Up Vessels

Temporary anchoring and use of jack-up vessels within the Offshore Project Area may occur
during construction and decommissioning and to a lesser extent during O&M with variations in
duration and extent according to the specific work activity. All vessel anchoring and jacking-up
associated with Project activities will occur within surveyed areas of the WTA or ECCs. These
activities may affect finfish and pelagic invertebrate resources and EFH through direct seafloor
disturbance and temporary increases in suspended sediment and deposition and effects are
expected to be similar to those described in Section 4.6.2.1.

Positioning of anchors and jack-up vessels is expected to result in temporary impacts in the
immediate area where anchors, chains, or jack-up legs meet the seafloor. Potential effects to
finfish, invertebrates and EFH during anchoring and jack-up vessel positioning include temporary
surficial disturbances of the seafloor and increases in suspended sediments and deposition, which
could cause mortality to early life stages of benthic and demersal species or cause temporary
habitat disruption in limited areas. The severity of impacts for each event would depend on the
specific location, habitat type, and season, with greater effects expected when seafloor-disturbing
activities interact with sensitive habitats, early life stages (eggs and larvae), and sessile or slow-
moving species. The Offshore Project Area does not contain any eelgrass (see Section 4.2 Coastal
and Terrestrial Habitat and Fauna) or critical habitat for Atlantic sturgeon (see Section 4.6.1.5).
Benthic and demersal early life stages of finfish, squid, or EFH species (e.g., ocean pout eggs,
winter flounder eggs and larvae, Atlantic sea scallop eggs and larvae, and longfin inshore squid
eggs) in the direct path of anchor or jack-up vessel disturbance may be subject to injury or
mortality; however, this is not expected to result in population-level effects given the surrounding
available habitat that will remain undisturbed (Table 4.6-7).

Juvenile and adult life stages of benthic and demersal species, including those of the Atlantic
sturgeon, are less likely to experience these impacts as they are mobile and more likely to leave
the area during anchoring activities. By moving away from Project-related activities, mobile finfish
would be able to avoid direct mortality and injury; however, they may be temporarily displaced
from a portion of available habitat in the Offshore Project Area. While temporarily displaced, these
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species likely will be able to forage in nearby areas and are expected to return after anchoring
activities are complete.

The maximum seabed disturbance in the WTA and ECCs resulting from jack-up or anchored vessel
use is included in the temporary seafloor disturbance calculations presented in Table 4.6-7.
Disturbance caused by anchoring and jack-up vessels will occur in small areas relative to the total
available surrounding habitat in the WTA and ECCs. Impacts would be temporary and localized,
and any isolated mortality of early life stages or sessile organisms are not expected to have
population-level effects. As described in more detail in Section 4.6.2.1, benthic macroinvertebrates
(prey for many finfish and EFH species) are expected to recolonize the area after the physical
disturbance ceases, allowing these temporarily disturbed areas to continue to serve as habitat.
HDR (2019) as cited in BOEM (2021) reported that post-construction monitoring at the Block
Island Wind Farm showed seabed scars from anchoring disturbance recovered to baseline
conditions within 18 months to 2 years.

As previously stated, Atlantic Shores is committed to minimizing the impacts to complex habitat
to the maximum extent practicable by using tools and installation methods that minimize the
potential disturbance. Atlantic Shores also proposes to use midline buoys on anchored
construction vessels to minimize seabed disturbance and will develop an anchoring plan for areas
where anchoring is required to avoid impacts to sensitive habitats to the maximum extent
practicable, including hard bottom and structurally complex habitats, as identified in site-specific
HRG and benthic surveys.

Vessels are not expected to anchor or use jack-up positioning during O&M activities unless the
WTGs, OSSs, or offshore cables require major maintenance (e.g., component replacement or cable
repair). Impacts associated with potential vessel positioning with anchors or jack-up legs during
O&M and decommissioning are expected to be similar, but less than those described for the
construction phase.

4.6.2.3 Noise

This section addresses underwater sound that may be generated during activities conducted in
the Offshore Project Area, including impulsive pile driving and other noise sources (e.g., HRG
surveys, vessels, cable installation, vibratory pile driving during cofferdam installation, operational
WTGs, operational offshore cables, and decommissioning) and assesses the potential effects noise
generated from these activities may have on finfish and pelagic invertebrates, including EFH-
designated species. Noise, defined as unwanted sound, is detected by fish and invertebrates as
particle motion, with some fish additionally sensing pressure. Noise generated during Project
construction, O&M, and decommissioning has the potential to result in physiological stress and
behavioral changes, as well as limited mortality or injury in finfish and pelagic invertebrates when
the noise is present. As described in the following sections, effects to finfish and pelagic
invertebrates from underwater noise will be limited to radial distances from the source where
sound levels are above regulatory thresholds. Pile driving noise during construction (if a piled
foundation type is chosen) would be mitigated through the use of noise abatement systems such
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as bubble curtains and hydro-dampeners and noise mitigating measures such as soft starts and
ramp up procedures.

Fish and invertebrates are sensitive to particle motion and some fish are additionally sensitive to
pressure. Particle motion is described by displacement, velocity, and acceleration. Because the
ears of fish function as inertial accelerometers, all fish are sensitive to particle motion. In contrast,
sensitivity to sound pressure in fish is functionally correlated to the presence or absence of gas-
filled chambers, such as the swim bladder. Sensing pressure extends hearing to higher frequencies
(Ladich and Popper 2004, Braun and Grande 2008). The presence of a swim bladder, or other gas-
filled cavity, makes fish more susceptible to injury from anthropogenic sound as these loud, often
impulsive, noises can cause swim bladders to vibrate with enough force to cause damage to
tissues and organs around the bladder (Halvorsen et al. 2011, Casper et al. 2012). Invertebrates
and crustaceans lack swim bladders and are therefore less sensitive to sound.

The most sensitive fish species are those with swim bladders connected or close to the inner ear.
These species can acquire both recoverable and mortal injuries at lower sound levels than other
species (Thomsen et al. 2006, Popper et al. 2014). EFH-designated species and other NOAA Trust
Resource species® that may be present in the WTA and are considered high-sensitivity fish species
(Popper et al. 2014) due to swim bladder involvement in hearing, include Atlantic cod, Atlantic
herring, silver hake, white hake (Urophycis tenuis), alewife (Alosa pseudoharengus), blueback
herring (Alosa aestivalis), American eel (Anguilla rostrata), American shad (Alosa sapidissima),
Atlantic menhaden (Brevoortia tyrannus), and weakfish.

Some fish found in the WTA have swim bladders not involved in hearing (e.g., Atlantic sturgeon,
Atlantic butterfish, Atlantic mackerel [Scomber scombrus], black sea bass, bluefish [Pomatomus
saltatrix], haddock, monkfish, ocean pout, red hake, scup, bluefin tuna [Thunnus thynnus], yellowfin
tuna [Thunnus albacares], striped bass [Morone saxatilis], tautog). Their detection of sound is
mediated primarily through particle motion, and these species have relatively low susceptibility to
anthropogenic sound-induced effects (Popper et al. 2014). The least sound-sensitive fish species
are those that have no swim bladder, including elasmobranchs (i.e., sharks and rays) and flatfish
such as summer flounder.

Impact (impulsive) pile driving may occur if piled foundation types (monopile and jackets) are
chosen as the foundation type for the Projects. Impulsive sounds are discontinuous, high intensity
sounds that are extremely short in duration (with a rapid onset and decay) but may be repetitive.
There are also other noise sources associated with offshore Project construction, O&M, and
decommissioning that are primarily non-impulsive in nature. Non-impulsive sounds are
continuous sounds that remain constant and relatively stable over time (e.g., vessel sounds, WTG
operational noise, vibratory pile driving noise).

32 NOAA GARFO provided a list of Other NOAA Trust Resources to be evaluated in the EFH Assessment in a virtual meeting held on
May 20, 2020.
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To assess the potential effects from impact pile driving to finfish, if piled foundations are used,
Atlantic Shores conducted quantitative acoustic modeling and compared the results against
impulsive acoustic thresholds. For other sound sources from the Projects, Atlantic Shores provides
a qualitative assessment of potential impacts to finfish and invertebrates in relation to the relevant
acoustic thresholds. These other sound sources were not quantitatively modeled because the
potential acoustic impact of these sound sources is expected to be much less than impulsive pile
driving.

Injury and behavioral response exposure criteria for impulsive and non-impulsive sounds are
based on relevant regulatory-defined thresholds and best available science for fish (NOAA 2005,
Andersson et al. 2007, Wysocki et al. 2007, FHWG 2008, Mueller-Blenkle et al. 2010, Purser and
Radford 2011) and are described in detail in Appendix II-L. Table 4.6-10 provides regulatory
approved acoustic thresholds to evaluate the potential for finfish to experience injury and
behavioral response from impulsive sounds. Because few data are available regarding particle
motion sensitivity in fish (Popper and Fay 2011, Popper et al. 2014), the thresholds for acoustic
sensitivity are based on sound pressure only (FHWG 2008, Stadler and Woodbury 2009). The
thresholds that are currently used by NOAA Fisheries Greater Atlantic Regional Fisheries Office
(GARFO) and BOEM to assess potential impacts to fish exposed to pile driving sounds are based
on criteria adopted from the Fisheries Hydroacoustic Working Group (FHWG 2008, Stadler and
Woodbury 2009). Table 4.6-10 also presents threshold levels suggested by Popper et al. (2014)
for injury and TTS for impulsive sounds, which are based on the presence, and role, of a swim
bladder.

Table 4.6-10 Interim Fish Injury and Behavioral Acoustic Thresholds Currently Used by NOAA
Fisheries GARFO and BOEM for Impulsive Pile Driving

Behavior

Injury Thresholds
Fish Group i Threshold

Fish without a swim bladder (particle motion
. 213 216 —
detection)’
Fish with swim bladder not involved in hearing 186
(particle motion detection)’
207 203
Fish with swim bladder involved in hearing
(primarily pressure detection)’
Fish weighing >2 grams?®3 187 —
206 150*
Fish weighing <2 grams?®3 183 —

Notes:

All thresholds are unweighted.; Lrc — peak sound pressure (decibel [dB] re 1 micropascal [uPa]).; Le— sound exposure level (dB re
1 wPa?s),; L, — root mean square sound pressure (dB re 1 uPa).; TTS — temporary, recoverable hearing effects.

1 Popper et al. (2014).

2 NMFS recommended criteria adopted from the Fisheries Hydroacoustic Working Group (FHWG 2008).

3 Stadler and Woodbury (2009)

ATLANTIC SHORES | Biological Resources 4-172



4 Andersson et al. (2007), Mueller-Blenkle et al. (2010), Purser and Radford (2011), Wysocki et al. (2007).

Impulsive underwater noise generated from Project activities has the potential to cause mortality
or injury (e.g., ruptured gas bladders, damage to auditory processes) mainly to the finfish
identified above that have swim bladders connected or close to the inner ear (Casper et al. 2012;
Popper and Hastings 2009; Riefolo et al. 2016). Exposure to intense anthropogenic sound levels
can also cause an increase in the hearing thresholds of fishes, resulting in less sensitive (i.e.,
poorer) hearing abilities. This change in hearing threshold may be temporary (i.e., temporary
threshold shift [TTS]) or permanent (i.e., permanent threshold [PTS]). In addition, underwater noise
may elicit a behavioral response in finfish and pelagic invertebrates, such as avoidance, changes
in feeding, breeding, schooling, migration behavior, or masking of environmental auditory cues
(Buerkle 1973; Mitson and Knudsen 2003; Olsen et al. 1983; Ona et al. 2007; Sara et al. 2007;
Schwarz and Greer 1984; Soria et al. 1996; Vabg et al. 2002). Behavioral responses in fish differ
depending on species and life stage, with younger, less mobile age classes being the most
vulnerable (Gedamke et al. 2016; Popper and Hastings 2009).

The effects of impulsive sound on fish eggs and larvae have been studied in the context of offshore
pile driving. Bolle et al. (2012) investigated the risk of mortality in common sole larvae by exposing
them to impulsive stimuli in an acoustically well-controlled study. Even at the highest exposure
level tested, at a sound exposure level (SEL) of 206 dB re 1 yPa?s (corresponding to 100 strikes at
a distance of 100 m) no statistically significant differences in mortality were found between
exposure and control groups. Popper et al. (2014) published exposure guidelines for fish eggs and
larvae, which are based on pile driving data. The guidelines proposed a precautionary threshold
for mortality of fish eggs and larvae of greater than 207 dB re 1 pPa PK, which they note is likely
conservative. As no thresholds exist for pelagic invertebrates, fish eggs and larvae thresholds are
used as a proxy for these species.

There are very few studies on the effect of non-impulsive sound sources on fish and no data exist
for eggs and larvae (Popper et al. 2014). Acoustic thresholds for fish used to qualitatively evaluate
impacts from non-impulsive sounds are provided in Table 4.6-11. As with impulsive sounds, the
eggs and larvae thresholds are considered proxy for marine invertebrates.
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Table 4.6-11

Interim Fish Injury and Behavioral Acoustic Thresholds Currently Recommended by

Bureau of Ocean Energy Management (BOEM) for Non-Impulsive Sources

Mortality I . ¢
mpairmen
and P
Fish Group Potential Recoverable Masking Behavior
Mortal
Fish without a swim
bladder (particle motion N)
detection)’ (N) Low (N) High (N) Moderate
Moderate )
Fish with swim bladder not (I) Low () Low (I) High () Moderate
involved in hearing (F) Low (F) Moderate | (F) Low
. . (F) Low
(particle motion
detection)’ (N) Low
. . . (I) Low
Fish with swim bladder (F) Low (N) High (N) High
involved in hearing .
. . 170 (SPLaghr) | 158 (SPLi2n) | (I) High () Moderate
(primarily sound pressure )
detection)’ (F) High (F) Low
(N) Low (N) Low (N) High (N) Moderate
Eggs and larvae’ () Low (1) Low (I) Moderate | (I) Moderate
(F) Low (F) Low (F) Low (F) Low
Fish weighing >2 grams®3
— — — — 150*
Fish weighing<2 grams?>3

Notes:

All thresholds are unweighted.

Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative terms as
near (N — tens of meters), intermediate (I — hundreds of meters), and far (F — kilometers).

SPL — sound pressure level

1 Popper et al. (2014).

2 NMFS recommended criteria adopted from the Fisheries Hydroacoustic Working Group (FHWG 2008).

3 Stadler and Woodbury (2009)

4 Andersson et al. (2007), Mueller-Blenkle et al. (2010), Purser and Radford (2011), Wysocki et al. (2007)

4.6.2.3.1 Impact Pile Driving Noise

Atlantic Shores conducted site-specific acoustic propagation modeling assuming the maximum
PDE to assess the potential risks to marine mammals from pile driving noise. This analysis can also
be used to evaluate potential risks to finfish from pile driving noise during construction (see
Appendix 1I-L). The model evaluated distances to NMFS thresholds based on a range of
operational conditions (e.g., foundation type, hammer type, pile-driving schedule) as well as levels
of potential noise attenuation (ranging from 0 to 15 dB) that could potentially be achieved
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through the application of industry standard noise abatement systems (NAS). For the exposure
assessment conducted, the 10 dB attenuation level was conservatively chosen as the minimum
sound reduction achievable with the application of a single NAS. The acoustic modeling maximum
radial distances to regulatory thresholds results are provided in summary below (Table 4.6-12)
and in detail in Appendix II-L.

Table 4.6-12 Maximum Radial Distance (km) to Thresholds for Fish Due to Impact Pile Driving
of One 15 m Monopile with a 4,400 Kilojoule (kJ) Hammer with Varying Levels of
Attenuation

Fish Group Metric Threshold Distance From Pile To Threshold (km)
Attenuation Level 0dB 6 dB 10 dB 15 dB
Fish without a swim Injury (Lpk) 213 0.21 0.08 0.05 0.02
bladder (particle Injury (L) 216 1.45 0.64 0.34 0.15
. Y
motion detection) TTS (Le) 186 9.85 7.56 6.27 4.86
Fish with swim bladder | Injury (Lex) 207 0.41 0.21 0.10 0.06
not involved in hearing .
. . Injury (Lg) 203 4.34 2.89 1.97 1.13
(particle motion
detection)’ TTS (Le) 186 9.85 7.56 6.27 4.86
Fish with swim bladder | Injury (Le«) 207 0.41 0.21 0.10 0.06
involved in hearing .
o Injury (Le) 203 434 2.89 1.97 1.13
(primarily sound
pressure detection) ' TTS (Le) 186 9.85 7.56 6.27 4.86
Injury (Lpk) 206 043 0.26 0.11 0.07
Fish weighing 22 Injury (Lo 187 9.46 7.22 5.99 4,60
nju . . . .
grams?34 yury e
Behaviour (Lp) 150 11.16 8.72 7.23 5.68
Injury (Lek) 206 0.43 0.26 0.11 0.07
Fish weighing <2 Injury (L9 183 11.05 8.67 7.22 5,70
nju . . . .
grams®34 jury e
Behaviour (Lp) 150 11.16 8.72 7.23 5.68
Notes:
All thresholds are unweighted.
Lpk— peak sound pressure (dB re 1 pPa).
Le—sound exposure level (dB re 1 puPa?s).
L, — root mean square sound pressure (dB re 1 pPa).
TTS — temporary, recoverable hearing effects.
1 Popper et al. (2014).
2 NMFS recommended criteria adopted from the Fisheries Hydroacoustic Working Group (FHWG 2008).
3 Stadler and Woodbury (2009)
4 Andersson et al. (2007), Mueller-Blenkle et al. (2010), Purser and Radford (2011), Wysocki et al. (2007)
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Based on the regulatory-defined thresholds for fish and the corresponding exposure ranges, and
the intermittent nature of the sound source, effects on finfish and pelagic invertebrates from pile
driving noise are expected to be localized and short-term. Therefore, the risk of noise-related
impacts from pile driving is expected to be low. In addition, the most sensitive species will likely
only be present in the WTA between fall and winter. By spring, all high-sensitive species discussed
above, except for Atlantic cod, are expected to migrate inshore or southward, to spawn (NOAA
2020c; ASMFC 2020; Geo-Marine 2010).

Atlantic Shores is implementing measures to avoid Project-related impacts to finfish and
invertebrates. In addition to continuing existing marine programs to study important habitats, key
noise mitigation and monitoring strategies that will be implemented throughout all phases of the
Projects include equipment operating procedures to protect or prevent finfish and invertebrate
species from harmful underwater sound levels generated by pile driving. For example, noise
abatement systems that reduce the likelihood for exposure to threshold sound levels arising from
pile driving for marine mammals will also benefit other marine fauna, including finfish. Soft starts
will be implemented for activities such as impact pile driving. Standard soft-start procedures are
a "ramp-up” procedure whereby the sound source level is increased gradually before full use of
power. In combination, these impact mitigation strategies are expected to minimize impacts to
fish and invertebrates.

46.2.3.2 Other Noise Sources

There are several other potential anthropogenic sound sources associated with offshore Project
construction, O&M, and decommissioning. These sources were not quantitatively modeled
because the potential acoustic impact of these noise sources is expected to be much less than
impulsive pile driving. A qualitative assessment of possible effects to finfish and pelagic
invertebrates from other noise sources generated by Project activities, including HRG surveys,
vessels, cable installation, vibratory pile driving during cofferdam installation (if needed),
operational WTGs, operational offshore cables, and decommissioning is summarized in this
section.

As detailed in Sections 4.5.3 and 4.5.9 of Volume |, HRG surveys may be conducted to support
pre-construction site clearance activities as well as post construction facilities surveys. The HRG
survey equipment used for this type of survey work would be the same or similar to the equipment
deployed during Atlantic Shores’ 2019-2021 site characterization surveys including multibeam
echosounders, side scan sonars, sub-bottom profilers, and high-resolution seismic equipment. Of
this equipment, sub-bottom profilers and high-resolution seismic equipment emit acoustic signals
vertically downwards into the water column, some of which will penetrate the seabed. Studies of
stronger HRG survey equipment (not being deployed by Atlantic Shores, e.g., seismic airguns),
have shown mortality is very unlikely; however, behavioral responses have been observed in fish
exposed to airgun sound levels exceeding 147-151 sound pressure level (SPL) (Fewtrell and
McCauley 2012) and some HRG active acoustic sound sources can produce these sound levels
within tens to a few hundred meters of the source (Halvorsen and Heaney 2018). Based on the
variable responses observed in studies used to establish threshold levels of sound for impulsive
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sources (see Table 4.6-10), finfish would be expected to either vacate the survey area, experience
short-term TTS and/or masking of biologically relevant sounds, show no visible effects, or be
completely unaffected. Given the results of these studies, the mobile and intermittent nature of
HRG surveys, the short-term and infrequent nature of surveying small areas of the seafloor relative
to the overall area, and the likelihood that finfish will move away from the sound source, noise
from HRG surveys is not expected to pose a risk to finfish or pelagic invertebrates.

Vessel noise includes non-impulsive sounds that arise from vessel engines, propellers, and
thrusters. Sound levels emitted from vessels depend on the vessel’'s operational state (e.g., idling,
in transit) and are strongly weather dependent. Zykov et al. (2013) and McPherson et al. (2019)
report a maximum broadband source level of 192 dB re 1 pPa for numerous vessels with varying
propulsion power. The characteristics of these noises are described in more detail in
Appendix II-L. Noise from Project vessels is likely to be similar in frequency characteristics and
sound levels to existing commercial vessel traffic in the region. Given the rapid attenuation of
underwater vibrations with increasing distance from a sound source (Morley et al. 2014), it is
unlikely that these stimuli will cause more than short-term behavioral effects (e.g., flight or
retraction) or physiological (e.g., stress) responses. Overall, impacts to finfish and pelagic
invertebrates from vessel noise are expected to be short-term and localized and are not
anticipated to pose a risk to these resources.

Noise impacts from cable installation activities (e.g., from sand bedform removal [if needed], jet
trenching, plowing/jet plowing, mechanical trenching) are expected to be similar to those
described for vessel noise. A detailed modeling and measurement study conducted for
construction activities associated with cable installations concluded that underwater sound
generated by cable laying vessels was similar to that of other vessels already operating in the area
and no significant acoustic impacts were identified (JASCO 2006). Therefore noise associated with
cable laying activities is not expected to pose a risk to finfish or pelagic invertebrates.

As part of the export cable landing, temporary cofferdams may be constructed at two locations
using non-impulsive vibratory pile driving to install and remove steel sheet piles. A total of 8
cofferdams, four at each of the landfall sites, may be constructed and dismantled using vibratory
driving of steel sheet piles. Compared to noise generated from impulsive pile driving, non-
impulsive vibratory pile installation typically produces lower amplitude sounds in the marine
environment (Rausche and Beim 2012). Received peak sound pressure levels (PK) and sound
exposure levels (SEL) near impact pile driving can exceed 200 dB, while studies of vibratory pile
driving measured source levels ranging from 177 to 195 dB PK and 174.8 to 190.6 dB SEL (Hart
Crowser and lllingworth and Rodkin 2009; Houghton et al. 2010). Suction bucket installation,
which is also a non-impulsive pile installation method that may be used for OSS foundations, is
also expected to result in lower peak pressure levels than impact pile driving. Exposure to vibratory
hammer and suction bucket installation noise is unlikely to induce injury in EFH-designated fish
or pelagic invertebrates because of its lower peak pressure levels and its relatively short duration.

During Project operation, WTGs will generate non-impulsive sound in the nacelle that will be
transmitted down the WTG tower to the foundation and then radiated into the water. Underwater
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sound levels generated by an operational WTG are related to the WTG's power and wind speed,
with increased wind speeds creating increased underwater sound (Wahlberg and Westerberg
2005). Under normal conditions, the sound level that results from WTG operation is of low
intensity (Madsen et al. 2006), with energy concentrated at low frequencies (below a few kilohertz)
(Tougaard et al. 2008). At high wind speeds, Wahlberg and Westerberg (2005) estimated
permanent avoidance by fish would only occur within a range of 13 ft (4 m) to 820 ft (250 m) of a
turbine. These findings were dependent on the number and size of windmills, wind speed,
background noise level, hearing abilities of the fish, bathymetry, and seabed characteristics
(Wahlberg and Westerberg 2005).

Pangerc et al. (2016) recorded SPL measurements at approximately 164 ft (50 m) from two
individual 3.6 megawatt (MW) monopile wind turbines over a 21-day operating period. The sound
pressure level increased with wind speed up to an average value of 128 dB re 1 pPa at a wind
speed of about 10 meters per second (m/s), and then showed a general decrease. Additional
studies conducted during operation of the Block Island Wind Farm measured sound levels below
120 dB SPL at wind speeds less than 13 m/s (HDR 2019). These sound levels are expected to be
similar to those reported for cable laying/trenching and are well below existing non-impulsive
acoustic thresholds for injury or behavioral response in fish (Table 4.6-12). Overall, current
literature indicates sound generated from the operation of wind farms is of minor significance for
fish (Wahlberg and Westerberg 2005, Stenberg et al. 2015). Therefore, the effects of WTG noise
on finfish, while long-term, are not expected to be substantial and will not cause population-level
effects.

High-voltage alternating current (HVAC) offshore cables are expected to produce non-impulsive
low-frequency tonal vibration sound in the water. High voltage direct current (HVDC) cables do
not produce a similar tonal sound because the current is not alternating. Low level tonal sound
from an existing 138 kV transmission line buried up to 4 ft (1 m) was measured in Trincomali
Channel, offshore Vancouver Island, British Columbia during a quiet period of recording. The SPL
at approximately 328 ft (100 m) from the cable was below 80 dB. Assuming cylindrical spreading
of sound, the source level of the submarine cable was approximately 100 dB SPL (JASCO 2006).
Anticipated SPL arising from the vibration of AC cables during operation are significantly lower
than SPL that may occur during cable installation (Mei3ner et al. 2006) and may be undetectable
in the ambient soundscape of the WTA. Based on these studies, no effects to finfish or pelagic
invertebrates are expected from low-frequency tonal vibration sound emitted during cable
operation.

Sounds associated with decommissioning are reasonably assumed to be similar to, or less than,
those produced during either the construction or O&M phases of the Projects. The methods used
to decommission and remove the Projects’ foundations will depend on the type of foundation
(see Section 6.2.3 of Volume I); therefore, the level and duration of sounds emitted during
decommissioning will depend on the type (e.g., gravity versus piled foundation), size, and location
of the foundation. Piled foundations, if used, will be cut below the mudline, likely using underwater
acetylene cutting torches, mechanical cutting, and/or a high-pressure water jet. Mechanical
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cutting tools and high-pressure water jetting will generate non-impulsive broadband sound
(Topham and McMillan 2017). Regardless of the foundation type used, removal and transport of
Project components (e.g., foundations, WTGs, OSSs, etc.), will require the use of vessels, which will
also generate non-impulsive sound. Potential impacts to finfish and pelagic invertebrates,
including EFH species, from sound generated during decommissioning activities are expected to
be similar or less than those produced during the construction or O&M phases of the Projects.

The risk of noise-related impacts from other sound sources to finfish, pelagic invertebrates, and
EFH species due to noise exposure and associated behavioral responses are expected to be very
low. The mitigation measures that will be implemented for both marine mammals and sea turtles
(see Sections 4.7 Marine Mammals and 4.8 Sea Turtles), including noise abatement systems and
soft starts, are expected to minimize any sound-related impacts during all phases of the Projects.

4.6.2.4 Electromagnetic Fields

This section addresses electromagnetic fields (EMF) generated during operation of the Projects
and the localized effects on finfish and pelagic invertebrate resources. EMFs are invisible areas of
electric and magnetic energy that occur both naturally and anthropogenically in the marine
environment. Atlantic Shores conducted an EMF study to predict EMF levels from operation of the
Projects’ submarine electrical system which includes a combination of HVDC and HVAC cables
and OSSs (see Appendix II-1). The modeling results show that EMF levels are predicted to decrease
exponentially with increasing distance from the cables and are therefore expected to cause
minimal risk to finfish or pelagic invertebrates.

Within the Offshore Project Area, the only groups of finfish anticipated to be electrosensitive are
elasmobranchs (i.e.,, sharks, skates, rays, and ratfishes), lampreys, and sturgeon. Studies have
shown that these groups detect changes in electric fields using ampullary receptors for the
purposes of prey and predator detection and navigation (CSA Ocean Sciences Inc. and Exponent
2019; Normandeau et al. 2011). However, due to cable configuration and shielding, electric fields
will not be released into the marine environment from Project cable operation, and therefore were
not modeled in Appendix II-I and are not further discussed in this section.

Magnetic fields will however be generated by the offshore cable system, which includes HVAC
and HVDC export cables, HVAC inter-link cables, and HVAC inter-array cables. Multiple theories
have been proposed for finfish detection of magnetic fields. The most supported theory proposes
the use of a magnetite-based system which involves the presence of magnetic crystals (magnetite)
that can detect differences in magnetic fields (CSA Ocean Sciences, Inc. and Exponent 2019;
Normandeau et al. 2011). Researchers believe magnetosensitive species use magnetic fields for
migration, navigation, and to locate food, habitat, and spawning grounds (CSA Ocean Sciences,
Inc. and Exponent 2019). Magnetosensitivity has been observed in elasmobranchs and select
bonyfish, including species of commercial and recreational importance that could be present in
the Offshore Project Area. Such species include, but are not limited to American eel, blacktip shark
(Carcharhinus limbatus), blue shark (Prionace glauca), clearnose skate, common thresher shark,
cownose ray, little skate, porbeagle shark (Lamna nasus), shortfin mako (Isurus oxyrinchus),
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smooth dodfish, spiny dogdfish, and tiger shark (Galeocerdo cuvier) (CSA Ocean Science Inc. and
Exponent 2019). Other finfish and pelagic invertebrate species of commercial or recreational value
in the Offshore Project Area (e.g., flounder species, longfin squid, spot (Leiostomus xanthurus),
scup, bluefish, hake species, black sea bass) likely lack the physiological components necessary to
detect electric and magnetic fields and therefore are not expected to be adversely affected by
EMF outputs from Project HVAC and HVDC export cables, HVAC inter-link cables, and HVAC inter-
array cables.

Well-established magnetic field thresholds are lacking for finfish; however, research suggests that
fish may be more likely to detect magnetic fields from DC sources than AC sources (Normandeau
et al. 2011). Magnetic fields generated from HVAC and HVDC export cables, HVAC inter-link
cables, and HVAC inter-array cables used for the Projects will be minimized by cable burial
(between approximately 5 to 6.6 ft [1.5 to 2 m]) and armoring (see Section 4.5.1 of Volume 1),
which will minimize potential impacts to demersal and pelagic species. Table 4.6-13 summarizes
the modeled peak magnetic field production anticipated for Project HVAC and HVDC export
cables and HVAC inter-array cables under maximum power generation scenarios for cable
crossing and normal conditions. Model results also showed that magnetic fields produced by
HVAC and HVDC export cables and HVAC inter-array cables decrease exponentially with
increasing horizontal and vertical distance (see Appendix II-I).

Table 4.6-13 Peak Magnetic Fields Modeled under Maximum Power Generation for the Atlantic
Shores Export and Inter-Array Cables

Peak Magnetic Field (mG) for Maximum Modeled
Cable Type

Case

HVAC'

Export Cable 107.82
Export Cable (at cable crossing) 24442
Inter-array Cable 60.07
HVDC

Export Cable 152.68
Export Cable (at cable crossing) 349.22

T HVAC inter-link cables are part of the larger OSS electrical system, and were not analyzed as isolated, individual cables.
However, due to the configuration of the inter-link cables, they are expected to operate in a similar fashion as either
HVAC export cables or the inter-array cables.

Biologically significant impacts to finfish, pelagic invertebrates, and EFH species have not been
documented for EMF generated from AC cables (BOEM 2020). Multiple studies provide evidence
that fish are unlikely to detect high frequency fields (e.g., 60 hertz [Hz]) produced by AC cables
(CSA Ocean Sciences Inc. and Exponent 2019; Normandeau et al. 2011). Laboratory studies
examining frequency impacts from an AC source on skates found decreasing sensitivity as
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frequencies incrementally increased above 1 Hz (CSA Ocean Sciences Inc. and Exponent 2019).
Researchers also believe that marine species with magnetite-based systems may not be able to
detect magnetic fields below 50 milligauss (mG) from a high frequency (e.g., 50 or 60 Hz) AC
source (Normandeau et al. 2011). Modeling of the Atlantic Shores’ HVAC export and inter-array
cables, which will operate at 60 Hz, predict magnetic fields ranging from 60.07 to 244.42 mG at
the cable centerline. However, the field is predicted to drop to approximately 50 mG between 5.4
and 84 ft (1.6 to 2.6 m) in horizontal distance from the HVAC export cables and between 1.7 and
2.8 ft (0.52 to 0.85 m) in horizontal distance from the inter-array cables. Additionally, magnetic
field strength will drop to approximately 50 mG between 3.0 and 5.0 ft (0.91 and 1.5 m) in vertical
distance from HVAC export cables and 0.61 ft (0.19 m) in vertical distance from inter-array cables.
Since the HVAC export and inter-array cables will operate at 60 Hz, and the magnetic fields are
predicted to drop to approximately 50 mG at a maximum horizontal distance of 8.4 ft (2.6 m) and
a maximum vertical distance of 5.0 ft (1.5 m), it can reasonably be assumed that magnetic fields
produced by Project HVAC offshore cables will result in minimal impacts to fish and pelagic
invertebrate species in the Offshore Project Area.

It is likely that fish and pelagic invertebrates potentially present in the immediate vicinity of the
HVAC and inter-array cables, where modeled magnetic levels are larger than 50 mG, may not
experience effects. Studies on bamboo sharks, a small shark in the same family as dogfish
(Scyliorhinidae), observed no impacts to behavior when exposed to magnetic field strengths of
14,300 mG from a 50 Hz AC source (CSA Ocean Sciences Inc. and Exponent 2019). Additional
studies conducted on Atlantic salmon and American eel in the presence of a 950 mG magnetic
field from a 50 Hz AC power source showed no impact on swimming behavior (CSA Ocean
Sciences Inc. and Exponent 2019). Results of these studies provide evidence that magnetosensitive
species may not be able to detect magnetic fields above 50 mG emitted from a high frequency
AC source. Since magnetosensitive species have shown minimal effects in the presence of high
magnetic field strengths emitted from high frequency AC sources, it can reasonably be assumed
that other species in the Offshore Project Area which lack the physiological components to detect
magnetic fields would not experience adverse impacts from magnetic fields produced by AC cable
operation.

As previously stated, studies have shown finfish to be more sensitive to magnetic fields produced
by DC cables than AC cables (Normandeau et al. 2011). Though thresholds have not been
established for marine species in the presence of magnetic fields from a DC source, studies have
aimed to determine potential impacts from such sources. Hutchison et al. (2018) examined
behavioral impacts in little skates when exposed to a magnetic field of 655 mG from a DC cable.
Results of this field study showed changes in behavior such as altered travel pattens and increased
travel speed; however, the cable did not represent a barrier for crossing. Additional field studies
observed migrating European eels (Anguilla anguilla) across a DC cable. While slower swimming
speeds were observed when crossing the DC cable, the cable did not create a barrier to crossing
or present any permanent obstacles to migrating adult eels or elvers (Normandeau et al. 2011).
Woodruff et al. (2013) studied responses in the non-mangetosensitive Atlantic halibut
(Hippoglossus hippoglossus) to graduated magnetic field strengths from a DC source ranging from
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2,700 to 12,300 mG and found no significant changes in behavior. Given that the magnetic fields
used in these studies far exceed the modeled magnetic fields from HVDC export cables for the
Projects (see Table 4.6-13) and the results of those studies did not result in substantial effects to
the subject species, impacts from the Projects’ HVDC export cables are not expected to adversely
affect fish behavior in the Offshore Project Area.

Demersal and benthic-oriented species that live on or close to the bottom have the greatest
likelihood of encountering EMF from the Projects. Pelagic species that swim higher in the water
column have a lower likelihood of encountering Project-generated EMF given the modeling
results which showed an exponential decrease in magnetic fields with increasing vertical distance
from the export or inter-array cable. CSA Ocean Sciences, Inc. and Exponent (2019) concluded
that finfish species that are exposed to EMF from buried power cables may experience a behavioral
effect during the time of exposure; however, most exposures would be short in duration (minutes,
not hours) and the area affected would be small compared to surrounding available habitat for
fish. Therefore, although magnetic fields would be present as long as the Projects are in operation,
impacts from EMFs generated by Project offshore cables on finfish, pelagic invertebrates, and EFH
species would be highly localized and would likely be biologically insignificant, a conclusion also
reached by BOEM (2020).

4625 Light

Artificial light can attract or deter certain finfish and invertebrates with reactions being highly
species dependent. The amount of artificial Project lighting that would penetrate the sea surface
is expected to be minimal and not likely to cause adverse effects to finfish or invertebrates,
including EFH-designated species.

During construction, O&M, and decommissioning, vessels working or transiting during periods of
darkness and fog will utilize navigational and deck lighting. During O&M, regardless of the
foundation type selected, all WTG and OSS foundations will contain marine navigational lighting
and marking in accordance with USCG and BOEM guidance. In addition to any required marine
navigational lighting, some outdoor lighting on the OSS structures will be necessary for
maintenance at night, which would be illuminated only when the OSS is manned.

Artificial light has the potential to cause behavioral reactions in finfish or pelagic invertebrates
such as attraction or avoidance in a highly localized area. Artificial light could also disrupt diel
vertical migration patterns in some fish and potentially increase the risk of predation or disrupt
predator/prey interactions (Orr 2013; BOEM 2020). Artificial light generated from Project vessels
used during construction, O&M, and decommissioning would be more intense from downward
directed deck lighting compared to navigational lights. However, potential impacts from vessel
lights will be transient and will only occur in a limited and localized area relative to surrounding
unlit areas. Therefore, no substantial impacts to finfish or pelagic invertebrates are expected from
vessel and deck lighting. The navigation lighting on the WTG and OSS structures during O&M is
also not expected to substantially impact finfish or pelagic invertebrates since it is not downward-
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focused and the amount of light penetrating the sea surface is expected to be minimal (BOEM
2020).

4.6.2.6 Presence of Structures and Cables

The seafloor of the Offshore Project Area is predominately comprised of flat, sandy habitat with
ripples, sandwaves, and textured seafloor inhabited by both demersal and pelagic species.
Introduction of new foundations, scour protection, offshore cables, and offshore cable protection
introduces habitat complexity and diversity in a largely homogenous environment. Within the
Offshore Project Area, the presence of foundations, cable protection, and scour protection may
result in habitat conversion/creation, increased food availability, localized hydrodynamic
alterations, and species attraction. This section addresses the potential effects that the presence
of structures and cables in the Offshore Project Area may have on finfish and pelagic invertebrate
resources and EFH.

The presence of foundations and scour protection will result in localized habitat conversion of any
sandy, soft bottom habitat to a coarser, complex habitat. The maximum total area of permanent
seafloor disturbance in the WTA, using the foundation type with the maximum footprint, is 1.01
mi? (2.60 km?) (Table 4.6-7), which represents approximately 0.6% of the 160 mi* (413 km?) WTA
area. The maximum total area of permanent seafloor disturbance in the Project 1 and Project 2
WTA is 0.57 mi® (1.5 km?) and 0.49 mi? (1.25 km?), respectively. The maximum total permanent
seafloor disturbance in the Atlantic and Monmouth ECCs from the placement of cable protection
is 0.06 mi? (0.16 km?) and 0.32 mi® (0.83 km?), respectively (Table 4.6-7). The combined permanent
seafloor disturbance for the Atlantic and Monmouth ECCs represents 0.8% of the total ECC area.
This permanent habitat conversion of predominantly sandy benthic habitat to hard structure
habitat will be localized and restricted to the foundation, cable protection, and scour protection
footprints (ICF, 2020).

Even though the presence of foundations, cable and scour protection will eliminate a small
percentage of flat sandy habitat in the Offshore Project Area, the Projects are expected to produce
ecological benefits by creating new, diverse habitat for structure-oriented species (e.g., black sea
bass, tautog, cunner). In two different wind farms, the Block Island Wind Farm off the coast of
Rhode Island and the Horns Rev Wind Farm in the North Sea, abundance within soft-bottom
communities largely remained the same between pre- and post-construction (ICF 2020). At the
Block Island Wind Farm, abundance of small invertebrates (e.g., nematodes and polychaetes) in
existing soft-bottom benthic communities increased after construction around some WTGs. The
increase in smaller invertebrate species can lead to finfish attraction due to prey availability (ICF
2020).

Foundations can create a "reef effect”, providing ecological benefits and habitat diversity in the
Mid-Atlantic Bight. Introduction of hard structures such as WTG, OSS, and meteorological (met)
tower foundations and scour protection provide shelter and feeding opportunities as well as
spawning and nursery grounds in an area that is largely comprised of flat, sandy habitat (ICF 2020).
Leonhard et al. (2011) studied fish assemblages 1 year before and 8 years after the construction
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of the Horns Rev Wind Farm in the North Sea and observed an increase in species diversity close
to WTGs, specifically in reef fishes (Leonhard et al. 2011). This increase in fish diversity may be
attributed to the diversification of feeding opportunities by newly established epibenthic
invertebrates (Leonhard et al. 2011). A visual transect study of two windfarms in the Baltic Sea
observed higher fish abundance in the vicinity of the turbines, and at individual turbines when
compared with the surrounding environment, indicating that turbine foundations may function as
combined artificial reefs and fish aggregation devices for small demersal and semi-pelagic fish
(Wilhelmsson et al. 2006). The same study observed the retreat of some species to the monopile
foundation upon the introduction of disturbance, which could indicate that turbines provide a
source of refuge (Wilhelmsson et al. 2006).

The presence of foundations and scour protection have the potential to provide supporting
habitat for structure-oriented species (e.g. black sea bass, Atlantic cod, and tautog) that
seasonally migrate from nearshore to offshore environments, a common phenomenon for species
off the coast of New Jersey and within the Offshore Project Area (Steimle and Zetlin 2000; Causon
and Gill 2018). Structures may also attract highly migratory species. However, limited evidence of
this behavior in operating windfarms has been documented (ICF 2020). Studies have shown
aggregations of highly migratory species, around oil platforms and artificial reefs. One study in
the North Sea examined the presence of porbeagle sharks at an oil platform and found a minimum
of 20 individuals aggregating around the structure at one time (Haugen and Papastamatiou 2019).
In the United States, a study off the coast of North Carolina found a high presence of transient
predator density (e.g., sand tiger shark and sandbar shark) around artificial reefs compared to
natural reefs (Paxton et al. 2020). Similar aggregation of highly migratory species could occur at
structures within the Offshore Project Area. Though foundations and cable protection could be
utilized by migratory species for food and shelter, migration is largely driven by water
temperatures and seasonality rather than the availability of resources (BOEM 2020). Therefore,
any use of structures by migratory species is expected to be temporary, and the overall presence
of foundations and cable protection is not expected to hinder migration patterns (BOEM 2020).

While the introduction of foundations and scour protection could result in increased fish
abundance due to increased habitat diversity and foraging opportunities, there is the possibility
that the new habitat could attract non-indigenous fish species (BOEM 2020). However, based on
available literature, non-indigenous species observed at operating windfarms were primarily
benthic invertebrate species (e.g., European green crab (Carcinus maenus), red rust bryozoan
(Watersipora subtorquata)), not fish species. Therefore, it is unlikely that the presence of
foundations and scour protection will result in the facilitation of non-indigenous fish species.

The presence of WTGs and other foundation structures in the WTA may affect currents and water
movement within the WTA; however, effects are expected to be highly localized at the
foundations. As water moving along a current approaches a turbine or foundation, it changes and
accelerates around a structure, creating turbulence (ICF 2020). This phenomenon is known as the
wake effect (ICF 2020). The magnitude of wake effect depends on the diameter of foundation
structures, volume of impervious surface in the water column and seafloor, and current speed (ICF
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2020; English et al. 2017). Wake effect from monopile foundations has been observed
approximately 600 ft (200 m) down-current of the structures (English et al. 2017). During peak
tidal movements, turbulent wakes have been observed as far as 1,312 ft (400 m) from the
monopile (English et al. 2017). These localized wake effects could influence primary productivity
and feeding efficiency of predators (ICF 2020, English et al. 2017; Vanhellemont and Ruddick
2014). Changes in turbulence around the foundations could result in increased food availability
for plankton-consuming finfish and could result in fish aggregations (e.g., Atlantic silverside and
Atlantic menhaden) (Andersson 2011, ICF 2020). Increased turbulence also has the potential to
reduce visibility around the turbine which may reduce feeding efficiency of predators, thereby
indirectly affecting the risk of predation on prey species (English et al. 2017, Vanhellemont and
Ruddick 2014).

Monitoring the physical dynamics in the Mid-Atlantic Bight and Cold Pool are important to
understanding how placement of wind turbines may affect ocean mixing and marine resources
like fish and pelagic invertebrates. The formation and the nutrient fluxes of the Cold Pool are
important to fish and their movement in the Mid-Atlantic Bight. The breakdown of the stratified
Cold Pool is known to influence the timing of migration for species such as winter flounder
(Pseudopleuronectes americanus), summer flounder (Paralichthys dentatus), black sea bass
(Centropristis striata), and Atlantic butterfish (Peprilus triacanthus) (Kohut and Brodie 2019).
Modeling studies, considering varying sizes of wind projects and technology, have indicated that
wind turbines may cause atmospheric disturbances to near-surface winds that influence ocean
mixing (Afsharian and Taylor 2019). The extent of changes to ocean mixing at local and regional,
or mesoscale, scales is not well known and can vary widely in magnitude as local mixing is
dependent on atmospheric forcing, daily heating and cooling, wind, changes in temperature and
humidity associated with mesoscale weather, and other processes (Paskyabi et al. 2015).
Measuring and predicting any possible effects to ocean mixing is highly dependent on the
characteristics of the wind project (e.g., spacing between turbines, size of turbines) and the local
and regional atmospheric and oceanographic conditions (Moum and Smyth 2019), including
conditions of fish and fisheries in the local and regional areas.

Conditions and observations at local and regional scales are necessary to understand if effects to
mixing may occur from the Projects and if so, whether those effects may influence the Cold Pool
dynamics. Drawing early conclusions from European or modeling studies have inherent
differences, as the Mid-Atlantic Bight has weaker tidal currents and more intense stratification
than the North Sea and is different from other western boundary currents or mesoscale circulation
features in European waters. It has been suggested that slower ocean velocities in the southern
Mid-Atlantic Bight would result in significantly less mixing than has been found in Europe
(Carpenter et al., 2016). European studies are more representative of Mid-Atlantic Bight conditions
during weaker stratification. Therefore, it is not likely that structure-induced mixing would be
sufficient to overcome intense summer stratification to influence the Cold Pool and cause broader
ocean mixing (Miles et al., 2020). As a result, substantial impacts to the Cold Pool and ocean mixing
from the presence of Project WTGs is not expected. However, considering the seasonal, annual,
and longer scale changes in the Cold Pool and Mid-Atlantic Bight, Atlantic Shores is supportive of
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contributing to regional collaborative science to study and monitor the Cold Pool and its influence
on benthic invertebrates, fish, and fisheries.

In 2019, Atlantic Shores, in collaboration with Rutgers University and MARACOOS, deployed a
metocean buoy to contribute to the study of the Mid-Atlantic Cold Pool. This buoy contains
sensors at the atmospheric-boundary layer and ocean floor that will allow for continuous
measurements of the Cold Pool, as well as support regional oceanographic and atmospheric
modeling efforts. The data collected by this buoy is publicly accessible and can be accessed
through MARACOOS' data portal at https://ioos.noaa.gov/regions/maracoos. Once operational,
the Projects will also represent a living laboratory as they provide abundant opportunities for
direct ocean and ecological observations, such as the anticipated beneficial effects of introducing
structure to a homogenous sandy sea floor.

As stated, the presence of foundations and cable and scour protection could create a range of
effects to finfish, invertebrates, and EFH species during the O&M phase of the Projects.
Foundations and cable and scour protection are expected to produce ecologically beneficial
effects that could outweigh the risk of introducing hard structure to a small area of the vast flat,
sandy habitat found in the Mid-Atlantic Bight. Once the Projects are decommissioned, the local
environmental and ecological features of the area are expected to revert to pre-construction
conditions. Potential impacts from decommissioning include the loss of Project-related hard
structures, which are expected to be colonized at the time of decommissioning. Reef or structure-
oriented finfish will be displaced during decommissioning as the foundations and scour protection
are removed.

4.6.2.7 Monitoring Surveys

Atlantic Shores will implement its Fisheries Monitoring Plan (Appendix II-K) and Benthic
Monitoring Plan (Appendix II-H) to monitor baseline environmental conditions relevant to
fisheries and benthic resources and how these conditions may change throughout Project
construction and operation. Proposed fisheries surveys include a demersal otter trawl survey, fish
trap survey, and hydraulic clam dredge survey. Proposed benthic surveys include the use of
benthic grab samplers, multibeam echosounders, and underwater video.

The use of survey equipment such as the demersal otter trawl, hydraulic clam dredge, fish trap,
and grab sampler may result in impacts to finfish and invertebrate species as this equipment
causes seabed disturbance. The benthic grab sampler is expected to cause only localized impacts
at the sample locations within the WTA and ECC. Similarly, the trap survey equipment is expected
to cause localized impacts at the sampling sites within the WTA. The fisheries surveys using towed
gear (demersal otter trawl and hydraulic clam dredge) would disturb benthic habitat and fauna in
the areas of the survey strata. As discussed in Section 4.5, while sessile species and life stages in
the surveyed areas may be subject to injury or mortality, the benthic community is expected to
recover and benthic infauna and epifauna are expected to recolonize the area after physical
disturbance from anthropogenic activities cease in a given location (Brooks et al. 2006; Guarinello
et al. 2017; Guida et al. 2017). Soft bottom habitat and communities may recover more quickly
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from disturbances than hard-substrate/complex habitat. Additionally, the area of disturbance
from monitoring surveys is small relative to the total area of available surrounding habitat.

4.6.2.8 Vessel Movement

Vessel movement to and from ports during the construction, operations and maintenance, and
decommissioning phases of the Project have the potential to impact threatened and endangered
species that may occur in the Offshore Project Area; specifically, the Atlantic sturgeon and giant
manta ray. During construction and operation, Project vessels may use the Portsmouth Marine
Terminal in Norfolk, Virginia, near the James River where migrating adult Atlantic sturgeon are
known to occur (Balazik et al. 2020). Project vessels will also be transiting through the Delaware
River, where both Atlantic and shortnose sturgeon can occur. Giant manta ray may also occur
around the Offshore Project Area on a transitory basis and may be vulnerable to vessel strikes.
The increase in Project-related vessel traffic in these areas may lead to a minor increase in the risk
of vessel strikes on these species.

Vessel movement during all phases of the Project may also impact threatened and endangered
species outside of the Offshore Project Area. Ports under consideration for use by the Project
include three in New Jersey, one in Viriginia, and one in Texas, in addition to existing ports for
O&M and other support minor services. Threatened and endangered species that may be
encountered during vessel traffic transiting from ports include endangered smalltooth sawfish,
threatened gulf sturgeon, threatened Nassau grouper, and threatened scalloped hammerhead
shark. However, interactions between transiting vessels and these species are expected to be
minimal and brief in duration, given that vessels will be moving from one point to another and
not performing any Project-related construction in waters outside the Offshore Project Area.
Additionally, given that these ports are utilized by many large vessels, Project-related vessels are
not expected to significantly increase the potential for interactions with listed species beyond
existing traffic conditions.

4.6.2.9 Summary of Proposed Environmental Protection Measures

The majority of potential effects to finfish, invertebrates and EFH are expected to be temporary
and localized as described in the previous sections. Many of the permanent effects from the
presence of structures, including cable and scour protection, are expected to be ecologically
beneficial. Atlantic Shores has extensively studied the benthic habitat in the Offshore Project Area
and has already taken precautionary steps and commitments to avoid, mitigate, and monitor
Project effects on finfish, invertebrates and EFH during construction, O&M, and decommissioning.
Additional avoidance and mitigation measures and tools will be evaluated further as the Projects
progress through development and permitting and in cooperation and coordination with Federal
and State jurisdictional agencies and other stakeholders. The following provides a summary of
proposed environmental protection measures that Atlantic Shores will implement to reduce
impacts to finfish, invertebrates, and EFH within the Offshore Project Area.
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e Comprehensive benthic habitat surveys (seafloor sampling, imaging, and mapping) have
been conducted in consultation with BOEM and NOAA to support the identification of
sensitive and complex habitats and the development of strategies for minimizing impacts
to identified areas to the maximum extent practicable.

e HDD will be used to avoid seabed disturbance impacts to benthic habitat at the landfall
sites. All HDD activities will be managed by an HDD Contingency Plan for the Inadvertent
Releases of Drilling Fluid to ensure the protection of marine and inland surface waters
from an accidental release of drilling fluid. All drilling fluids will be collected and recycled
upon HDD completion.

e Inter-array, inter-link, and export cables will be buried to a target depth of 5 to 6.6 ft (1.5
to 2 m) which will allow the benthic community to recover and recolonize, avoid direct
interaction with finfish and benthic invertebrates, and minimize impacts from EMF.

e Dynamically positioned vessels and jet plow embedment will be used to the maximum
extent practicable to reduce sediment disturbance during cable laying processes.

e Vessels will operate in compliance with regulatory requirements related to the prevention
and control of discharges and accidental spills.

e Accidental spill or release of oils or other hazardous materials will be managed through
the OSRP (see Appendix I-D).

e Anchor midline buoys will be used on anchored construction vessels, where feasible, to
minimize seabed disturbance.

¢ Ananchoring plan will be employed for areas where anchoring is required to avoid impacts
to sensitive habitats to the maximum extent practicable, including hard bottom and
structurally complex habitats, identified through the interpretation of site-specific HRG
and benthic assessments.

e Soft starts and gradual “ramp-up” procedures (i.e., gradually increase sound output levels)
will be employed for activities such as pile driving to allow mobile individuals to vacate the
area during noise-generating activities.

e During impact pile-driving, a noise abatement system consisting of one or more available
technologies (e.g., bubble curtains evacuated sleeve systems, encapsulated bubble
systems, Helmholtz resonators) will be implemented to decrease the propagation of
potentially harmful noise.

¢ Nearshore cable installation activities will be conducted outside of the anticipated peak
period of sandbar shark nursery and pupping activity between June 1st and September 1.

e A fisheries monitoring plan will be implemented to monitor baseline environmental
conditions relevant to fisheries and how these conditions may change throughout Project
construction and operation. Proposed fisheries surveys detailed in the Fisheries
Monitoring Plan (see Appendix II-K) include a demersal fish trawl survey, fish pot survey,
and clam dredge survey.
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e Atlantic Shores will implement the following measures in accordance with the Offshore
Renewable Energy Credit (OREC) allowance that the New Jersey Board of Public Utilities
(NJBPU) awarded to Atlantic Shores on June 30, 2021:

o Maintain and update the Environmental Protection Plan (EPP) and Fisheries
Protection Plan (FPP) at key Project milestones, including commencement of
construction, completion of construction, and every 2 years thereafter, through
decommissioning, or at other times as requested by NJDEP to ensure that impacts
are being actively monitored and mitigated.

o Update the EPP and FPP to ensure New Jersey's natural resources, including finfish
and shellfish, sea turtles, marine mammals, avian species, bats and benthic
populations are protected throughout the life of the Project from pre-construction
through decommissioning and to ensure that any impacts are being actively
monitored and mitigated as required by law.

o Provide funding to the State of New Jersey for research initiatives and the regional
monitoring of wildlife and fisheries related to the introduction of offshore wind
projects. The funding will be administered by the New Jersey Department of
Environmental Protection (NJDEP) and NJBPU, with stakeholder input to aid in the
identification and prioritization of regional research and monitoring needs.

o Report annually in writing to BPU and NJDEP beginning June 30, 2022, on actions
taken to ensure environmental protection, fisheries protection, mitigation of
environmental and/or fishing impacts. This report will specifically address how
Atlantic Shores is enacting its plans for environmental and fisheries protection and
mitigation of impacts as articulated in its Application to BPU. An appendix to the
report will indicate the data collected in the reporting period, and will include an
accessibly-written, narrative description(s) of the dataset(s), the associated findings
made based upon these data, and reference(s) to the data portal(s) where these
data can be publicly accessed. This appendix will be made public..

o Report annually in writing to BPU and NJDEP beginning June 30, 2022, on the
policies and programs that may be adopted by BPU or NJDEP to help reduce future
environmental or fisheries impacts or enhance the protection of natural resources.
This report will detail any proposed future mitigation or protection measures that
could be adopted, providing a description, proposed timeline, and expected
outcomes of the recommended action.

Make public through appropriate data portals, all data collected in the development of the
Project from pre-construction activities through decommissioning activities. All collected
information and scientific data not deemed confidential by statute or regulation will be made
publicly available. Specifically, data with particular emphasis on natural resources including, but
not limited to, finfish and shellfish, sea turtles, marine mammals, avian species, bat and benthic
populations, as well as data regarding vessel strikes, avoidance, observations on habitat, and
routine data collection on ocean conditions will be shared in a manner that is in keeping with
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best practices for the reporting of these types of data. Atlantic Shores will report annually to
BPU and NJDEP beginning June 30, 2022, describing the type of data shared, and where the
data is shared. Should a common database for New Jersey-related, scientific data generated in
association with offshore wind development be created, Atlantic Shores will archive all data
collected with the development of the Project in that data repositor.
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47  Marine Mammals

This section describes marine mammals that may be present in the Offshore Project Area,
associated impact producing factors (IPFs), and anticipated measures to avoid, minimize, or
mitigate potential impacts to marine mammals during construction, operations and maintenance
(O&M), and decommissioning (See Appendix II-L3). Marine mammals are charismatic and
important species to any marine ecosystem, occupying many ecological roles in the world’s
oceans, including predators, prey, and nutrient vectors (e.g., whale falls; Roman et al. 2014).
Whales also enhance primary productivity in their feeding areas by concentrating nitrogen at the
surface (Roman and McCarthy 2010), and have even been identified as important for both the
storage and transfer of carbon (Pershing et al. 2010). All marine mammals are protected under
the Marine Mammal Protection Act (MMPA), and some species (e.g., North Atlantic right whale
[NARW]) are protected under the Endangered Species Act (ESA). Given these statutory
protections, marine mammals are a biological resource that must be considered in environmental
and acoustic impact assessments for offshore wind development.

Atlantic Shores is conducting an assessment that considers how the Projects’ activities may affect
marine mammals in the Offshore Project Area based on marine mammal distributions in the larger
context of the Mid-Atlantic Bight. The wide distribution of marine mammals is influenced by
oceanographic features in the Mid-Atlantic Bight, while small-scale distributions are influenced by
factors such as the animal’s physiology, behavior, and ecology (Waring et al. 2009). Because of
these different distribution drivers, Atlantic Shores’ marine mammal assessment builds upon and
fills data gaps from previously completed Federally and State funded research efforts. Relevant
studies, both completed and ongoing, have provided data to inform which species occupy these
habitats by conducting state-of-the-art underwater acoustic modeling; animal movement and
exposure modeling; and aerial digital surveys to document wildlife usage of the Offshore Project
Area.

471 Affected Environment

The marine mammal species that occur in the Offshore Project Area during construction, O&M,
or decommissioning may experience certain effects of Project activities. Descriptions of the marine
mammal species, their distribution and abundance, and estimated densities in the vicinity of the
Offshore Project Area are based on reviews of existing technical reports, academic publications,
and public reports (e.g. press releases), where relevant, to describe recent events not yet
published. Examples of primary data sources referenced in this assessment include the following:

e Marine Mammal Stock Assessment Reports and Potential Biological Removal (PBR) Levels
(Hayes et al. 2017, 2018a, 2019, 2020, 2021)

e Ocean Wind Power Ecological Baseline Studies conducted for the New Jersey Department
of Environmental Protection (NJDEP) Office of Science by the Geo-Marine, Inc. (Geo-
Marine 2010)
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¢ NOAA Northeast Fisheries Science Center's (NEFSC's) Atlantic Marine Assessment Program
for Protected Species (AMAPPS)

o Phase | surveys conducted from 2010 to 2014 (NEFSC and SEFSC 2011a, 2011b,
2012, 2014a, 2014b)

o Phase Il surveys from 2015 to 2019 (NEFSC and SEFSC 2015, 2016, 2018, 2019),

e Duke University Habitat-based Cetacean Density Models (Roberts et al. 2015, 2016a,
2016b, 2017, 2018, 2020) that combine data from 15 aerial and shipboard surveys covering
556,127 mile (mi) (895,000 kilometers [km]) of track line in the Western Atlantic over 22
years from 1992 to 2014.

In addition to these sources of information, Atlantic Shores is conducted aerial digital surveys of
the Offshore Project Area. The results of these surveys and a detailed technical report are provided
in Appendix II-L2 - Marine Mammal and Sea Turtle Presence in Atlantic Shores Lease Area OCS-A
0499. Atlantic Shores has also completed an underwater acoustic and animal exposure modeling
analysis for impact pile-driving sound based on the maximum Project Design Envelope (PDE). The
results of this analysis and its potential effects on marine mammals are discussed in Section 4.7.2.2.
The complete, Underwater Acoustic and Animal Exposure Modeling Technical Report (Modeling
Report) as provided within the original COP submittal, is provided as Appendix II-L1 to this COP.

4711 Marine Mammal Species

There are 37 marine mammal species, comprising 38 stocks, that are known to be present either
seasonally or year-round in the Northwest Atlantic Outer Continental Shelf (OCS; Table 4.7-1).
Marine mammals present in this region are represented by the Cetacea order, which includes
seven mysticetes (baleen whales) and 26 odontocetes (toothed whales, dolphins, and porpoise),
and the Pinnipedia order, which includes four species of phocids (earless seals). Baleen whales
(other than Bryde's whale) migrate seasonally between cold high-latitude feeding grounds in
summer and warm low-latitude breeding/nursery grounds in winter, rarely spending extended
time in a single area. Odontocetes, or toothed whales, occupy coastal, shelf, and slope/deep water
habitats inclusive, and further offshore, of the Mid-Atlantic Bight. Most toothed whale species do
not undergo long-range seasonal migrations, instead moving between southern and northern
waters of the western North Atlantic or between shelf waters and deeper waters beyond the shelf
break within a relatively regionalized area (Hayes et al. 2020). Phocid species of the western North
Atlantic primarily occupy coastal and shelf habitats in the cooler waters north of Cape Cod,
Massachusetts to eastern Canada and Maine throughout the year (Hayes et al. 2020). One species
of sirenian, the Florida manatee (Trichechus manatus latirostris), is an occasional, and therefore
rare, visitor to the region during summer (USFWS 2019). The manatee is listed as threatened under
the ESA and is protected under the MMPA. It is the only marine mammal in the western North
Atlantic under the regulatory jurisdiction of the U.S. Fish and Wildlife Service (USFWS).

Table 4.7-1 provides a list of the 37 marine mammal species present in the OCS and their relative
occurrence in the Project Area. Species categories for relative occurrence include:
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e Common — Occurring consistently in moderate to large numbers.
e Regular — Occurring in low to moderate numbers on a regular basis or seasonally.
e Uncommon - Occurring in low numbers or on an irregular basis.

e Rare — There are limited species records for some years; range includes the Mid-Atlantic
Bight but due to habitat preferences and distribution information, species are not expected
to occur in the Mid-Atlantic Bight.

The protection status, stock identification, occurrence, and abundance estimate of the species
listed in Table 4.7-1 and categorized as common, regular, and uncommon, are discussed in more
detail. Uncommon species for the Offshore Project Area include sperm whales, Risso’s dolphins,
pilot whales, and Atlantic white-sided dolphins. There were no sperm whales, Risso’s dolphins,
pilot whales or Atlantic white-sided dolphin sightings during the New Jersey Ecological Baseline
Studies conducted by Geo-Marine (2010); however, these species are discussed in this section
because they are expected to be seasonal visitors off of New Jersey based on historic occurrence
data (Roberts et al. 2018). Species listed as rare are not considered further in this assessment.
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Table 4.7-1  Marine Mammal Species in the Mid- and North Atlantic Outer Continental Shelf

. Status Relative Typical Habitat®
. Scientific Status .
Species Abundance’ Under Occurrence in Slope/
Name Under ESA . . Coastal = Shelf
MMPA Project Region Deep
Baleen Whales (Mysticeti)
Bal t
Fin Whale ataenoptera W. North Atlantic 6,802 Strategic | Endangered Common X X X
physalus
Humpback M t Non-
P egaptera Gulf of Maine 1,396 ) Not listed Common X X X
Whale novaeangliae strategic
Bal t Canadian East Non-
Minke Whale alaenoptera 21,968 ) Not listed Common X X X
acutorostrata Coast strategic
North Atlantic | Eubalaena
) upaias W. North Atlantic 3682 Strategic | Endangered Common X X X
Right Whale | glacialis
Balaenoptera
Sei Whale P Nova Scotia 6,292 Strategic | Endangered Common X X
borealis
Bal t
Blue Whale alaenoptera W. North Atlantic 4023 Strategic | Endangered Rare X X
musculus
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Table 4.7-1

Marine Mammal Species in the Mid- and North Atlantic Outer Continental Shelf (Continued)

Species

Scientific
Name

Best

Population
Estimate’

Status
Under
MMPA

Status

Under ESA

Toothed Whales (Odontoceti)

Relative

Occurrence in
Project Region

Typical Habitat®

Slope/
Deep

Atlantic White- | L hynch Non-
. . agenoriyncius W. North Atlantic 93,233 . Not listed Common X
Sided Dolphin | acutus strategic
W. North Non- .
. 62,851 . Not listed Common X
Atlantic, offshore strategic
Common . W. North
Bottlenose Turstops i
) truncatus Atlantic, Non-
dolphin Northern 6,639 . Not listed Common
. strategic
Migratory
Coastal
Harbo Ph Gulf of Non
rbor ocoena -
. Maine/Bay of 95,543 . Not listed Common
Porpoise phocoena strategic
Fundy
Long-Finned | Globicephal Non-
. 9 obicephata W. North Atlantic 39,215 . Not listed Uncommon X
Pilot Whale | melas strategic
. . . . Non- .
Risso’s Dolphin | Grampus griseus | W. North Atlantic 35,215 tratedi Not listed Uncommon X
strategic
Short Beaked Delphi N
on-
Common ep fnus W. North Atlantic 172,974 . Not listed Common X
) delphis strategic
Dolphin
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Table 4.7-1 Marine Mammal Species in the Mid- and North Atlantic Outer Continental Shelf (Continued)
Relative Typical Habitat®
R Best Status Status .
. Scientific . Occurrence in
Species Stock Population Under Under .
Name . Project
Estimate’
Atlantic
. . Non- Not
Spotted Stenella frontalis . North Atlantic 39,921 . . Uncommon X
) strategic listed
Dolphin
Blainville’s Non- Not
nv! Mesoplodqn . North Atlantic 10,1074 i } Rare X
Beaked Whale | densirostris strategic listed
Cuvier's Ziphi Non- Not
Pt - North Atlantic 5,744% , , Rare X
Beaked Whale | cawvirostris strategic listed
Dwarf Sperm . . Non- Not
Kogia sima . North Atlantic 7,750° . ) Rare X
Whale strategic listed
False Killer Pseud Not
seu .orca . North Atlantic 1,791 Strategic ) Rare X
Whale crassidens listed
Fraser's L delphi Non- Not
. ageilvo epnes . North Atlantic Unknown . . Rare X
Dolphin hosei strategic listed
Pygmy Killer Non- Not
ygmy Feresa attenuata . North Atlantic Unknown . . Rare X
Whale strategic listed
Northern y d N Not
on- o]
Bottlenose yperodon . North Atlantic Unknown . . Rare X
ampullatus strategic listed
Whale
Gervais’ M lod Non- Not
esoptodon . North Atlantic 10,1074 . . Rare X
Beaked Whale | europaeus strategic listed
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Table 4.7-1 Marine Mammal Species in the Mid- and North Atlantic Outer Continental Shelf (Continued)
Relative Typical Habitat®
R Best Status
) Scientific . Status Occurrence
Species Name Stock Population Under Under ESA o Proiect Slope/
i
Estimate’ ) Coastal Shelf
: . . Non- .
Killer Whale Orcinus orca W. North Atlantic Unknown . Not listed Rare X
strategic
Pan-Tropical Stenell N
on-
Spotted eneta W. North Atlantic 6,593 . Not listed Rare X
_ attenuata strategic
Dolphin
Physeter . .
Sperm whale North Atlantic 4,349 Strategic | Endangered | Uncommon X
macrocephalus
Pygmy Sperm . . _ Non- ,
Kogia breviceps | W. North Atlantic 7,750° i Not listed Rare X
Whale strategic
Rough- Non
Toothed Steno bredanesis | W. North Atlantic 136 . Not listed Rare X
. strategic
Dolphin
Short-Finned | Globicephal Non-
. AR obicephata W. North Atlantic 28,924 . Not listed Uncommon X X
Pilot Whale | macrorhynchus strategic
S by’ Non-
owerby's | Mesoplodon W. North Atlantic | 10,1074 °" | Notlisted Rare X
Beaked Whale | bidens strategic
Spi Non-
pmn(j:‘r Sten?lla . W. North Atlantic 4,102 on . Not listed Rare X
Dolphin longirostris strategic
Striped Non-
rlpe' Stenella W. North Atlantic 67,036 on . Not listed Rare X
Dolphin coeruleoalba strategic
White-Beaked | L hynch Non-
_ AIENOMYNENYE | W, North Atlantic | 536,016 | Notlisted Rare X
Dolphin albirostris strategic
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Table 4.7-1 Marine Mammal Species in the Mid- and North Atlantic Outer Continental Shelf (Continued)
Relative Typical Habitat®
YT Best Status X
) Scientific ) Status Occurrence in
Species Name Stock Population Under Under ESA Project Slope/
Estimate! ) Coastal Shelf
True's Beaked | M lod Non-
esoprodon . North Atlantic 10,1074 , Not listed Rare X
Whale mirus strategic
Clymene ) Non- .
) Stenella clymene . North Atlantic 4,237 ) Not listed Rare X
Dolphin strategic
Melon Headed | P hal Non-
eponocephata . North Atlantic Unknown ) Not listed Rare X
Whale electra strategic
Earless Seals (Phocidae)
Halichoerus Non-
Gray Seal l U . North Atlantic 27,300 ) Not listed Common X X
grypus strategic
- . Non- .
Harbor Seal Phoca vitulina . North Atlantic 61,336 . Not listed Regular X X
strategic
Cystoph Non-
Hooded Seal XS opnora . North Atlantic Unknown ) Not listed Rare X X
cristata strategic
Ph Non-
Harp Seal oca . . North Atlantic 76 M ) Not listed Rare X X
groenlandica strategic
Sea Cows (Sirenians)
. Trichechus
Florida . .
manatus Florida 4,834 Strategic | Threatened
Manatee latriostri
atriostris
' Best available population estimate is from NOAA Fisheries Stock Assessment Reports (NOAA Fisheries 2021b)..
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2 Best available population estimate is from NOAA Fisheries Stock Assessment Reports (NOAA Fisheries 2021b). NARW consortium has released the 2021 report
card results predicting a NARW population of 336 for 2020 (Pettis et al. 2022). However, the consortium “alters” the methods of (Pace et al. 2017) to subtract
additional mortality. This method is used in order to estimate all mortality, not just the observed mortality, therefore the 2021 draft SAR (NOAA Fisheries
2021b) will be used to report an unaltered output of the (Pace et al. 2017, 2021) model (DoC and NOAA 2020).

3 Represents Northern minimum stock population size (Hayes et al. 2021).

4This estimate includes Gervais' beaked whales and Blainville's beaked whales for the Gulf of Mexico stocks, and all species of Mesoplodon undifferentiated
beaked whales in the Atlantic.

>This estimate includes both dwarf and pygmy sperm whales.

6Coastal habitats are areas within State territorial waters; shelf habitats are those waters on the continental shelf; and slope/deep habitats are waters over the
edge of the continental shelf where the sea floor deepens sharply (slope) and then generally flattens at great depths (deep).
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4.7.1.2 Baleen Whales
Fin Whales (Balaenoptera physalus)

Fin whales are the second largest species of baleen whale that occur in the northern hemisphere,
with a maximum length of about 75 feet (ft) (22.8 meters [m]) (NOAA Fisheries 2018b). These
whales have a sleek, streamlined body with a V-shaped head that makes them fast swimmers. Fin
whales have a distinctive coloration pattern: the dorsal and lateral sides of their bodies are black
or dark brownish-gray while 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 are low-frequency cetaceans producing short duration down sweep calls between 15
and 30 hertz (Hz), typically termed “20-Hz pulses”, as well as other signals up to 1 kilohertz (kHz)
(Southall et al. 2019). The sound level (SL) of fin whale vocalizations can reach 186 decibels (dB)
re 1 yPa, making them one of the most powerful biological sounds in the ocean (Charif et al.
2002).

Distribution

Fin whales found offshore of the U.S. Atlanticc 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 named the Western
North Atlantic stock. The current understanding of stock boundaries, however, remains uncertain
(Hayes et al. 2019). The range of fin whales in the western North Atlantic extends from the Gulf of
Mexico and Caribbean Sea to the southeastern coast of Newfoundland. Fin whales are common
in waters of the U.S. Atlantic Exclusive Economic Zone (EEZ), principally from Cape Hatteras
northward. There is evidence that fin whales are present year-round throughout much of the U.S.
EEZ north of 35° N, but the density of individuals in any one area changes seasonally (NOAA
Fisheries 2018b, Hayes et al. 2019) (Figure 4.7-1). Fin whales are the most commonly observed
large whales in continental shelf waters from the Mid-Atlantic coast of the U.S. to Nova Scotia
(Sergeant 1977, Sutcliffe and Brodie 1977, CeTAP 1982, Hain et al. 1992), and were the most
common baleen whale species detected in an ecological baseline survey conducted in coastal
New Jersey waters, which surveyed an area that encompassed 97% of the New Jersey Wind Energy
Area (Geo-Marine 2010, BOEM 2012). Fin whales are the dominant large cetacean species during
all seasons from Cape Hatteras to Nova Scotia, having the largest standing stock, the largest food
requirements, and, therefore, the largest influence on ecosystem processes of any baleen whale
species (Hain et al. 1992, Kenney et al. 1997).

Fin whales have a high multi-seasonal relative abundance in U.S. Mid-Atlantic waters, and
surrounding areas (Figure 4.7-1). During the Geo-Marine (2010) survey, most of the sightings were
observed during winter and summer. Within the study area, group size ranged from one to four
animals with a mean distance from shore of 20 km and a mean water depth of 21.5 m (Geo-Marine
2010). One calf was observed with an adult fin whale in the area (Geo-Marine 2010). There were
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mixed aggregations of feeding humpbacks during fin whale sightings, and with the presence of
known prey species, it is possible that fin whales use this area to feed (Geo-Marine 2010). Acoustic
data also indicate that this species is present in the area in all seasons (CETAP 1982). Fin whales
were the most common marine mammal species detected acoustically during the study (Geo-
Marine 2010).

While fin whales typically feed in the Gulf of Maine and the waters surrounding New England,
their mating and calving (and general wintering) areas are largely unknown (Hain et al. 1992,
Hayes et al. 2019). Acoustic detections of fin whale singers augment and confirm these visual
sighting conclusions for males. Recordings from the Atlantic Continental Shelf and deep-ocean
areas have detected some level of fin whale singing from September through June (Watkins et al.
1987, Clark and Gagnon 2002, Morano et al. 2012, Davis et al. 2020). These acoustic observations
from both coastal and deep-ocean regions support the conclusion that male fin whales are
broadly distributed throughout the western North Atlantic for most of the year (Hayes et al. 2021).
It is likely that fin whales occurring within the U.S. Atlantic EEZ undergo migrations into Canadian
waters, open-ocean areas, and perhaps even subtropical or tropical regions; however, the popular
notion that entire fin whale populations make distinct annual migrations like some other
mysticetes has questionable support (Hayes et al. 2021). Based on an analysis of neonate stranding
data, Hain et al. (1992) suggest that calving occurs during October to January in latitudes of the
U.S. Mid-Atlantic region.

Low-frequency vocalizing fin whale pulses were detected in the northern and eastern range of the
study area where shelf waters are typically deeper (Geo-Marine 2010). Fin whales were acoustically
detected on 281 days from March 2008 to October 2009 and documented in every month of
acoustic recording indicating a lack of seasonal trends (Geo-Marine 2010). As the detection range
for fin whale vocalizations is more than 108 nautical miles (nm) (200 km), detected signals may
have originated from areas far outside of the study area; however, the acoustic presence suggest
that this species can be found regularly along the New Jersey outer continental shelf (Geo-Marine
2010).

Abundance

The best available abundance estimate for the western North Atlantic fin whale stock in U.S. waters
from National Marine Fisheries Service (NMFS) stock assessments is 6,802 individuals (Hayes et al.
2021). Current and maximum net productivity rates and population trends are unknown for this
stock due to relatively imprecise abundance estimates and variable survey design (Hayes et al.
2020). From 2015 to 2019, the annual estimated human-caused mortality rate was approximately
two whales per year, caused by incidental fishery interactions and vessel collisions; however, this
estimate is biased low due to haphazard detections of carcasses (Hayes et al. 2021). Potential
biological removal (PBR) for fin whales (11) was calculated based on the most recent stock
assessment reports (Hayes et al. 2021).
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Status

The fin whale is Federally listed under the United States Endangered Species Act (ESA) as an
endangered marine mammal and are designated as a strategic stock under the Marine Mammal
Protection Act (MMPA) due to their endangered status under the ESA, uncertain human-caused
mortality, and incomplete survey coverage of the stock’s defined range.

Humpback Whales (Megaptera novaeangliae)

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. This baleen whale species feeds 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 lunge feeding, bubble nets,
bubble clouds, and flicking of their flukes and fins, to herd and capture prey (NMFS 1991).
Humpback whale females are larger than males and can reach lengths of up to 59 ft (18 m) (NOAA
Fisheries 2018d), and reach sexual maturity between the ages four and ten with females producing
a single calf every two to three years.

Humpback whales are low-frequency cetaceans but have one of the most varied vocal repertoires
of the baleen whales. Male humpbacks will arrange vocalizations into a complex, repetitive
sequence to produce a characteristic “song.” Songs are variable but typically occupy frequency
bands between 300 and 3,000 Hz and last upwards of 10 minutes. Songs are predominately
produced while on breeding grounds; however, they have been recorded on feeding grounds
throughout the year (Clark and Clapham 2004, Vu et al. 2012). Typical feeding calls are centered
at 500 Hz with some other calls and songs reaching 20 kHz. Common humpback calls also contain
series of grunts between 25 and 1,900 Hz as well as strong, low-frequency pulses (with sound
levels up to 176 dB re 1 pPa) between 25 and 90 Hz (Clark and Clapham 2004, Vu et al. 2012).

Distribution

Humpback whales are a cosmopolitan species and widely distributed in the Western Atlantic. Most
humpback whales that inhabit the waters within the U.S. Atlantic EEZ belong to the Gulf of Maine
stock, formerly called the Western North Atlantic Stock. Humpback whales in the Gulf of Maine
stock typically feed in the waters between the Gulf of Maine and Newfoundland during spring,
summer, and fall, but they have been observed feeding in other areas, such as off the coast of
New York (Sieswerda et al. 2015). Humpback whales from most feeding areas, including the Gulf
of Maine, migrate to the West Indies (including the Antilles, Dominican Republic, Virgin Islands,
and Puerto Rico) in winter, where they mate and calve their young (Katona and Beard 1990,
Palsbgll et al. 1997). There have been several wintertime humpback sightings in coastal waters of
the eastern U.S., including 46 sightings of humpbacks in the New York-New Jersey Harbor Estuary
documented between 2011 and 2016 (Brown et al. 2017). However, not all humpback whales from
the Gulf of Maine stock migrate to the West Indies every winter because significant numbers of
animals are observed in mid- and high-latitude regions at this time (Swingle et al. 1993).
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Humpback whales are known to occur regularly throughout the Mid-Atlantic Bight, including New
Jersey waters (Figure 4.7-2) (Geo-Marine 2010). The occurrence of this population is strongly
seasonal with most observations occurring during the spring and fall, with a peak from April to
June (Geo-Marine 2010, Curtice et al. 2019). There have also been documented strandings from
the New Jersey coast (Barco et al. 2002). Geo-Marine (2010) observed humpback whales during
all seasons including seven observations in the winter. Group size tended to be single animals or
pairs with a mean distance from shore of 11.4 mi (18.4 km) and a mean depth of 67 ft (20.5 m)
(Geo-Marine 2010). Acoustic data indicate that this species may be present within the surrounding
areas year-round, with the highest rates of acoustic detections in adjacent waters in winter and
spring (Kraus et al. 2016). Acoustic detections do not differentiate between individuals, so
detections on multiple days could be the same or different individuals. Humpback whales have
previously been observed feeding off the coast of New Jersey with juveniles exhibiting feeding
behavior just south of the study area near the mouth of the Chesapeake Bay (Swingle et al. 2006).
There was one instance of observed lunge-feeding on effort within the study area (Geo-Marine
2010). Additionally, a cow-calf pair was seen once north of the study area boundary suggesting
that the nearshore waters off of New Jersey may provide important feeding and nursery habitats
for humpback whales (Geo-Marine 2010).

Abundance

The Gulf of Maine humpback whale stock consists of approximately 1,396 whales and is
characterized by a positive trend in abundance with a maximum annual production rate estimate
of 6.5% (Barlow and Clapham 1997, Hayes et al. 2020). The most significant anthropogenic causes
of mortality to humpback whales remain incidental fishery entanglements, responsible for roughly
eight whale mortalities, and vessel collisions, responsible for four mortalities both on average
annually from 2013 to 2017 (Hayes et al. 2020).

Status

The humpback whale was listed under the ESA as endangered throughout its range until 2016
when NOAA Fisheries revised the listing and defined 14 distinct population segments (DPS) based
on breeding populations. Under the final determination, the three DPSs that occur in U.S. waters
are listed as threatened or endangered (81 FR 62259, September 8, 2016).

The Gulf of Maine stock is not considered depleted because it does not coincide with any ESA-
listed DPS. The detected level of U.S. fishery-caused mortality and serious injury, derived from the
available records, which is surely biased low, does not exceed the calculated PBR and, therefore,
this is not a strategic stock (if the recovery factor is set at 0.5) (Hayes et al. 2019) under the MMPA.
Humpback whales in the western North Atlantic have been experiencing an Unusual Mortality
Event (UME) since January 2016 that appears to be related to a larger than usual number of vessel
collisions (NOAA Fisheries 20189). In total, 76 mortalities were documented through July 25, 2018,
as part of this event (NOAA Fisheries 2018g). A biologically important area (BIA) for humpback
whales for feeding from March to December has been designated in the Gulf of Maine, Stellwagen
Bank, and the Great South Channel; all of which are north of the WTA (LaBrecque et al. 2015).
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Minke Whales (Balaenoptera acutorostrata)

Minke whales are a small baleen whale species reaching 33 ft (10 m) in length (NOAA Fisheries
2018j). This species has a dark gray-to-black back and a white ventral surface (NOAA Fisheries
2018j). 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 (NOAA Fisheries 2018j). Like other baleen whales, minke whales use low-
frequency sounds to communicate with one another and to locate prey. They are believed to make
mechanical sound calls and a variety of grunts, moans, and belches (Gedamke 2004).

Distribution

This species has a cosmopolitan distribution in temperate, tropical, and high latitude waters
(Hayes et al. 2018b). Common and widely distributed within the U.S. Atlantic EEZ, these whales
are the third most abundant great whale (any of the larger marine mammals of the order Cetacea)
within the U.S. Atlantic EEZ (CeTAP 1982). Until better information is available, minke whales within
the U.S. Atlantic EEZ are considered part of the Canadian East Coast stock, which inhabits the area
from the western half of the Davis Strait (45°W) to the Gulf of Mexico. It is uncertain if separate
sub-stocks exist within the Canadian East Coast stock. Like many of the other pelagic baleen
whales, minke whales conduct seasonal migrations between high latitude summer feeding waters
and low latitude winter breeding and calving grounds. Acoustic monitoring surveys indicate minke
whales leave wintering grounds for their northern migrations from March through April and move
south once again in mid-October through November (Risch et al. 2014).

Although primarily documented near the continental shelf offshore of New Jersey (Schwartz 1962,
Mead 1975, Potter 1979, Rowlett 1980, Potter 1984, Winn et al. 1985, DoN 2005), minke whales
have been sighted nearshore at water depths of 36 ft (11 m) (Geo-Marine 2010). Acoustic
recordings of minke whales have been detected north of the WTA within the New York Bight
during the fall (August to December) and winter (February to May) (Biedron et al. 2009). A juvenile
minke whale was sighted north of the WTA near the New York Harbor in April, 2007 (Hamazaki
2002). The expected occurrence of minke whales near the WTA are likely due to the availability of
prey species, such as capelin, herring, mackerel, and sand lance in this region (Kenney et al. 1985,
Horwood 1989). Based on habitat information and predictive habitat models, Hamazaki (2002)
determined that minke whales are likely to occur in nearshore waters off New Jersey.

Minke whales are most common off New Jersey in coastal waters in the spring and early summer
as they move north to feeding ground in New England, and fall as they migrate south (Figure 4.7
3) (Geo-Marine 2010). Geo-Marine (2010) observed four minke whales near the WTA and
surrounding waters during winter and spring. This species demonstrated a distinct seasonal
habitat usage pattern that was consistent throughout the study. The two winter sightings were
recorded in February, northeast of Barnegat Light whereas the two spring sightings were recorded
in June, southeast of Sea Isle City. Minke whale sightings off the coast of New Jersey were within
water depths of 36 to 79 ft (11 to 24 m) and temperatures ranging from 5.4 to 11.5°C (47°F) (Geo-
Marine 2010).
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Minke whale recordings have resulted in some of the most variable and unique vocalizations of
any marine mammal. Common calls for minke whales found in the North Atlantic include
repetitive, low-frequency (100 to 500 Hz) pulse trains that may consist of either grunt-like pulses
or thump-like pulses. The thumps are very short duration (50 to 70 milliseconds [ms]) with peak
energy between 100 and 200 Hz. The grunts are slightly longer in duration (165 to 320 ms) with
most energy between 80 and 140 Hz. In addition, minke whales will repeat a six to 14 minute
pattern of 40 to 60 second pulse trains over several hours (Risch et al. 2013). Minke whales
produce a unique sound called the "boing”, which consists of a short pulse at 1.3 kHz followed by
an undulating tonal call around 1.4 kHz. This call was widely recorded but unidentified for many
years and had scientists widely speculating as to its source (Rankin and Barlow 2005).

Abundance

The best available abundance estimate for the Canadian East Coast minke whale stock is 21,968
individuals as of 2016 (Hayes et al. 2021). Current population trends and net productivity rates of
minke whales in this region are currently unknown. The average annual human-caused mortality
is estimated to be 10.55 whales per year caused by entanglement in fishing gear and vessel strike
between 2015 and 2019 (Hayes et al. 2021).

Status

Minke whales are not listed as threatened or endangered under the ESA or designated as a
strategic stock under the MMPA.
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North Atlantic Right Whales (Eubalaena glacialis)

North Atlantic right whales (NARW) are among the most endangered of all marine mammal
species in the Atlantic Ocean. The average adult NARW can grow to approximately 50 ft (15 m) in
length, while calves are typically 14 ft (4 m) at birth (NOAA Fisheries 2018m). Members of this
species have stocky, black bodies with no dorsal fin, and bumpy, coarse patches of skin on their
heads called callosities. NARWs feed mostly on zooplankton and copepods belonging to the
Calanus and Pseudocalanus genera (Hayes et al. 2019). They are slow-moving grazers that feed
on dense concentrations of prey at or below the water's surface, as well as at depth (NOAA
Fisheries 2018m). Female whales become sexually mature at about age ten and carry a single calf
during a year-long gestation period every six to ten years. The life span of NARW is estimated at
70 years, based on the estimated age of found deceased right whales and other closely related
species (NOAA Fisheries 2020b).

NARWs are low-frequency cetaceans that vocalize using several distinctive call types, most of
which have peak acoustic energy below 500 Hz. Most vocalizations do not go above 4 kHz
(Matthews et al. 2014). One typical right whale vocalization is the “up call”: a short sweep that rises
from roughly 50 to 440 Hz over a period of two seconds. These up calls are characteristic of the
NARW and are used by research and monitoring programs to determine species presence. A
characteristic “gunshot” call is believed to be produced by male NARWSs. These pulses can have
sound levels of 174 to 192 dB re 1 pPa with frequency range from 50 to 2,000 Hz (Parks et al.
2005, Parks and Tyack 2005). Other tonal calls range from 20 to 1,000 Hz and have sound levels
between 137 and 162 dB re 1 pPa.

Distribution

NARWSs in U.S. waters belong to the Western Stock. This stock ranges primarily from calving
grounds in coastal waters of the southeastern U.S. to feeding grounds in New England waters and
the Canadian Bay of Fundy, Scotian Shelf, and Gulf of St. Lawrence (Hayes et al. 2019). Surveys
indicate that there are seven areas where NARWSs congregate seasonally: the coastal waters of the
southeastern U.S., 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. 2018b). National Marine Fisheries Service (NMFS) 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. 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). Davis et al. (2017) recently
pooled together detections from a large number of passive acoustic devices and documented
broad-scale use of much more of the Atlantic Seaboard than previously believed. Further, there
has been an apparent shift in habitat use patterns (Davis et al. 2017), which includes an increased
use of Cape Cod Bay (Mayo et al. 2018) and decreased use of the Great South Channel.
Movements within and between habitats are extensive (Hayes et al. 2019), and there is a high
interannual variability in NARW use of some habitats (Pendleton et al. 2009).
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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). NARWSs are mainly present in the WTA in winter, with another smaller peak in
spring, ranging elsewhere for their main feeding and breeding/calving activities (Geo-Marine
2010). NARW typically occupy coastal and shelf waters within 56 mi (90 km) of the shoreline;
however, they have been observed as far as 87 mi (140 km) offshore. These whales undertake a
seasonal migration from their northeast feeding grounds (generally spring, summer, and fall
habitats) south along the eastern U.S. coast to their calving grounds in the waters of the
southeastern U.S. (Kenney and Vigness-Raposa 2010). The WTA is located within the NARW
migration BIA (Figure 4.7-4). 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). Migrating NARWs have been detected acoustically north of
the WTA in the New York Bight from February to May and then again in August through December
(Biedron et al. 2009).

Historically, there have been several documented sightings of NARW off the coast of New Jersey
and surrounding waters (CETAP 1982, Knowlton and Kraus 2001, Biedron et al. 2009). These waters
are important migratory routes for NARW as this species travels to their feeding areas near the
Gulf of Maine/Georges Bank regions and their breeding/calving grounds off the southeastern U.S.
(DoC 2016). Satellite-monitored radio tags on a NARW cow and calf documented the migratory
route of this pair from the Bay of Fundy to New Jersey and back during a six-week period
(Knowlton et al. 2002). A few NARW sightings were documented east of the south of the WTA
near the Delaware Bay in October, December, May, and July (Knowlton et al. 2002). Other visual
recordings of NARW were found in New Jersey waters during the spring and fall seasons (CETAP
1982). An entanglement mortality event of a NARW was recorded off the coast of New Jersey in
October (Knowlton et al. 2002). It is has been noted, however, that NARW sightings in several
traditional feeding habitats has been declining, causing speculation that a shift in NARW habitat
usage may be occurring (Pettis et al. 2017).

Geo-Marine (2010) observed NARWs offshore of New Jersey during all seasons; except for
summer. Three sightings of this species were documented in November, December, and January
(Geo-Marine 2010). NARWs exhibit notable seasonal variability, with maximum occurrence in
winter (December to February) and minimum occurrence in spring and summer (Figure 4.7-5).
These sightings were likely to be migrant movements towards breeding and calving grounds
located north and south of the WTA (Winn et al. 1986, Cole et al. 2009). NARWSs detected in the
Geo-Marine (2010) study area off the coast of New Jersey were seen as single animals or pairs.
These sightings occurred within water depths from 56 to 85 ft (17 to 26 m) with distances from
shore ranging from 10.7 to 17.2 nm (19.9 to 31.9 km). A January 2009 sighting documented two
adult males offshore of Barnegat Light in the northernmost portion of the Geo-Marine (2010)
study area. In May 2008, a cow-calf pair were documented in waters (56 ft [17 m] isobath)
southeast of Atlantic City (Geo-Marine 2010; M. Zani, New England Aquarium, pers. comm. 6
January 2020).
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Abundance

The population of the western Atlantic NARW stock has been in decline since 2011, with a
minimum population estimate of 368 as of 30 November 2019 (Hayes et al. 2021). Population
growth rates remain low (2.5%), as average calves born per year between 1990 and 2019 was 15
and ranged from one to thirty-nine per year (Hayes et al. 2021). In more recent years, female
production has fallen, likely a result of lower female survival rate. The most significant causes of
anthropogenic mortality to NARW include incidental fishery entanglement, which takes an
estimated six right whales per year, and vessel strikes, which take an estimated two whales per
year (Hayes et al. 2021).

Status

The NARW was listed as a Federally endangered species in 1970 and remains critically endangered
throughout its range. In addition to its endangered status, the high rate of annual human-related
mortality classifies NARW as a strategic stock under the MMPA. An unusual mortality event (UME)
was established for NARWs in June 2017. Thirty documented NARW deaths and 8 seriously injured
free-swimming whales have been documented as of 2019 (NOAA Fisheries 2020e).
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Sei Whales (Balaenoptera borealis)

Sei whales can reach lengths of about 39 to 59 ft (12 to 18 m) (NOAA Fisheries 2018f). This species
has a long, sleek body that is dark bluish-gray to black in color and pale underneath (NOAA
Fisheries 2018f). Their diet is comprised primarily of plankton including krill and copepods,
schooling fish, and cephalopods. Sei whales generally travel in small groups (two to five
individuals), but larger groups are observed on feeding grounds (NOAA Fisheries 2018f).

Sei whales, like all baleen whales, are categorized as low-frequency cetaceans. There are limited
confirmed sei whale vocalizations; however, studies indicate that this species produces several,
mainly low-frequency (less than 1,000 Hz) vocalizations. Calls attributed to sei whales include pulse
trains up to 3 kHz, broadband “growl” and “whoosh” sounds between 100 and 600 Hz, tonal calls
and upsweeps between 200 and 600 Hz, and down sweeps between 34 and 100 Hz (McDonald et
al. 2005, Rankin and Barlow 2007, Baumgartner et al. 2008).

Distribution

The stock that occurs within the U.S. Atlantic EEZ is the Nova Scotia stock, which ranges along the
continental shelf waters of the northeastern U.S. to Newfoundland (Hayes et al. 2017). Sei whales
are relatively widespread. Sighting data suggest sei whale distribution is largely centered in the
waters of New England and eastern Canada (Roberts et al. 2016a, Hayes et al. 2017). There appears
to be a strong seasonal component to sei whale distribution, and they are most abundant in
adjacent waters near the continental shelf from winter to spring (Figure 4.7-6) (Roberts et al.
2016a). This general offshore pattern of sei whale distribution is disrupted during episodic
incursions into more shallow and inshore waters (Hayes et al. 2017). In years of reduced predation
on copepods by other predators, and thus greater abundance of this prey source, sei whales are
reported in more inshore locations, such as the Great South Channel (1987 and 1989) and
Stellwagen Bank (1986) areas (Payne and Heinemann 1990, Waring et al. 2016). An influx of sei
whales into the southern Gulf of Maine occurred in summer 1986 (Schilling et al. 1992). Such
episodes, often punctuated by years or even decades of absence from an area, have been reported
for sei whales from various places worldwide.

There has been little detection of sei whales within New Jersey and surrounding waters (Kenney
et al. 1985, Geo-Marine 2010). According to the NJ ENSP, there have been no sightings of this
species documented within State waters. On the shelf offshore of New Jersey, sei whales have
been detected in spring. Approximately 200 sei whale vocalizations were detected in mid-
September 2006 (Newhall et al. 2009); however, it is unlikely that the sei whale will be present
farther nearshore by the WTA.

Abundance

The best available abundance estimate for the Nova Scotia stock of sei whales from NMFS stock
assessments is 6,292 individuals (Hayes et al. 2017, 2021). This estimate is considered an
underestimate because the full known range of the stock was not surveyed, the estimate did not
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include availability-bias correction for submerged animals, and there was uncertainty regarding
population structure (Hayes et al. 2017).

Status

Sei whales are listed as endangered under the ESA and NJ ENSP and the Nova Scotia stock is
considered strategic by NMFS under the MMPA. The minimum population size is 3,098. The
maximum productivity rate is 0.04, the default value for cetaceans. The recovery factor is 0.10
because the sei whale is listed as endangered under the ESA. PBR for the Nova Scotia stock of the
sei whale is 6.2. For the period 2015 through 2019, the average annual rate of human-caused
mortality and serious injury to sei whales was 0.8 (Hayes et al. 2021). No critical habitat areas are
designated for the sei whale under the ESA. A BIA for feeding for sei whales occurs north of WTA
in the Gulf of Maine from May through November (LaBrecque et al. 2015).
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4.7.1.3 Toothed Whales
Atlantic White-Sided Dolphins (Lagenorhynchus acutus)

Atlantic white-sided dolphins are common in temperate waters of the western North Atlantic.
They have a distinctive yellowish-tan patch near their fluke and white patches below the dorsal fin
and ventral sides, on both sides of their long, slender bodies. These dolphins grow up to 9 ft (2.7
m) in length and weigh between 400 and 500 pounds as adults. Like other dolphins, Atlantic white-
sided dolphins communicate vocally and non-vocally through signals. They produce burst-pulse
sounds and echolocation clicks and whistles (Popper 1980).

Distribution

Atlantic white-sided dolphins observed off the U.S. Atlantic coast are part of the Western North
Atlantic Stock (Hayes et al. 2019). This stock inhabits waters from central West Greenland to North
Carolina (about 35°N), primarily in continental shelf waters to the 328 ft (100 m) depth contour
(Dokseeter et al. 2008). Sighting data indicate seasonal shifts in distribution (Northridge et al.
1997). From January to May, low numbers of Atlantic white-sided dolphins are found from
Georges Bank to Jeffreys Ledge (off New Hampshire). From June through September, large
numbers of Atlantic white-sided dolphins are found from Georges Bank to the lower Bay of Fundy.
From October to December, they occur at intermediate densities from southern Georges Bank to
the southern Gulf of Maine (Payne and Heinemann 1990). No critical habitat areas are designated
for the Atlantic white-sided dolphin.

No Atlantic white-sided dolphins were observed in the Geo-Marine (2010) study. This suggests
that Atlantic white-sided dolphins occur infrequently in the WTA and surrounding areas. The NJ
ENSP noted that there is little information on the sightings of this species and that more
information is needed to accurately assess the abundance of Atlantic white-sided dolphins within
State waters (see CETAP 1982, Selzer and Payne 1988, Waring et al. 2007, Bowers-Altman and NJ
Division of Fish and Wildlife 2009). A shallow water (~188 ft [36 m]) marine mammal survey off of
New Jersey found no presence of Atlantic white-sided dolphin across each season (Kenney et al.
1985: p. 91), which further implies that it is unlikely for this species to be present within the WTA.
Although regional surveys found very limited presence of this species near the WTA, data adapted
from Roberts et al. (2016b; 2017; 2018) via the MDAT (Curtice et al. 2019; MDAT 2021) indicate
abundance in this region increases in the spring (Figure 4.7-7).
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Abundance

Roberts et al. (2016a, 2018) habitat-based density models provide an abundance estimate of
37,180 Atlantic white-sided dolphins within the U.S. Atlantic EEZ. There are insufficient data to
determine seasonal abundance estimates of Atlantic white-sided dolphins off the U.S. Atlantic
coast or their status within the U.S. Atlantic EEZ. The best available abundance estimate for the
Western North Atlantic stock of Atlantic white-sided dolphins is 93,233 individuals, which is
derived from data collected during a summer survey in 2016 (Hayes et al. 2021).

Status

The Atlantic white-sided dolphin is not listed as threatened or endangered under the ESA or NJ
ENSP, and the Western North Atlantic stock of Atlantic white-sided dolphins is not classified as
strategic under the MMPA.

Common Bottlenose Dolphins (Tursiops truncatus)

Bottlenose dolphins are one of the most well-known and widely distributed species of marine
mammals. These dolphins reach 7 to 13 ft (2 to 4 m) in length and are light gray to black in color
(NOAA Fisheries 2018a). Bottlenose dolphins are commonly found in groups of two to 15
individuals, though aggregations in the hundreds are occasionally observed (NOAA Fisheries
2018a). They are considered generalist feeders and consume a wide variety of organisms,
including fish, squid, shrimp, and other crustaceans (Jefferson et al. 2008). Bottlenose dolphins are
in the mid-frequency functional hearing group, with an estimated auditory bandwidth of 150 Hz
to 160 kHz (Southall et al. 2007). Bottlenose dolphin vocalization frequencies range from 3.4 to
130 kHz (DoN 2008).

Distribution

There are multiple genetically distinct bottlenose dolphin stocks present in the Mid-Atlantic
including the Western North Atlantic Offshore stock and Northern Migratory Coastal stock (Mead
and Potter 1995). The Western North Atlantic Offshore stock inhabits the outer continental slope
and shelf edge regions from Georges Bank to the Florida Keys (Hayes et al. 2017). Sightings of
this stock of bottlenose dolphin occur from Cape Hatteras to the eastern end of Georges Bank
(Kenney 1990). The Northern Migratory Coastal Stock migrates seasonally within coastal waters
of the western North Atlantic. The coastal migratory stock typically inhabits nearshore waters with
depths less than 80 ft (25 m) north of Cape Hatteras. During warmer months, this stock resides in
waters to the 66 ft (~20-m) isobath within New York, Long Island, Virginia, and Assateague
(Garrison et al. 2017b). During late summer, fall, and during cooler months (January to February),
the Migratory Coastal stock occupies coastal waters from Cape Lookout, North Carolina to North
Carolina/Virginia border (Garrison et al. 2017b).
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Off the coast of New Jersey, bottlenose dolphins (likely from the Coastal Migratory stock, although
there is thought to be some range overlap from the Offshore stock) can occur throughout the
year and were the most frequently detected species in an ecological baseline survey conducted
in coastal New Jersey waters (Figure 4.7-8)(Geo-Marine 2010, BOEM 2012). Seasonal movements
north along the coast occur during the warmer months, are likely directed by the presence of prey
(Hayes et al. 2018b). Targeted prey species vary by area, season, and stock; however, sciaenid
fishes, such as Atlantic croaker, weakfish, and squid, are common (NOAA Fisheries 2020c). The
Northeast Fisheries Science Center (NEFSC) observed bottlenose dolphins during the AMAPPS
surveys (NEFSC and SEFSC 2011a, 2011b, 2012, 2014a, 2014b, 2015, 2016, 2018, 2019).

Bottlenose dolphins were the most frequently observed species during the Geo-Marine (2010)
study period. A total of 319 bottlenose dolphins with group sizes averaging at 15.3 animals were
detected offshore of New Jersey (Geo-Marine 2010). Several other monitoring efforts recorded
sightings of this species during geophysical surveys in the potential windfarm sites (including the
WTA) southeast of Atlantic City (Geo-Marine 2009a, 2009b). Bottlenose dolphins have been
present annually near and offshore of New Jersey; with greater sightings during spring and
summer months (Geo-Marine 2010).

Abundance

The best available population estimate for the northern migratory coastal stock is 6,639 bottlenose
dolphins, while the offshore stock abundance is estimated at 62,851 individuals (Hayes et al.
2018b, 2020). Current population estimates indicate there is no significant trend in abundance for
either stock. Total annual human-caused mortality is unknown for both stocks. Total annual
fisheries mortality and serious injury is estimated as 28 individuals for the offshore stock (from
2013 to 2017) and between six and 13 individuals for the coastal stock (between 2011 to 2015;
Hayes et al. 2018b, 2020).

Status

The offshore stock of bottlenose dolphin is not listed as threatened or endangered under the ESA
or designated as a strategic stock under the MMPA. The northern migratory coastal stock of
bottlenose dolphins is designated as a strategic stock under MMPA due to its depleted status and
biased low fisheries mortality estimates (Hayes et al. 2018b).
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Pilot Whales (Globicephala spp.)

Two species of pilot whale occur within the western North Atlantic: the long-finned pilot whale
(Globicephala melas) and the short-finned pilot whale (Globicephala macrorhynchus). These
species are difficult to differentiate visually and acoustically due to similarity in appearance at the
surface and vocalizations that overlap in frequency range. Consequently, the two species cannot
be reliably distinguished (Rone and Pace 2012, Hayes et al. 2019); unless otherwise stated, the
descriptions below refer to both species. Pilot whales have bulbous heads, are dark gray, brown,
or black in color, and can reach approximately 24 ft (7.3 m) in length (NOAA Fisheries 2018e).
These whales form large, relatively stable aggregations that appear to be maternally determined
(American Cetacean Society 2018). Pilot whales feed primarily on squid but also eat small to
medium-sized fish and octopus when available (NOAA Fisheries 2018e, 2018i). Occurrence of the
long-finned pilot whale is considered rare in the WTA, while occurrence of the short-finned pilot
whale is considered uncommon.

Pilot whales are acoustic mid-frequency specialists with an estimated auditory bandwidth of 150
Hz to 160 kHz (Southall et al. 2007). Pilot whales echolocate and produce tonal calls. The primary
tonal calls of the long-finned pilot whale range from 1 to 8 kHz with a mean duration of about
one second. The calls can be varied with seven categories identified (level, falling, rising, up-down,
down-up, waver, and multi-hump) and are likely associated with specific social activities (Vester
et al. 2014).

Distribution

Within the U.S. Atlantic EEZ, both long- and short-finned pilot whales are categorized into Western
North Atlantic stocks. In U.S. Atlantic waters, pilot whales are distributed principally along the
continental shelf edge off the northeastern U.S. coast in winter and early spring (Figure 4.7-9)
(CETAP 1982, Payne and Heinemann 1993, Abend and Smith 1999, Hamazaki 2002). In late spring,
pilot whales move onto Georges Bank, into the Gulf of Maine, and into more northern waters,
where they remain through late fall (CeTAP 1982, Payne and Heinemann 1993). Short-finned pilot
whales are present within warm temperate to tropical waters and long-finned pilot whales occur
in temperate and subpolar waters. Long-finned and short-finned pilot whales overlap spatially
along the Mid-Atlantic shelf break between New Jersey and the southern flank of Georges Bank
(Payne and Heinemann 1993, Hayes et al. 2019). Long-finned pilot whales have occasionally been
observed stranded as far south as South Carolina, and short-finned pilot whales have stranded as
far north as Massachusetts (Hayes et al. 2017). The latitudinal ranges of the two species therefore
remain uncertain. However, south of Cape Hatteras, most pilot whale sightings are expected to
be short-finned pilot whales, while north of approximately 42° N, most pilot whale sightings are
expected to be long-finned pilot whales (Hayes et al. 2021).

Long-finned and short-finned pilot whales have been known to occur offshore of New Jersey
(Abend and Smith 1999, Tyler 2008, Hayes et al. 2017). It is likely that both species overlap along
the shelf break between New Jersey and Georges Bank, however, there is limited information on
the spatial and temporal distribution of both species near the WTA (Hayes et al. 2017). For
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instance, pilot whales were not detected during the Geo-Marine (2010) study. The limited
information of pilot whale presence within the WTA is likely based on the habitat preference and
overall distribution of pilot whales (Hayes et al. 2017). Further, the consensus from the NJ ENSP
determined that pilot whales are primarily pelagic and have a rare presence in New Jersey waters
(Bowers-Altman and NJ Division of Fish and Wildlife 2009).

Abundance

The best available estimate for long-finned pilot whale abundance is 39,215 whales as of surveys
conducted through 2016 (Lawson and Gosselin 2018, Hayes et al. 2021). Estimates of population
trend or net productivity rates have not been calculated for long-finned pilot whales as abundance
estimates remain highly uncertain due to long survey intervals. From 2015 to 2019, total annual
observed fishery-related mortality or serious injury was 9 long-finned pilot whales (Hayes et al.
2021). In addition, to direct human-induced mortality, mass strandings of long-finned pilot whales
have occurred throughout their range. Between 2015 and 2019, 7 long-finned pilot whales were
found stranded between Maine and Florida (Hayes et al. 2021).

Status

Neither the long-finned or short-finned pilot whale species is listed as threatened or endangered
under the ESA or the NJ ENSP, and the Western North Atlantic stock is not considered strategic
under the MMPA.

Risso’s Dolphins (Grampus griseus)

Risso’s dolphins occur worldwide in both tropical and temperate waters (Jefferson et al. 2008,
Jefferson et al. 2014). This species of dolphin attains a body length of approximately 9 to 13 ft (2.6
to 4 m) (NOAA Fisheries 2018k), a narrow tailstock, and a whitish or gray body. Risso’s dolphins
form groups ranging from 10 to 30 individuals (NOAA Fisheries 2018k). They feed primarily on
squid as well as fish, such as anchovies, krill, and other cephalopods (NOAA Fisheries 2018k).
Risso’s dolphins are in the mid-frequency functional hearing group, with an estimated auditory
bandwidth of 150 Hz to 160 kHz (Southall et al. 2007). Vocalizations range from 400 Hz to 65 kHz
(DoN 2008).
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Distribution

Risso’s dolphins within the U.S. Atlantic EEZ are part of the Western North Atlantic stock. The
Western North Atlantic stock of Risso’s dolphins inhabits waters from Florida to eastern
Newfoundland (Leatherwood et al. 1976, Baird and Stacey 1991). During spring, summer, and fall,
Risso’s dolphins are distributed along the continental shelf edge from Cape Hatteras northward
to Georges Bank (CeTAP 1982, Payne et al. 1984). In winter, the distribution extends outward into
oceanic waters (Payne et al. 1984) within the Mid-Atlantic Bight, however, very little is known
about movement and migration patterns and they are infrequently observed in shelf waters
(Figure 4.7-10). The stock may contain multiple demographically independent populations that
should themselves be considered stocks because the current stock spans multiple eco-regions
(Longhurst 1998, Spalding et al. 2007).

There is limited data regarding Risso’s dolphins offshore of New Jersey. Increased strandings of
this species were recorded from 2003 to 2004 on New York, New Jersey, and Delaware coasts
(DiGiovanni et al. 2005a). Other than strandings, this species has been primarily documented on
the shelf break off of New Jersey (DiGiovanni et al. 2005b). There were no Risso’'s dolphins
documented during the Geo-Marine (2010) study. However, one Risso’s dolphin observation was
recorded during Atlantic Shores 2020 geophysical campaign in Lease Area OCS-A-0499 (Lease
Area).

Abundance

The best abundance estimate for Risso’s dolphins is 35,215 individuals, calculated from 2016
surveys conducted by Northeast Fisheries Science Center (NEFSC) and Department of Fisheries
and Oceans Canada (DFO) (Hayes et al. 2021). Estimates of population trend or net productivity
rates have not been calculated for Risso’s dolphins. Annual average estimated human-caused
mortality or serious injury from 2015 to 2019 was 34 dolphins, most of which was likely due to
interactions with fisheries (Hayes et al. 2021).

Status

Risso’s dolphins are not listed as threatened or endangered under the ESA or designated as a
strategic stock under the MMPA.

ATLANTIC SHORES | Biological Resources 4-225



February

Septeber

Data adapted from Roberts et

November

2017,2018) via the Marine-life Data Aﬂa/ysis Team (Curtice et al. 2019) ..

ATLANTIC SHORES

————— offshore wind

0 9 18 36 54 Miles

[ e SSs—

[ e w E
0 28 56 Kilometers

S
Mop Projection: NAD 1983 UTM Zone 18N (Meters)
Basemap: World Ocean Base, Esri

LEGEND
Lease Area OCS-A 0499
Lease Area OCS-A 0549
Risso's Dolphin
Abundance

Predicted Animals per 100 Square
Kilometer (10 km x 10 km)

I <0 32-46
I 010015 [ 4668
I 015022 [ 6.8-10
B 022032 [ 1015
B 032046 [ ] 1522
B oss068 [ | 2232
B oss10 [ 3246
B 15 [ ]a4ess
B 1522 [ ]es-100
B 2232 [ ]>100

Figure 4.7-10

Monthly Modeled Distribution
of Risso's Dolphin near the
Offshore Project Area




Short-Beaked Common Dolphins (Delphinus delphis)

Short-beaked common dolphins (Delphinus delphis) are one of the most widely distributed
cetaceans and occur in temperate, tropical, and subtropical regions (Jefferson et al. 2008). Short-
beaked common dolphins can reach 9 ft (2.7 m) in length and have a distinct color pattern with a
white ventral patch, yellow or tan flank, and dark gray dorsal “cape” (NOAA Fisheries 2018h). This
species feeds on schooling fish and squid found near the surface at night (NOAA Fisheries 2018h).
Short-beaked common dolphins are in the mid-frequency functional hearing group. Their
vocalizations range from 300 Hz to 44 kHz (Southall et al. 2007).

Distribution

Short-beaked common dolphins within the U.S. Atlantic EEZ belong to the Western North Atlantic
stock, generally occurring from Cape Hatteras to the Scotian Shelf (Hayes et al. 2018b). Short-
beaked common dolphins are a highly seasonal, migratory species. Within the U.S. Atlantic EEZ,
this species is distributed along the continental shelf and is associated with Gulf Stream features
(CeTAP 1982, Selzer and Payne 1988, Hamazaki 2002, Hayes et al. 2019). 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 (Selzer and Payne
1988). Migration onto the Scotian Shelf and continental shelf off Newfoundland occurs when
water temperatures exceed 51.8°Fahrenheit (11°Celsius) (Sergeant et al. 1970, Gowans and
Whitehead 1995). Breeding usually takes place between June and September, with females
estimated to have a calving interval of two to three years (Hayes et al. 2019).

There have been numerous sightings of short-beaked common dolphins throughout the New
Jersey coastline (Ulmer 1981, Hamazaki 2002). Generally, this species has been documented 20
nm (>37 km) near the shelf break within the months of February, May, and July, however, they
have been sighted throughout the year (Figure 4.7-11) (Geo-Marine 2010). Short-beaked common
dolphins are most common at the surface and are regularly observed in large groups consisting
of hundreds of animals (NOAA Fisheries 2020a). Multiple strandings of the short-beaked common
dolphins have occurred within the New Jersey coasts across multiple seasons (NOAA/NMFS 2004).
Geo-Marine (2010) recorded a total of 32 short-short beaked common dolphin sightings off the
coast of New Jersey. The observed species were documented in waters ranging from 33 to 102 ft
(10 to 21 m) (Geo-Marine 2010). Approximately 26% of the shipboard sightings were calves during
the Geo-Marine (2010) study.

Abundance

The best abundance estimate for the western north Atlantic stock of common dolphins is 172,947
individuals based on 2016 survey results. Average annual estimated human-caused mortality and
serious injury between 2015 to 2019 was 390.49 animals (Hayes et al. 2021).
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Status

Short-beaked common dolphins are not listed as threatened or endangered under the ESA or
designated as a strategic stock under the MMPA.

Sperm Whales (Physeter macrocephalus)

Sperm whales are the largest of the toothed whales and characterized by their large, bulbous
heads. Adults can achieve 15 tons (females) to 45 tons (males). They mainly reside in deep-water
habitats on the OCS, along the shelf edge, and in mid-ocean regions (NOAA Fisheries 2010).
However, this species has also been observed in relatively high numbers in shallow continental
shelf areas off the coast of southern New England (Scott and Sadove 1997). Sperm whale
vocalizations include directional clicks, from less than 100 Hz to 30 kHz with most of the clicks is
in the 5 to 25 kHz range. Sperm whales use echolocation and produce repeated patterns of clicks
or codas, which are used to attract females, compete for mates, display aggression, and maintain
group cohesion (Wahlberg 2002). Foraging sperm whales make regularly spaced clicks interrupted
by “creaks” and very rapid clicking for locating and capturing prey (Wahlberg 2002; Richardson et
al. 1995).

Distribution

Sperm whale migratory patterns are not well-defined, and no obvious migration patterns have
been observed in certain tropical and temperate areas. However, general trends suggest that most
populations move poleward during summer (Waring et al. 2015). Within U.S. Atlantic EEZ waters,
sperm whales appear to exhibit seasonal movement patterns (CeTAP 1982, Scott and Sadove
1997). During winter, sperm whales are concentrated to the east and north of Cape Hatteras. This
distribution shifts northward in spring, when sperm whales are most abundant in the central
portion of the Mid-Atlantic Bight to the southern region of Georges Bank. In summer, this
distribution continues to move northward, including the area east and north of Georges Bank and
the continental shelf to the Mid-Atlantic region. In fall, sperm whales are most abundant on the
continental shelf to the south of New England and remain abundant along the continental shelf
edge in the Mid-Atlantic Bight (Figure 4.7-12).

There were no sperm whale sightings during the Geo-Marine (2010) study; however,
approximately nine individuals were observed offshore of New Jersey near the OCS during
shipboard surveys in summer 2011 (Palka 2012). There is substantial information on sperm whale
occurrence offshore of New Jersey, but they are exclusively near the OCS (CETAP, 1982 Waring et
al. 2007) and are unlikely to be present within the WTA. Due to the rare occurrence of sperm
whales within New Jersey waters, the NJ ENSP recommend that the species should be removed
from the New Jersey list of species (Bowers-Altman and NJ Division of Fish and Wildlife 2009).
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Abundance

Though there is currently no reliable estimate of total sperm whale abundance in the entire
western North Atlantic, the most recent and best available population estimate for the U.S. Atlantic
EEZ is 4,439 (Hayes et al. 2020).

Status

Sperm whales are listed as endangered under the ESA and NJDEP, and the North Atlantic stock is
considered strategic by NMFS under the MMPA.

Harbor Porpoises (Phocoena phocoena)

The harbor porpoise is abundant throughout the coastal waters of the Northern hemisphere and
the only porpoise species found in the Atlantic Ocean. This species is the smallest cetacean, with
a blunt, short-beaked head, dark gray back, and white underside (NOAA Fisheries 2018c). Harbor
porpoises reach a maximum length of 6 ft (1.8 m) and feed 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 are considered high-
frequency cetaceans. The dominant component of harbor porpoise echolocation signals are
narrowband, high-frequency clicks within 130 to 142 kHz (Villadsgaard et al. 2007).

Distribution

The harbor porpoise occupies both coastal and deep waters from off the coast of North Carolina
to Greenland. They are commonly found in bays, estuaries, harbors, and fjords less than 656 ft
(200 m) deep (NOAA Fisheries 2018c). Hayes et al. (2019) report that harbor porpoises are
generally concentrated along the continental shelf within the northern Gulf of Maine and southern
Bay of Fundy region during summer (July to September). During fall (October to December) and
spring (April to June), they are more widely dispersed from New Jersey to Maine. In winter (January
to March), intermediate densities of harbor porpoises can be found in waters off New Jersey to
North Carolina with lower densities found in waters off New York to New Brunswick, Canada
(Figure 4.7-13) (Hayes et al. 2019). There are four distinct populations of harbor porpoise in the
western Atlantic: Gulf of Maine/Bay of Fundy, Gulf of St. Lawrence, Newfoundland, and Greenland
(Hayes et al. 2019). Harbor porpoises observed within the U.S. Atlantic EEZ are considered part of
the Gulf of Maine/Bay of Fundy stock.

Harbor porpoises are a frequently sighted cetacean offshore of New Jersey (Geo-Marine 2010).
During the Geo-Marine (2010) study, 51 harbor porpoises sightings were documented
approximately 0.8 to 19.8 nm (1.5 to 36.6 km) from shore (mean = 10.5 nm/19.5 km). These
sightings were primarily during winter months (February to March). It is therefore likely that this
marine mammal will be present within the WTA.
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Abundance

According to data collected in 2016 by Northeast Fisheries Science Center (NEFSC) and DFO, the
best abundance estimate of the Gulf of Maine/Bay of Fundy harbor porpoises is 95,543 individuals
(Hayes et al. 2021). The total annual estimated average human-caused mortality and serious injury
is 163 harbor porpoises per year based on fisheries observer data (Hayes et al. 2020).

Status

Harbor porpoises are not listed as threatened or endangered under the ESA or designated as a
strategic stock under the MMPA.

4.7.1.4 Pinnipeds
Gray Seals (Halichoerus grypus)

Gray seals are large, reaching 7 to 10 ft (2 to 3 m) in length, and have a silver-gray coat with
scattered dark spots (NOAA Fisheries 2018l). 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 984 ft (300 m) and frequently forage on the OCS (Lesage
and Hammill 2001, Jefferson et al. 2008). These opportunistic feeders primarily consume fish,
crustaceans, squid, and octopus (Bonner 1971, Reeves 1992, Jefferson et al. 2008). They often co-
occur with harbor seals because their habitat and feeding preferences overlap (NOAA Fisheries
2018l). Gray seals, as with all pinnipeds, are assigned to functional hearing groups based on the
medium (air or water) through which they are detecting the sounds, for an estimated auditory
bandwidth of 75 Hz to 75 kHz (Southall et al. 2007). Vocalizations range from 100 Hz to 3 kHz
(DoN 2008).

Distribution

Gray seals are the second most common pinniped along the U.S. Atlantic coast (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 range from Canada to New Jersey;
however, stranding records as far south as Cape Hatteras (Gilbert et al. 2005) have been recorded.
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,
Lesage and Hammill 2001). There are three breeding concentrations in eastern Canada: Sable
Island, Gulf of St. Lawrence, and along the east coast of Nova Scotia (Lavigueur and Hammill 1993).
In U.S. waters, gray seals primarily pup at four established colonies: Muskeget and Monomoy
islands in Massachusetts, and Green and Seal Islands in Maine. Since 2010, pupping has also been
observed at Noman's Island in Massachusetts and Wooden Ball and Matinicus Rock in Maine
(Hayes et al. 2019). Although white-coated pups have stranded on eastern Long Island beaches in
New York, no pupping colonies have been detected in that region. Following the breeding season,
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gray seals may spend several weeks ashore in late spring and early summer while undergoing a
yearly molt.

The gray seal is primarily found in coastal waters and forages in OCS regions (Lesage and Hammill
2003). For this reason, studies such as the Geo-Marine (2010) did not observe gray seals offshore
of New Jersey. However, the Marine Mammal Stranding Center (2020) documented 25 gray seal
strandings in 2019. Other reported sightings of gray seal in waters off of New Jersey were found
as bycatch in gillnets (Hatch and Orphanides 2017, Orphanides 2019). Gray seals are less likely
than harbor seals to occur around the offshore ECC route or the WTA (Hayes et al. 2019).

Abundance

The gray seal is found on both sides of the North Atlantic, with three major populations: Northeast
Atlantic, Northwest Atlantic, and Baltic Sea (Haug et al. 2013). The Western North Atlantic stock is
equivalent to the Northwest Atlantic population, and ranges from New Jersey to Labrador
(Mansfield 1966, Scott et al. 1990, Katona et al. 1993, Lesage and Hammill 2001). In U.S. waters
alone, Hayes et al. (2021) estimated an abundance of 27,300. PBR for gray seals (1,458) was
calculated based on the most recent stock assessment reports (Hayes et al. 2021).

Status

Gray seals are not listed as threatened or endangered under the ESA or the NJDEP, and they are
not considered strategic under the MMPA.

Harbor Seals (Phoca vitulina)

Adult harbor seals are not sexually dimorphic and both males and females are light gray to dark
brown in color and typically reach 4.9 ft (1.5 m) and 220 pounds in size with a 35-year lifespan
(NOAA Fisheries Service 2017). Harbor seals forage in both shallow coastal waters and deeper
offshore waters, diving to target prey within the water column or on the seafloor (Tollit et al. 1997).
Primary food sources vary with seasonal abundances of fish and crustaceans in the north and Mid-
Atlantic coastal region, with the most numerous prey species including sandlance, silver hake,
Atlantic Herring, and redfish (NOAA Fisheries Service 2007).

Male harbor seals produce underwater vocalizations during mating season to attract females and
defend territories. These calls are comprised of “growls” or “roars” with peak energy at 200 Hz
(Sabinsky et al. 2017). Captive studies have shown that harbor seals have good (greater than 50%)
sound detection thresholds between 0.1 and 80 kHz, with primary sound detection between 0.5
and 40 kHz (Kastelein et al. 2009).

Distribution

Harbor seals are found throughout coastal waters of the Atlantic Ocean and adjoining seas above
30° N and is the most abundant pinniped within the U.S. Atlantic EEZ (Hayes et al. 2019). Harbor
seals are year-round inhabitants of the coastal waters of eastern Canada and Maine (Richardson

ATLANTIC SHORES | Biological Resources 4-234



and Rough 1993) and occur seasonally from southern New England to New Jersey coasts between
September and late May (Schneider and Payne 1983, Barlas 1999, Schroeder 2000). The western
North Atlantic stock may occupy southern waters of the Mid-Atlantic Bight during seasonal
migrations from the Bay of Fundy in the late autumn and winter (NMFS 2009; (Palka et al. 2017)).
In addition to coastal waters, harbor seals utilize terrestrial habitat as haul-out sites throughout
the year, but primarily during the pupping and molting periods, which occur from late spring to
late summer in the northern portion of their range.

There are three major haul-out sites along the New Jersey coast, located in Great Bay, Sandy Hook,
and Barnegay Inlet (Figure 4.7-14) (CWFNJ 2015). In the western North Atlantic, they are
distributed from eastern Canada to southern New England and New York, and occasionally as far
south as the Carolinas (Payne and Selzer 1989). A general southward movement from the Bay of
Fundy to southern New England occurs in fall and early winter (Rosenfeld et al. 1988, Whitman
and Payne 1990, Barlas 1999, Jacobs and Terhune 2000). A northward movement from southern
New England to Maine and eastern Canada takes place prior to the pupping season, which occurs
from mid-May through June along the Maine coast (Richardson 1976, Wilson 1978, Whitman and
Payne 1990, Kenney 1994). Geo-Marine (2010) observed one harbor seal offshore of New Jersey
during their survey effort.

Abundance

The be