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Ocean Wind

An @rsted & PSEG project

CONTAINS CONFIDENTIAL INFORMATION

Certain information included in this Construction and Operations Plan (COP) qualifies as trade secrets and/or
commercial or financial information that is privileged and confidential, and which is exempt from public
disclosure under the Federal Freedom of Information Act (5 United States Code [U.S.C.] § 552(b)(4)) (as
reflected in the Bureau of Ocean Energy Management’s [BOEM'’s] regulations at 30 Code of Federal
Regulations [CFR] §§ 585.113 and 585.620). This privileged and confidential information is also exempt from
public disclosure under the New Jersey Open Records Act (pursuant to New Jersey Statutes Annotated
[N.J.S.A.] 47:1A).

Ocean Wind LLC has marked each Appendix in this COP which contains privileged and confidential material

with the legend “Contains Confidential Information”, and requests that BOEM (and each federal and state
agency to which a copy of this COP is provided) withhold these designated materials from public disclosure.
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Ocean Wind

An @rsted & PSEG project

Ocean Wind LLC (Ocean Wind), an affiliate of Orsted Wind Power North America LLC (Orsted) is developing
the Ocean Wind Offshore Wind Farm Project (OCWO01, Offshore Wind Farm, or Project) pursuant to the Bureau
of Ocean Energy Management (BOEM) requirements for the commercial lease of submerged lands for
renewable energy development on the outer continental shelf (Lease Area OCS-A 0498). A complete
description of the Project is provided in Volume | of this Construction and Operations Plan (COP) and should
be read in conjunction with this Volume. This Volume (Volume Il) includes a summary of potential impact
producing factors and applicant proposed measures to avoid, minimize, and mitigate impacts in Section 1.
Section 2 includes a description of the affected environment and assessment of potential impacts.

1. Potential Impact Producing Factors, Applicant Proposed Impact Minimization
Measures, and Summary of Project Impacts

1.1 Potential Impact Producing Factors and Applicant Proposed Impact Minimization
Measures

This section includes a summary of impact producing factors (IPFs) related to construction, operation and
maintenance, and decommissioning activities (Table 1.1-1) as well as the Applicant Proposed Measures
(APMs) to avoid, minimize, or mitigate impacts, and monitoring, by resource area (Table 1.1-2). In Section 2
below, the environment that may be affected by the proposed Project activities is described as well as an
analysis of potential impacts, associated with these IPFs. This analysis was used to develop proposed impact
minimization measures (APMs presented in Table 1.1-2).

Table 1.1-1. Potential impact producing factors.

Impact Producing Factors
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Table 1.1-2. Applicant proposed measures (APMs) to avoid, minimize, or mitigate impacts, and monitoring (Bold items are beyond the requirements of
or more specific than BOEM BMPs).

APM

Number Applicant Proposed Measure**

*

Geological Resources
Water Quality

Terrest. & Coastal Fauna
Benthic Resources
Marine Mammals
Demog. Employ. & Econ.
Environmental Justice
Rec. & Tourism

Comm. & For-Hire Rec.
Infrastructure

Nav. & Vessel Traffic
Other Marine Uses
Cultural Resources

General

Project Siting

Site onshore export cable corridors and landfall within existing
GEN-01 | rights-of-way or previously disturbed/developed lands to the ® 600 o0 o (N N o o
extent practicable.

GEN-02 | Site onshore, cable landfall and offshore facilities to avoid known
locations of sensitive habitat (such as known nesting beaches) or
species during sensitive periods (such as nesting season); important
marine habitat (such as high density, high value fishing grounds as
determined by fishing revenues estimate [BOEM Geographical ® O o 00 00000 0606006 & o o
Information System (GIS) Data - see Section 2.3.4]); and sensitive
benthic habitat; to the extent practicable. Avoid hard-bottom habitats
and seagrass communities, where practicable, and restore any damage
to these communities.

GEN-03 | Avoid areas that would require extensive seabed or onshore alterations

to the extent practicable. ® 66606 06060600900 LR L
GEN-04 | Bury onshore and offshore cables below the surface or seabed to the
extent practicable and inspect offshore cable burial depth periodically
during project operation, as described in the Project Description, to ® O o 00 00000 0606006 & o o
ensure that adequate coverage is maintained to avoid interference with
fishing gear/activity.

GEN-05 | Use existing port and onshore operations and maintenance (office,
warehouse, and workshop) facilities to the extent practicable and

minimize impacts to seagrass by restricting vessel traffic to established 66 0600600 6066060 o L L
traffic routes where these resources are present.

GEN-06 | Develop and implement a site-specific monitoring program to ensure
that environmental conditions are monitored during construction,
operation, and decommissioning phases, designed to ensure
environmental conditions are monitored and reasonable actions are

taken to avoid and/or minimize seabed disturbance and sediment ® 660606 0606600606000 00o o ® 00
dispersion, consistent with permit conditions. The monitoring plan will
be developed during the permitting process, in consultation with
resource agencies.
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1.2 Summary of Project Impacts

A summary of the primary potential Project impacts discussed in the COP is contained in Volume |, Table ES-
1.

2. Existing Conditions, Potential Impacts, and Mitigation

In this section, Ocean Wind discusses the potential impacts of the proposed Project on physical, biological,
socioeconomic, and cultural resources. For each resource, Ocean Wind first describes the affected
environment, which is the existing condition and baseline against which project impacts are measured. An
analysis of the potential Project-specific impacts to each resource follows.

21 Physical Resources

2.1.1 Geological Resources

Ocean Wind'’s investigations of geological resources consists of desktop studies, site surveys, geological model
development for mapping, and assessments of site constraints and hazards. A desktop study of the existing
geological resources and hazards was used to inform the development of phased Project-specific site
investigations (i.e., geophysical and geotechnical) survey campaign in accordance with BOEM Guidelines for
Providing Geophysical, Geotechnical, and Geohazard Information Pursuant to 30 CFR Part 5685 and the
Guidelines for Providing Archaeological and Historic Property Information Pursuant to 30 CFR Part 585. This
phased approach allows for each subsequent survey to be informed by the prior survey. The overall Ocean
Wind phased survey schedule is summarized in Table 2.1-1.

Table 2.1-1. Overview of completed geophysical and geotechnical surveys.

Survey name Survey period Description of scope

Completed High Resolution Geophysical Surveys

GP1A Site 2017 Q2-Q3 Reconnaissance survey covering the Wind
Farm Area with grid spacing 900 m by 900 m
GP1A BL England 2019 Q2 Reconnaissance survey covering parts of the

BL England export cable corridor.

3 main lines and cross lines evaluated.

GP1A Oyster Creek 2019 Q2 Reconnaissance survey covering parts of the
QOyster Creek export cable corridor. 3 main
lines and cross lines evaluated.

GP WTG East 2018 Q2 - 2019 Q2 Detailed survey covering the eastern WTG
corridors. Corridors surveyed with 30 m main
line spacing and 500 m cross line spacing.
GP WTG West 2019 Q2-Q3 Detailed survey covering the western WTG
corridors. Corridors surveyed with 30 m main
line spacing and 500 m cross line spacing. Infill
corridors complete in the eastern part of the
Wind Farm Areas. Further, parts of the Oyster
Creek export cable corridor were surveyed

GP IAC 2019 Q4 -2020 Q2 Detailed survey covering the inter array cable
corridors placed outsider the WTG corridors.

GP BL England Offshore 2019 Q3-Q4 Detailed survey covering the offshore part of
the BL England export cable corridor

GP BL England Nearshore 2019 Q2-Q3 Detailed survey covering the nearshore part of
the BL England export cable corridor

GP BL England Shallow Water 2020 Q1 Detailed survey covering the shallow part of the

BL England export cable corridor
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Survey name
GP Oyster Creek Offshore

Survey period
2019 Q3 - 2020 Q1
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Description of scope

Detailed survey covering the offshore part of
the Oyster Creek export cable corridor

GP Oyster Creek Nearshore

2019 Q3

Detailed survey covering the nearshore part of
the Oyster Creek export cable corridor

GP Oyster Creek Shallow
Water

2019 Q3 - 2020 Q1

Detailed survey covering the shallow part of the
Oyster Creek export cable corridor

Western Alternatives

Geotechnical Survey 1A
(GT1A)

GP APE RowA Setback | 2021 Q4 Detailed survey covering nine, 30 m spaced
lines setback to the SW from the RowA WTG
corridor

GP APE Oyster Creek Shallow 2022 Q1 Detailed survey covering a shallow alternative

PCA segment of the Oyster Creek export cable
corridor West of Island Beach State Park

GP APE RowA Setback Il 2022 Q2 Detailed survey covering an additional ten, 30
m spaced lines setback to the SW from the
RowA Setback | survey

GP APE Oyster Creek Shallow 2022 Q2-Q3 Detailed survey covering shallow alternative

segments of the Oyster Creek export cable
corridor on the West side of Barnegat Ba

Completed Geotechnical Surveys

2017 Q4 - 2018 Q2

38 seabed cone penetration tests (CPTs), 8
sampling borings and 8 co-located downhole
CPT borings.

Geotechnical Survey 2 for
Offshore Substations
(GT2 0SS)

2019 Q4

3 sampling boreholes with 3 co-located
downhole CPT borings

Geotechnical Survey for BL
England Export Cable Corridor
(GT BLE)

2019 Q3 - 2020 Q4

On the BL England export cable corridor:

1 sampling borehole, 44 seabed CPTs, 43
vibracores (VCs) and 18 in-situ thermal tests
(TRTs), 1 Archaeological Core (AC).

Geotechnical Survey for Oyster
Creek Export Cable Corridor
(GT OC)

2019 Q3 - 2020 Q4

6 sampling boreholes, 143 seabed CPTs, 139
VCs and 73 TRTs, 1 AC

Geotechnical Survey 2 for Wind
Turbine Generators
(GT2 WTG)

2020 Q1 -2020 Q3

92 seabed CPTs,10 seabed Seismic SCPTs
(excluding re-test locations), 99
downhole CPT borings, 13 shallow samples,
and 7 PS logging tests profiles.

Geotechnical Survey for Inter
Array Cables
(GT21AC)

2020 Q2 - 2020 Q3

41 seabed CPTs, 40 VCs, 14 ACs

Geotechnical Survey for Prior
Channel Alternative (GT PCA)

2022 Q3 -2022 Q4

14 CPTs and 9 sampling boreholes

The survey data are used during Project development to identify hazards that could impact Project routing and
siting as well as design. The Marine Site Investigation Report (MSIR), including the Geophysical Survey and

the Geotechnical Survey results, reflects the data collection.

2.1.1.1 Affected Environment

Readily available geological maps and geophysical and geotechnical data were reviewed during the desktop
study to characterize the potential conditions and geohazards (i.e., seismic faults, sediment transport, and

shallow gas) in the Project Area.

Ocean Wind has conducted a reconnaissance level High Resolution Geophysical (HRG) Survey of the entire
Lease Area. The purpose of these surveys is to gain a general understanding of the seabed and subsurface
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Figure 2.1.1-1. Ocean Wind existing geophysical and geotechnical survey locations.
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The ground model being developed includes shelf sediment of Holocene to Pleistocene age, buried channels
and transgressive sequences. Seven sedimentary sequences are identified down to 300 ft (91.4 m). The model
demonstrates the dynamic depositional environment and the erosive nature of the sedimentation. Even though
the Wind Farm Area is positioned south of the region of repeated Pleistocene glaciations, the effects of
glaciation and related eustatic sea level changes have affected the sedimentation with comprehensive
reworking of sediments. Additional information is found in Appendix D.

As noted in Section 2.3.7, several sand and gravel borrow areas designated and maintained by BOEM, as well
as sand and gravel borrow areas designated by U.S. Army Corps of Engineers (USACE) in partnership with
NJDEP, are mapped in the vicinity of the Wind Farm Area and the offshore export cable corridors to
interconnection points at BL England and Oyster Creek (BOEM 2018c). The Project has been designed to
avoid these sand and gravel borrow areas as practicable.
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NJDEP maps regions of New Jersey where there are areas of historic fill that cover greater than 5 acres in its
“Historic Fill for New Jersey as of January 2016” GIS dataset (NJDEP and NJ Geological and Water Survey
2016). NJDEP identified historic fill within the Oyster Creek and BL England interconnection points. As is typical
within developed areas, there are potential areas of soil contamination (NJDEP and NJ Geological and Water

Survey 2016).

Sites of potential environmental concern including contaminated sites; sites with active, inactive, or completed
remediation; and sites such as current and historical automobile service stations and dry cleaning facilities; are
located near or within the Onshore Project Area for Oyster Creek and BL England. NJDEP provides data and
records containing the locations and details of regulated Underground Storage Tanks (USTs) (NJDEP 2018c),
permitted well locations (NJDEP 2018d), landfills including permitted and suspected illegal and pre-regulatory
sites, which can be manmade hazards for the installation of subsurface utilities. These records are available as
spreadsheets providing addresses, descriptions, and in some cases coordinates. Table 2.1.1-1 provides a
high-level summary of publicly available database listings including those listed above.

Table 2.1.1-1. Summary of soil quality data.

Data Set

Provider

Description

Additional Information

Gasoline Service
Stations

automobile filling stations regulated by the
agency via the New Jersey Gasoline Service
Station spatial dataset. This dataset is

Superfund Site USEPA USEPA provides data and records No Superfund sites are within the
Locations containing the location and details of Oyster Creek or BL England study
Superfund sites listed on the National areas.
Priorities List (NPL). The NPL is the list of
national priorities among the known
releases or threatened releases of
hazardous substances, pollutants, or
contaminants throughout the United States
and its territories. The NPL is intended
primarily to guide USEPA in determining
which sites warrant further investigation.
(USEPA 2018b).
Known NJDEP NJDEP provides location coordinates, KCSs within Lacey Township
Contaminated remedial status, and contaminant (Oyster Creek) include gasoline
Sites (KCSs) List information for KCSs. The KCSs list is an service stations, existing or
inventory that includes all sites in New removed USTs, Oyster Creek
Jersey where known contamination exists. Generating Station, and the Jersey
The KCSs inventory is provided as both a Central Power & Light Forked
GIS shapefile and a list. The remedial status | River Generating Station. KCSs
for each site is designated as active, within Upper Township (BL
pending, or closed under NJDEP's Site England) include gasoline service
Remediation Program (NJDEP 2018b). stations, existing or removed
USTs, and BL England Generating
Station.
New Jersey NJDEP NJDEP provides the locations of many Gasoline service stations were

identified within the proposed
Oyster Creek and BL England
study areas.
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2.1.1.2 Potential Project Impacts on Geologic Resources

The following section describes the potential impacts on geological resources from the construction, operation
and maintenance, and decommissioning phases of the Project for the onshore and offshore components.
Impact producing factors that may impact geological resources are listed below and discussed in the following
sections:

e Physical seabed/land disturbance
e Sediment suspension

2.1.1.2.1 Construction and Installation
Offshore Project Area
Wind Farm Area

This section outlines the potential high-level impacts from the Project on geological resources during
construction within the Wind Farm Area and offshore export cable corridors. Activities that could cause direct
impacts include construction of foundations, dredging, cable installation, and anchoring of vessels. Temporary
Project impacts (e.g., cable burial, boulder removal, and sand wave clearing) would affect 4 percent of the
Wind Farm Area, and permanent impacts (i.e., foundations and scour and cable protection) would affect 0.2
percent of the Wind Farm Area.

Foundation Installation and Scour Protection

Prior to offshore substation foundation installation, seabed preparation may be required. Preparations may
include seabed levelling, removal of obstructions, and debris removal as identified in site-specific surveys.

Seabed preparations for the installation of monopile or piled jacket foundations may include limited removal of
surface features (i.e., sand waves), boulders and obstructions or debris. Removal of obstructions and debris
from the seabed surface would result in limited sediment displacement and re-suspension. Seabed levelling will
include the excavation or dredging of soft seabed material. Disposal of drilling spoils adjacent to pile
installations may result in rock and sediment from depth being deposited on the seabed.

For the WTGs, monopile foundations will be used. Anticipated impacts of surficial and sub-surface geological
resources are detailed in Section 6 of Volume I. Direct impacts to geological resources are localized and would
not change the geology of the region. As described in Volume I, Section 6.1.2, scour protection, if required, will
surround each monopile foundation.

For the offshore substations, monopile or piled jacket foundations may be used. Foundation parameters and
scour protection impact areas are provided in Section 6 of Volume . Direct impacts to geological resources for
foundation preparation, if needed, would be localized.

Seabed preparation activities, foundation installation, and placement of scour protection would result in the
resuspension and sedimentation of finer grain sediments. As discussed in the Water Resources section
(2.1.2.1), the medium to coarse grained sediments near the Wind Farm Area are likely to settle to the bottom of
the water column quickly, and sand re-deposition would be minimal and near the trench centerline. Sediment
disturbance would be localized and short in duration, limited to the construction time period.
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Sediment disturbance and resettlement may occur during reburial activities. Cable length and width repair
requirements, repair pit dimensions, and required jetting as discussed in the Project Description (Volume 1)
would impact the seabed in the work areas. During scour protection replenishment, temporary impacts to the
seabed would occur in areas requiring additional scour protection. Once completed, scour protection
replenishment will prevent scour as intended, however the addition of a rock berm over cables would alter the
seabed from a rippled, low relief surface to a higher relief, armored surface in the placement areas.

Onshore Project Area

Soil disturbance during operation and maintenance is not anticipated. However, in the case of emergency
repairs activities, impacts will be similar to construction and installation.

2.1.1.2.3 Decommissioning

At the end of the operational lifetime of the Project, it is anticipated that all structures above the seabed level or
aboveground will be removed based on permit conditions. The decommissioning sequence will generally be the
reverse of the construction sequence, will involve similar types and number of vessels, and similar equipment,
therefore, the impacts to geological resources from seabed disturbance, ground disturbance, and resuspension
of sediments will be similar to construction.

2.1.1.2.4 Summary of Potential Project Impacts on Geologic Resources
The IPFs affecting geological resources include physical seabed/land disturbance and sediment suspension.

Permanent impacts would result from placement of facilities/structures or scour protection on the seabed or
soils. Specifically, offshore, the facility foundations, scour protection and limited cable protection are expected
to result in long-term or permanent changes to the seabed, including added hard bottom habitat. Onshore, the
substation facilities, TJBs, and link boxes are expected to result in permanent impacts to soils. Temporary
impacts would result from sediment and soil removal or displacement and re-suspension. Impacts to geological
resources would be minimized with the application of APMs.

2.1.1.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
are presented in Table 1.1-2.

2.1.2  Water Quality

The following section describes the existing meteorology and physical oceanography (metocean) and water
quality in the Project Area.

2.1.2.1 Affected Environment

Attributes of metocean and water quality for the Wind Farm Area, offshore export cable corridors, and Onshore
Project Area are provided below.

Metocean conditions consist of the combined wind, wave, current, and climate found in a given location. In
temperate regions, metocean conditions are often highly seasonal and driven through atmospheric and ocean
circulation patterns. Metocean data are often used for planning purposes to determine extreme events within a
region, such as: historical storm severity, wind speed, wind direction, wave heights, storm surge, current
direction, current velocity, water temperature, and water salinity.

Water quality consists of the physical, chemical, and biological characteristics of water. Waters within the
Project Area consist of temperate ocean, coastal, brackish, and fresh water. Water quality data are used to
assess the health of ecosystems and safety of human contact within the Atlantic Ocean, New Jersey coastline,
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Figure 2.1.2-1. Wind rose graph for the Lease Area January through March 2017 and April through June 2017 (DHI 2018).
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Figure 2.1.2-2. Wind rose graph for the Lease Area July through September 2017 and October through December 2017 (DHI 2018).

Page 48/431






Ocean Wind

An @rsted & PSEG project

Table 2.1.2-1. Wave data measured at Ocean Wind Stations F220 and F230 from June 23, 2018 to
December 9, 2019.

Station ID Average Height = Maximum Height Minimum Dominant Wave Average Wave
ft/(m) ft/(m) Height ft/(m) Periods (s) Periods (s)
F220 2.6 (0.8) 11.4 (3.5) 0.5(0.2) 101 4.3
F230 2.3(0.8) 11.6 (3.6) 0.5(0.1) 9.7 4.3

The majority of waves originate from the southeast with significant wave height typically less than 6.6 ft (2 m)
and significant wave period of less than 6 seconds for both the F220 and F230 Stations. Both sites appear to
have similar distributions across all recorded parameters during each calendar quarter and do not appear to be
significantly different from each other. Both units have similar trends over time and over the period of record
(Figure 2.1.2-4 and Figure 2.1.2-5).

Wave Data
F220
N
8- [
15.0% - L
Hsig (m -1
10.0% - g (m) 4
0,1
5.00% -
1.2 = -
0.0% - W - E @3 g
e *
M s 2]
B =
14
s
0- —
9 10 1 12
12.0% -
15.0% -
9.0% -
£10.0% - =
c <
5 S
8 B 60%-
5 s
2 g
=] <]
& 5% o
3.0%
0.0% 0.0%
0 1 2 3 4 5 4 8 12
Hs [m] Tpls]

Between 2018-06-23 and 2019-12-09

Note: Top left: significant wave height by mean direction; top right: descriptive statistics for monthly wave height;
bottom left: frequency histogram of wave height over the monitoring period; and bottom right: frequency histogram of
wave period over the monitoring period.

Figure 2.1.2-4. Wave data measured at Ocean Wind Station F220 from June 23, 2018 through December
9, 2019.
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2013). In Atlantic City and Cape May, tide gauges measured storm surges of 5.8 ft and 5.2 ft, respectively
(Blake 2013). Atlantic City International Airport (KACY) recorded maximum sustained wind speeds of 44.3
knots (51 mph) and a peak wind speed of 55.6 knots (64 mph) on the coast (NOAA 2012). Marine observations
at the Cape May National Ocean Service (CMAN4) recorded sustained wind speeds at 52 knots and an
estimated inundation of 3.5 ft (Blake 2013).

Category

l\io:Green indicates a tropical storm, blue a tropical depression, gray an extratropical storm, and hurricane categories one through
five are denoted as H1 to H5 (NOAA 2018c).

Figure 2.1.2-6. Hurricane tracks within the Lease Area since 1979 (NOAA 2018c).

Table 2.1.2-2. Storms that have occurred within 200 nautical miles (nm) of the Lease Area since 1979
(NOAA 2018c).

Storm Name Date Storm Category in Search Area (200 NM of Lease Area)
Gloria 1985 Category 1 and Category 2 Hurricane
Bob 1991 Category 2 and Category 3 Hurricane
Emily 1993 Category 2 and Category 3 Hurricane
Charley 1986 Tropical Storm and Category 1 Hurricane
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Climate, Thermocline, and Water Quality

Refer to Climate, Thermocline, and Water Quality in Section 2.1.2.1.2.
2.1.2.1.2 Offshore Export Cable Corridors

Wind and Waves

In addition to the wind data presented in Section 2.1.2.1.1, NOAA'’s National Data Buoy Center offers wave
data in proximity to the offshore export cable corridors. Data are collected from the New York Harbor buoy
station every half hour and parameters recorded include: wave height, dominant wave period, average period,
mean wave direction, water temperature, significant wave height, swell height, swell period, swell direction,
wind wave height, wind wave period, wind wave direction, wave steepness, and average wave period. Real
time data can be downloaded in tabular form for the previous 45 days. Additionally, the station offers historical
data and climatic summaries (verified quality controlled) for the current month, previous months, and previous
years. Data are collected by these data buoys; the historical data provides a robust summary of the existing
conditions temporally and spatially along the New Jersey coastline and the Offshore Project Area.

Data were readily available for wind speeds and wind directions from the New York Harbor buoy (Buoy No.
44065) for the years 2014-2018. The New York Harbor buoy is approximately 78 miles northeast of the Lease
Area. Data for 2018 were taken up to the month of August. The maximum wind speed recorded from 2014-
2018 was 47.4 mph (21.2 m/s) in 2018, with average wind speeds between 11.2-15.7 mph (5-7 m/s) across
these five years (Table 2.1.2-3). The average wind direction is from the southwest and south during this period.
For the seasons across 2017, the maximum wind speed was recorded at 26.8 mph (21 m/s) in the spring, with
average wind speeds between 11.2-15.7 mph (5-7 m/s) (Table 2.1.2-4). The average wind direction occurs
mostly from the south and southwest.

Table 2.1.2-3. Wind speed and wind direction for New York Harbor from January 2014 - August 2018.

Average Maximum Average Wind Direction No. of
Windspeed Windspeed (° from True North) Observations
mph/(m/s) mph/(m/s)
2014 15.9 (7.1) 40.9 (18.3) 326.5 (Northwest) 5,251
2015 14.1 (6.3) 14.6 (18.6) 202.2 (Southwest) 8,746
2016 14.5 (6.5) 45.0 (20.1) 199.8 (Southwest) 8,740
2017 14.5 (6.5)5.1 47.0 (21.0) 197.9 (Southwest) 8,702
2018 11.4 (5.1) 47.4 (21.2) 185.0 (South) 24,280

Table 2.1.2-4. Wind speed and wind direction for New York Harbor across seasons for 2017.

Average Maximum Average Wind Direction No. of
Windspeed Windspeed (° from True North) Observations
mph/(m/s) mph/(m/s)
Winter 16.8 (7.5) 44.3 (19.8) 223.9 (Southwest) 2,151
Spring 14.5 (6.5) 47.0 (21.0) 187.0 (South) 2,172
Summer 11.4 (5.1) 30.4 (13.6) 183.5 (South) 2,198
Fall 15.2 (6.8) 39.1 (17.5) 197.8 (Southwest) 2,181
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The Barnegat, NJ, buoy was used to determine the wave height likely found within the estuary of the offshore
export cable corridor (Buoy Number 44091). Table 2.1.2-5 presents the wave height data for Barnegat Bay.

Table 2.1.2-5. Wave data for 2014-2017 in Barnegat Bay.

Average Height Maximum Height Minimum Dominant Wave Average Wave
ft/(m) ft/(m) Height ft/(m) Periods (s) Periods (s)
2014 3.9(1.2) 13.1 (4.0) 1.3(0.4) 7.2 4.5
2015 4.3 (1.3) 18.0 (5.5) 1.0 (0.3) 7.7 5.1
2016 4.3 (1.3) 27.2 (8.3) 0.7 (0.2) 7.7 5.2
2017 4.3 (1.3) 22.3 (6.8) 1.3(0.4) 7.9 5.3
Climate

Recent air temperature and sea surface temperature (SST) data can be downloaded from the NOAA buoys
found throughout the Offshore Project Area. Data for the years 2014 and up to August 2018 were downloaded
from Atlantic City (Buoy No. ACYN4). The data are summarized in Table 2.1.2-6 for the years 2014 through
August 2018. Table 2.1.2-7 provides the average air temperature and average SST for the 2017 seasons.

Table 2.1.2-6. Average air temperature and SST °F (°C) for the Offshore Export Cable Corridor for
January 2014 - August 2018 - Atlantic City Buoy (Buoy No. ACYN4).

Average Air No. of Average SST °F/(°C) No. of
Temperature °F/(°C) Observations Observations
Atlantic City
2014 53.8 (12.1) 86,432 54.3 (12.4) 82,289
2015 55.4 (13.0) 86,357 55.8 (13.2) 86,202
2016 55.6 (13.1) 81,252 56.8 (13.8) 86,075
2017 55.9 (13.3) 85,557 56.7 (13.7) 86,326
2018 52.9 (11.6) 63,856 52.3 (11.3) 64,676

Table 2.1.2-7. Average air temperature and SST °F (°C) of the Offshore Export Cable Corridor for 2017
Seasons - Atlantic City Buoy (Buoy No. ACYN4).

Season Average Air No. of Average SST No. of
Temperature °F/(°C) Observations °F/(°C) Observations
Atlantic City
Winter
(Dec-Feb) 39.7 (4.3) 21,214 42.3 (5.74) 21,462
Spring
(Mar-May) 50.5 (10.3) 21,843 49.9 (9.93) 21,972
Summer 71.8 (22.1) 21,537 69.7 (21.0) 21,737
(June-Aug)
Fall 61.6 (16.4) 20,963 65.0 (18.4) 21,155
(Sep-Nov)
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Water Quality

NJDEP conducts annual coastal water quality monitoring as required by the Clean Water Act. These data are
utilized for New Jersey’s Integrated Report to identify impaired waters. The monitoring program includes 250
locations and 1,000 samples collected per year for dissolved oxygen (DO), nutrients, and chlorophyll. Table
2.1.2-8 provides the results from the annual coastal water quality monitoring from 1989-2009 at the locations
collected in the New Jersey Atlantic Ocean waters, which represent locations within the offshore export cable
corridor.

Table 2.1.2-8. Results from annual coastal water quality samples taken near the Offshore Export Cable
Corridor (1989-2009).

Water Quality Parameter

(No. of Samples) Mean Maximum Count of Samples
Raritan Bay

Ammonia pg/L 188 712 11

Nitrate pg/L 314 3155 115
Total Nitrogen ug/L 852 3287 114
Total Phosphorus ug/L 93 204 48

Chlorophyll a pg/L 14 112 61

Dissolved Oxygen (DO) mg/L 8.7 14.4 113

Sandy Hook Bay

Ammonia pg/L 97 560 160
Nitrate pg/L 209 2008 169
Total Nitrogen ug/L 681 2025 168
Total Phosphorus ug/L 81 168 84

Chlorophyll a ug/L 14 89 102
Dissolved Oxygen mg/L 8.5 13.5 167

Navesink River
Ammonia ug/L 84 660 214
Nitrate pg/L 129 1325 213
Total Nitrogen ug/L 697 2046 210
Total Phosphorus ug/L 127 465 120
Chlorophyll a ug/L 14 74 138
Dissolved Oxygen mg/L 7.6 12.2 211
Shrewsbury River

Ammonia ug/L 74 368 235
Nitrate pg/L 157 1991 240
Total Nitrogen ug/L 641 2053 237
Total Phosphorus ug/L 96 346 146
Chlorophyll a ug/L 17 77 161
Dissolved Oxygen mg/L 7.5 12.6 238
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Water Quality Parameter

Maximum Count of Samples

Mean

(No. of Samples)

Manahawkin Bay

Ammonia ug/L 26 131 146
Nitrate pg/L 20 214 148
Total Nitrogen pg/L 544 1896 148
Total Phosphorus ug/L 50 144 94
Chlorophyll a ug/L 6 260 108
Dissolved Oxygen mg/L 7.8 9 152

Note: pg/L = micrograms per liter; mg/L = milligrams per liter
Source: Connell 2010.

Water Quality - Estuaries

The NJDEP conducts annual assessments of the State’s waterways for water quality parameters and biological
indicators. These measurements include DO, temperature, pH, turbidity, and Enterococci bacteria taken
throughout the year (approximate 5-10 times per year). Approximately 440 sites in New Jersey within or near
the Barnegat Bay are included in the assessment. Sampling in 2013 season included DO, total suspended
solids (TSS) and clarity, and chlorophyll a. Table 2.1.2-9 summarizes the results of the Barnegat Bay Interim
Assessment Report for DO, turbidity, clarity, and chlorophyll a (NJDEP 2014b).

Out of the 440 sites, there were five within Barnegat Bay that were non-attaining for turbidity and two for non-
attaining DO. For Manahawkin Bay and Upper Little Egg Harbor areas of measurement, 50 percent of the 18
stations were below the > 5 mg/L DO target. For samples taken from 15 stations in Lower Little Egg Harbor, 44
percent were below the > 5 mg/L DO target (NJDEP 2014b). Manahawkin Bay, Upper Little Egg Harbor, and
Lower Little Egg Harbor Bay water quality were designated as fully supporting recreation and shellfish, but not
supporting wildlife due to increased turbidity and low DO levels. At Toms Estuary, recreation, aquatic life,
shellfish, and fish consumption designated uses were all considered not supporting due to Enterococci
bacteria, DO, total coliform, and metal contamination in fish.

Table 2.1.2-9. Summary of water quality data from Barnegat Bay Interim Assessment Report (NJDEP
2014b).

Number of Stations

Assessment Unit DO DO TSS % Light Chlorophyll a
Concentration Saturation Concentration = Through Concentration
(mg/L) (%) (mg/L) Water (ng/L)

Point Pleasant Canal 2 1 2 0 2
and Bay Head Harbor
Metedeconk Estuary 5
Metedeconk and 20 4 16 4 16
lower tributaries - Bay
Toms Estuary 16 1 5 1 5
Central West 15 3 11 0 11
Central East 9 2 0
Central Bottom 5 1 1
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Number of Stations

. DO DO TSS % Light Chlorophyll a
Assessment Unit
Concentration Saturation Concentration  Through Concentration
(mgl/L) (%) (mgl/L) Water (ng/L)

Manahawkin Bay and 18 3 12 3 12
Upper Little Egg
Harbor
Lower Little Egg 15 3 12 3 12
Harbor Bay

Table 2.1.2-10 provides the water quality results from Barnegat Bay from the Connell 2010 study. Table 2.1.2-
11 provides water quality results from Great Bay for the year 2017 (National Estuarine Research Reserve
System [NERRS] 2018).

Table 2.1.2-10. Water quality results from Barnegat Bay (Connell 2010).

Water Quality Paramenter Unit Mean Maximum Count
Ammonia pg/L 28 247 1163
Nitrate pg/L 38 550 1173
Total Nitrogen pg/L 442 1820 1152
Total Phosphorus pa/L 33 187 662

Chlorophyll a pg/L 5 24 726

Dissolved Oxygen (DO) mg/L 7.7 10 1146

Note: pg/L = micrograms per liter; mg/L = milligrams per liter

Table 2.1.2-11. Water quality results from Great Bay for the year 2017 (NERRS 2018).

Water Quality Paramenter Unit Mean Maximum Count
Ammonium mg/L 0.019 0.265 167
Orthophosphate mg/L 0.041 0.053 167
Nitrate + Nitrite mg/L 0.015 0.195 167
Chlorophyll a pg/L 4.4 11.03 167

Note: pg/L = micrograms per liter; mg/L = milligrams per liter
Chlorophyll a

Based on data provided in the Mid-Atlantic Ocean Data Portal (MARCO n.d.), there are several ocean
acidification monitoring sites in the area, where carbon dioxide (CO3), total alkalinity, dissolved inorganic
carbon, and other parameters are monitored to measure ocean, coastal, and estuarine acidification (MARCO
n.d.). In 2012 and 2013, the fronts probability, which measures upper ocean processes that influence the
spatial distribution of biological productivity by controlling the accumulation of marine debris, was low across all
seasons (winter, spring, summer, and fall) within the Project Area (MARCO n.d.). The 2011-2013 seasonal
‘max’ values of ocean net primary productivity (NPP) indicate that NPP was highest during the summer (June,
July, August) and fall (September, October, November), and lowest in the winter (January, February,
December) (MARCO n.d.).
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The onshore facilities of the Project Area are located within a sole source aquifer known as the New Jersey
Coastal Plain Aquifer. A sole source aquifer is an aquifer that supplies at least 50 percent of the drinking water
for its service area and is the only reasonable drinking water source for that area (USEPA 2015). The New
Jersey Coastal Plain Aquifer System meets these requirements and is recognized by the USEPA as a sole
source aquifer for the southern half of New Jersey (USEPA 2015, NJDEP 1999). Several aquifers compose this
larger aquifer system. They are the Kirkwood-Cohansey aquifer system, the Atlantic City 800-foot sand, the
Wenonah-Mount Laurel aquifer, the Englishtown aquifer, and the Potomac-Raritan-Magothy aquifer system
(USGS 1985). The high production yields and storage capacities of the aquifer system as a whole are directly
due to the unconsolidated deposits that form the geology of the Coastal Plain Province. In general, these
deposits are highly permeable beds of sand and gravel that allow for the storage of groundwater. Deposits of
silt and clay form mostly confining layers in between the more permeable deposits, which restrict the vertical
migration of water. Aquifer recharge occurs directly by the vertical leakage of water through confining beds
from precipitation or by seepage from surface water (USGS 1985).

The New Jersey Ambient Ground Water Quality Monitoring Network program utilizes 150 wells throughout
northern and southern New Jersey to evaluate shallow groundwater quality. The chemical and physical
characteristic measured in each well-water sample include pH, specific conductivity, DO, temperature,
alkalinity, major ions, trace elements, nutrients, gross-alpha particle activity, volatile organic compounds
(VOCs), total dissolved solids (TDS), and pesticides. In southern New Jersey, shallow groundwater has a more
acidic pH and lower TDS levels, reflecting the coastal plain origin (New Jersey Geological and Water Survey
2016). In the urbanized areas of southern New Jersey, lower DO levels are detected due to large proportions of
impervious surface area. Specific conductivity increases in southern New Jersey have been attributed to
application of road salt during the winter. Urban areas in New Jersey have high concentrations of nutrients,
such as nitrate and nitrite, in groundwater due to possible leakage from septic and sewer systems. Pesticides,
VOCs, trace elements, and major ion concentrations were all higher in the urban areas of Southern New Jersey
compared to undeveloped areas.

The USGS New Jersey Groundwater Network monitors groundwater at several locations throughout New
Jersey. Table 2.1.2-12 has the location of the groundwater wells within the vicinity of the Onshore study areas
for Oyster Creek and BL England and the depth to water table reading. The depths to the water table range

from 39.9 ft to 102.8 ft.

Table 2.1.2-12. USGS groundwater monitoring locations.

Station Number Station Name Station Location Well Depth Depth to Water
(Lat/Long) (ft) Table (ft below
land surface)
392017074300201 - Margate Firehouse 1 | 39°20'17", 74°30'02" 997 .4 39.9 (recorded on
010834 Obs 7/18/2018)
391827074371001 - Jobs Point Obs 39°18'26", 74°37'09" 680 72.1 (recorded on
010578 7/16/2018)
392754074270101 - Oceanville 1 Obs 39°27'54", 74°27'01" 570 68.2 (recorded on
010180 7/20/2018)
392232074234401 - Egg Harbor Hs 39°23'43", 74°37'33" 611 102.8 (recorded on
010704 Deep 9/27/2018)
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Station Number Station Name Station Location Well Depth Depth to Water
(Lat/Long) (ft) Table (ft below
land surface)
393232074263901 - Faa Pomona Obs 39°26'39", 74°32'32" 575 91.5 (recorded on
010703 9/13/2018)
392153074250101 - Galen Hall Obs 39°21'52", 74°24'58" 842 69.0 (recorded on
010037 12/11/2018)
392125074260401 - Com-1 9°21'25", 74°26'03" 835 75.5 (recorded on
010648 12/20/2018)

2.1.2.2 Potential Project Impacts on Water Quality

The potential for impacts on water quality can be introduced during construction, operation, and maintenance of
facilities, and during decommissioning activities, and include foundation placement and pile driving, placement
of scour protection, installation of cables, vessel anchors, jack-up spud barges, dredging, and vessel or
construction equipment spills. Impact producing factors include the following:

e Physical seabed/land disturbance
e Sediment suspension
e Discharge/releases and withdrawals

2.1.2.2.1 Construction
Offshore Project Area
Wind Turbines and Offshore Substations

Construction of WTGs will use jack-up vessels or vessels with dynamic positioning and accompanying barges
for foundation installation. Impacts to the seabed would occur locally at each of the proposed WTGs.

The potential impacts to water quality, such as resuspension of sediments during pile driving activities, would
be localized. In addition, seabed preparation activities (e.g., removal of debris or seabed levelling) may be
required. Temporary, localized sediment suspension would also occur during the placement of scour protection
materials, if required, around each WTG. Methods of installation may include side stone dumping, fall pipe, or
crane placement. Placement of scour protection may temporarily increase suspended sediments due to
resuspension of bottom sediments; however, impacts are anticipated to be short-term and temporary due to the
predominately sandy composition of upper sediments in the Project Area.

Potential contamination may occur from unforeseen spills or accidents, and any such occurrence will be
reported and addressed in accordance with the local authority. These potential impacts will be minimized by
implementing an approved oil spill response plan, by following proper storage and disposal protocols on land,
and by requiring vessel operators used for construction to have a vessel-specific spill response plan for use in
the event of an accidental release, per the APMs in Table 1.1-2.

Array Cables and Offshore Export Cables

The array cables and offshore export cables will be installed via jet plow, mechanical plow, and/or mechanical
trenching. Site preparation activities will take place prior to placement and burial of cable in the offshore export
cable corridor. Similar to installation of WTG foundations, these activities potentially include a pre-lay grapnel
run, sandwave clearance, and boulder removal. Local ocean currents and the volume of sediment disturbed
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Table 2.1.2-13. Comparison of sediment characteristics and hydrodynamics at other East Coast wind projects.

Project/Study

Burial Method

Hydrodynamics

Ocean Wind

Offshore Lease Area

Analyzed

Jet plow, mechanical
plow, and/or mechanical
trenching where sand
waves are encountered
or when crossing
Federal and State
navigation channels

Sediment Characteristics ‘

Medium to coarse grain sand.
Mean sediment sizes for each
sample ranged from 135
micrometer (um) to 2,298 ym
(Alpine 2017a).

Current velocities of
0.35-0.42 m/s

Semi-diurnal tides with currents
predominantly south-easterly
resulting in a net direction of flow
offshore towards the Continental
Shelf

Offshore Export
Cable Corridor

Jet plow, mechanical
plow, and/or mechanical
trenching where sand
waves are encountered
or when crossing
Federal and State
navigation channels

Medium to coarse grained
sediments with patches of gravel.
Mean sediment sizes for each
sample ranged from 135 pm to
2,298 um (Alpine 2017a).

Current velocities of
0.35-0.42 m/s

Semi-diurnal tides with currents
predominantly south-easterly
resulting in a net direction of flow
offshore towards the Continental
Shelf

Nearshore Export
Cable Corridor

Jet plow, mechanical
plow, and/or mechanical
trenching where sand
waves are encountered
or when crossing
Federal and State
navigation channels

Close to shore, surficial
sediments mixing fine-grained
estuarine deposits and overwash
of tidal-delta sands. Mean
sediment sizes for each sample
ranged from 135 pm to 2,298 ym
(Alpine 2017a).

Current velocities of
0.35-0.42 m/s

Semi-diurnal tides with currents
predominantly south-easterly
resulting in a net direction of flow
offshore towards the Continental
Shelf

Inshore Export Cable
Route

Jet trenching techology

In the Back Bays, sediment types
primarily consist of sand and fine
grain sediments (Fugro 2017,
Alpine 2017a). Based on USGS
(2014) sediments in Barnegat
Bay are generally sand and silty
sand with some silt and sandy
silt sediments in near shore
areas extending up the Toms
River inlet.

Strong tidal currents
occur closer to the inlets
at maximum velocities
greater than 1 m/s.
Current velocities vary in
central Barnegat Bay due
to State and Federal
navigation channels and
Opyster Creek to less than
0.5 m/s in shallow areas.
Wind influences
hydrodynamics and
water column mixing.

Barnegat Bay is a shallow estuary
with mean depth of 1.6 m and a
semi-diurnal mean tidal range of
0.2-1 m. Ocean/ estuary
exchange occurs through three
inlets/outlets: the Little Egg and
Barnegat Inlets, and the
Manasquan (Kennish 2001).
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Jet plow and diver activities in near shore areas such as Barnegat Bay for the Ocean Wind Project are similar
to the modelling results shown in the shallow water areas of Little Bay, New Hampshire (Seacoast Reliability
Project) where the mostly fine sediment (silts and clays) were projected to persist for two days at very low
levels of 10 mg/L above background (Normandeau 2015). These impacts to water quality for finer sediments
are anticipated to be localized adjacent to the trench and temporary in nature. Therefore, given the known
hydrodynamic conditions within the area of the Project and the expected best management practices
associated with jet plowing technologies, no long-term impacts to water quality are anticipated following cable
installation activities.

The different burial techniques were evaluated for the offshore cables and inter-array cables in relation to the
sediment type (Department for Business Enterprise & Regulatory Reform [BERR] 2008). Table 2.1.2-14
describes the typical burial technique for varying sediment types. Upon further advancement of the project
design, the proper technique will be utilized for cable burial within the Offshore Project Area.

Table 2.1.2-14. Typical Offshore cable burial technique by seabed sediment types.

Potential Burial Technique Sediment Type

Mechanical Plow Sands, silts, gravel, weak clays, and stiff clays
Jet Plow Sands, silts, and weak clays
Mechanical Trenching Sands

Source: BERR 2008.

Dredging may occur along the proposed cable route in locations where sand waves (naturally mobile slopes on
the seabed) are encountered or when crossing Federal and State navigation channels. Because the
predominant sediment type is fine sand or coarser, duration of exposure to the plume would likely be relatively
short term. In a study done on dredge plume dynamics of New York/New Jersey Harbor (USACE 2015), it was
noted that concentrations decrease exponentially with time and distance in the down-current direction (within
15 minutes of release concentrations were noted to be less than 50 mg/L). BOEM (2018b) noted for the
Vineyard Wind offshore wind project:

Modeling showed sediment concentrations greater than 10 mg/L from dredging could extend up to
10 miles (16 kilometers) from the route centerline and spread through the entire water column.
These plumes typically settled within 3 hours but could persist in small areas (15 acres [60,703 m?]
or less) for up to 6 to 12 hours (Epsilon 2018c). Dredged material disposal could cause
concentrations greater than 1,000 mg/L for a duration of less than 2 hours and a distance of
approximately 3 miles (5 kilometers).

As BOEM (2018b) notes, while turbidity will likely be high in the areas affected by dredging, the sediment would
not affect water quality after it settles. The period of sediment suspension would be very short-term and
localized, and Ocean Wind would minimize dredging to the extent possible.

Onshore Project Area
Cable Landfall

Cable landfall is the transition from submarine offshore export cable to onshore export cable. Offshore cables
would be connected to onshore export cables at TJBs located onshore. The offshore export cable would be
installed up to the TJB using open cut installation or trenchless technology (as described in Vol | Section
6.2.2.1). Landfall for BL England includes beaches that are included in the USACE beach nourishment
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Operations and maintenance plans regarding spill prevention have been developed to prevent any potential
impacts to groundwater and surface water quality from accidental releases (Appendix A). Appropriate APMs
will be implemented to minimize erosion and sedimentation occur following ground disturbing operations and
maintenance activities. These include erosion and sedimentation control, such as silt curtains or turbidity
booms to prevent erosion to surface waters. Operations and maintenance activities for the onshore facilities are
not anticipated to negatively impact water quality.

2.1.2.2.3 Decommissioning

At the end of the operational lifetime of the Project, it is anticipated that all structures above the seabed level or
aboveground will be removed based on permit conditions. Similar types of equipment and vessels will be used
as during construction. Impacts will be similar to those for construction.

2.1.2.2.4 Summary of Potential Project Impacts on Water Quality

The IPFs affecting water quality include physical seabed/land disturbance, sediment suspension, and
discharge/releases and withdrawals.

No long-term impacts to water quality are anticipated. Impacts to water quality are expected to be localized,
temporary, and short-term with the application of APMs. Seabed disturbance for offshore construction and
operations and maintenance activities will result in temporary increases of suspended sediment. Regulated
discharges will be in conformance with required Federal, State, and local approvals. Potential contamination
may occur from unforeseen spills or accidents, and any such occurrence will be reported and addressed in
accordance with the local authority. Spills and inadvertent releases would be minimized with application of the
APMs.

2.1.2.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
are presented in Table 1.1-2.

21.3 Air Quality

This section describes the current status of air quality in the vicinity of the Project and the potential Project
impacts to air quality for the offshore portions of the Project. The distance that marine vessels travel from the
center of the array to the port of call is an important parameter in air emissions estimates. The ports of call
have not yet been finalized. The air emissions presented in the COP are therefore a conservative estimate
based on selecting ports that result in the most emissions.

2.1.3.1 Affected Environment

The Project may affect air quality in the New Jersey region and nearby coastal waters during construction,
operations and maintenance, and decommissioning activities. Onshore emissions will occur in the onshore
export cable corridors and at points of interconnection, potentially including BL England and Oyster Creek, in
the counties of Ocean, Atlantic, and Cape May in New Jersey. Offshore emissions will be located within the
OCS, including State offshore waters. Offshore emissions will occur in the Lease Area and the offshore export
cable corridors.

Federal and State air regulations protect human health and the environment through ensuring that the impacts
of background, existing sources and proposed sources are in compliance with ambient air quality standards.
National Ambient Air Quality Standards? (NAAQS) have been promulgated for six air pollutants, known as
criteria air pollutants. The six criteria air pollutants are carbon monoxide (CO), lead (Pb), nitrogen dioxide

2 Clean Air Act. Retrieved from: https://www.epa.gov/criteria-air-pollutants/naags-table.
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(NO2), ozone (Q3), particulate matter (PM) (including PM1o [particles with a diameter smaller than

10 micrometers] and PMzs [particles with a diameter smaller than 2.5 micrometers]), and sulfur dioxide (SO2).
NAAQS are expressed as primary standards, which are intended to protect human health, and secondary
standards, which are intended to protect public welfare. Public welfare considerations include protection
against damage to animals, crops, and buildings. NAAQS have varying averaging times and forms that define a
NAAQS exceedance for each pollutant and standard.

As required under 40 CFR Part 55, Ocean Wind submitted to USEPA a Notice of Intent (NOI) on September
13, 2021, and an initial OCS air permit application on March 29, 2022 and revised applications on July 15, 2022
and September 30, 2022. On January 4, 2023, EPA notified Ocean Wind that the application was deemed
complete. After receipt of the NOI, EPA designated New Jersey the COA for the Project and conducted a
consistency review of regulations in New Jersey. EPA published a Final Rule to incorporate New Jersey air
pollution control requirements applicable to OCS Sources as of October 6, 2021, into 40 CFR Part 55,
Appendix A (87 FR 11962, March 3, 2022). The New Jersey regulations (as of February 23, 2022) are
incorporated into 40 CFR Part 55 by reference and are listed in Appendix A of Part 55.

Individual states may establish State-specific ambient air quality standards. The State of New Jersey has
promulgated primary and secondary ambient air quality standards (NJAAQS)? which are generally the same
but not identical to the NAAQS. In this document, the more stringent of either the NAAQS or the NJAAQS is
used to compare with potential Project impacts. Table 2.1.3-1 displays both the NAAQS and the NJAAQS side-
by-side.

Table 2.1.3-1. National Ambient Air Quality Standards (NAAQS) and New Jersey Ambient Air Quality
Standards (NJAAQS). When there is a difference between the NAAQS and the NJAAQS, the more
stringent of the standards is in bold text.

National Ambient Air New Jersey Ambient Air
SR, A S Quality Standards ' Quality Standards 2
ollutan veraging Period — T e T
ging Primary Secondary Primary Secondary T
pg/m3 pg/m3 pg/m? ugim® |
. 8-hour 3 10,000 None 10,000 10,000
Carbon Monoxide (CO)
1-hour 3 40,000 None 40,000 40,000
Rolling 3-month
Lead (Pb) 9= 0.15 0.15 0.15 0.15
average
) L Annual 4 100 100 100 100
Nitrogen Dioxide (NOz)
1-hour 5 188 None None None
8-hour 8 137 137 None None
Ozone (O3)
1-hour 3 None None 235 160
Particulate Matter (PM1o) 24-hour’ 150 150 None None
) Annual 8 12 15 None None
Particulate Matter (PM2.5)
24-hour ° 35 35 None None
Annual 410 80 None 80 60
o 24-hour 310 365 None 365 260
Sulfur Dioxide (SOz)
3-hour 3 None 1300 None 1300
1-hour " 196 None None None

3N.J.A.C. 7:27-13. Retrieved from: https://www.state.nj.us/dep/agm/rules27.html.
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Ozone Carbon
Monoxide
2015 8-Hr Std 2008 8-Hr Std 1997 8-Hr Std 1979 1-Hr Std 1971 Std
Replaced by
Status of NAAQS Current Revoked Revoked Current
2015 std
Philadelphia- Marginal NA Marginal NA Moderate NA
Wilmington-Atlantic City g g
Philadelphia-
o radelphia - - - Severe NA -
Wilmington-Trenton
Norfolk-Virginia Beach-

Newport News -- -- Maintenance Maintenance --

(Hampton Roads)
Project Project Project
New York-N. New Emissions will Emissions will Emissions will
— — o Severe NA --
Jersey-Long Island | not Occur in this | not Occur in this | not Occur in this
Designated Area | Designated Area | Designated Area
Sussex County -- -- -- Marginal NA --

Atlantic City -- -- -- Moderate NA | Maintenance
Philadelphia-Camden .
Maintenance
County These areas were designated for carbon monoxide standard.

Penns Grove

Maintenance

-- = No nonattainment or maintenance designation for this designated area for this standard

NA = Nonattainment

Projects subject to General Conformity are required to provide the Federal land manager charged with direct
responsibility of designated Class | areas within 62 miles (100 km) of the Project copies of the draft General
Conformity demonstration. The location of Class | areas nearest to the Project are shown in Figure 2.1.3-1.
The Brigantine Wilderness Area is the only Class | area within 62 miles (100 km) of the Project. It is located
approximately 25 miles from the centroid of the Project. The Federal land manager identifies appropriate air

quality related values (AQRVs) for the Class | area and evaluates the impact of the Project on AQRVs. AQRVs
identified for Brigantine Wilderness include aquatic resources, fauna/wildlife, soils, vegetation, and visibility. At
the request of the Federal Land Manager for the Brigantine Wilderness Area, the Project is conducting visibility
analyses (both plume blight and haze) and a sulfur and nitrogen deposition analysis in accordance with the
Federal Land Managers’ Air Quality Related Values Work Group (2010).
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localized impacts to air quality. These impacts will be temporary during construction; estimates of regulated air
pollutants are presented below. Emission summaries are presented as total and annual emissions in tons per
year. Table 2.1.3-3 displays total Project emissions that may occur as a result of the construction phase, both
onshore and offshore. Table 2.1.3-4 displays the estimated offshore construction emissions of the Project in
the OCS permit area, and the comparison of the total OCS permit area emissions to the total emission
inventories of the potentially impacted counties. This is a conservative analysis because it is likely that not all
emissions generated offshore would reach land and because emissions that do reach land will disperse over
many counties.

2.1.3.2.3 Operations and Maintenance

Table 2.1.3-5 displays total Project emissions that may occur as a result of the operations phase both onshore
and offshore. All emissions in the tables below are presented in tons. Table 2.1.3-5 displays the estimated
offshore O&M emissions of the Project in the OCS permit area, and the comparison of the total OCS permit
area emissions to the total emission inventories of the potentially impacted counties. This is a conservative
analysis because it is likely that not all emissions generated offshore would reach land and because emissions
that do reach land will disperse over many counties. Detailed emissions estimates are located in Appendix N.

Table 2.1.3-3. Construction phase emissions (tons).

Emission
CO,
Source
Onshore
1 3,539 - - 3,539 - 2.5 5.1 0.3 0.3 0.02 - 0.4
Equipment
Marine
2 [651,668| 4.1 32.0 [661,313| 267.6 | 2,148 | 11,142 | 363.6 | 347.5 | 113.6 0.04 290.3
Vessels
Helicopters 2 178.7 0.01 0.01 180.5 0.002 0.3 0.5 0.0 0.0 0.06 - 0.2
Offshore
Emergency 2 927.4 - - 927.4 - 5.4 25.0 1.8 1.8 1.7 - 2.0
Engines
Subtotal —
1 3,539 - - 3,539 - 2.5 5.1 0.3 0.3 0.02 - 0.4
Year 1
Subtotal — 5 652,774 4.1 32.0 [662,421| 267.6 | 2,154 | 11,168 | 365.3 | 349.3 | 115.3 0.04 292.6
Year 2
Total Construction|656,313| 4.1 32.0 (665,960 267.6 | 2,156 | 11,173 | 365.6 | 349.5 | 115.3 0.04 293.0
Phase Emissions
Table 2.1.3-4. Estimated construction emissions (tons) in OCS Permit Area.
Period CcO NOx PM, PM; s SO, ‘ VOoC COze
OCS Permit Area Year 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
OCS Permit Area Year 2 1,342 7,486 244.3 232.8 94.5 216.6 424,114
Total 1,342 7,486 244.3 232.8 94.5 216.6 424,114
Atlantic County, New
29,820.4 4,492.6 1,828.1 839 267 15,084.2 1,598,849.4
Jersey 2017 Inventory
Percentage of Atlantic
County, New Jersey 4.5 166.6 13.4 27.7 35.4 1.4 26.5
2017 Inventory
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Period CcO NOx PM, PM; s SO, ‘ VOoC COze

Cape May County, New
18,830.5 2,883.3 958.9 475.2 63.5 9,015.3 833,591.8

Jersey 2017 Inventory

Percentage of Cape May
County, New Jersey 71 259.6 255 49.0 148.8 24 50.9
2017 Inventory

Ocean County, New
63,398.4 7,737.8 3,237.8 2,064.3 187.1 20,865.9 3,702,977.4

Jersey 2017 Inventory

Percentage of Ocean
County, New Jersey 21 96.7 7.5 11.3 50.5 1.0 11.5
2017 Inventory

Table 2.1.3-5. Operations phase emissions (tons).

Black
Emission Source CO, CH;,'" NO'| COse (e{0) PM,s | SO, Lead’
Carbon '

Marine Vessels 10,280 | 0.06 | 0.5 | 10,428 3.7 36.5 [145.86| 4.9 4.8 0.1 0.001 2.2
Helicopter 1,036 0.03 | 0.03 | 1,047 0.01 1.5 3.0 0.09 0.08 0.3 - 1.3
Onshore Equipment 12.1 - - 12.1 - 0.06 | 0.004 | 0.001 |0.0003 |0.0001 0.001
Offshore Emergency

i 424.9 - - 424.9 - 2.3 10.4 0.6 0.6 0.5 0.7
Engines
Annual Subtotal 11,753 | 0.09 | 0.5 | 11,912 3.7 40.3 | 159.3 5.6 5.4 0.9 0.001 4.1

35-Year Lifetime Total | 411,347 | 3.3 | 184 |416,907| 1289 [1,411]| 5,576 | 196.0 | 190.6 | 31.1 0.03 143.6
" Methane (CH,), N2O, Black Carbon and Lead emissions were not estimated for offshore emergency engines or onshore equipment
because the emissions from these units were estimated using AP-42 Vol. I, Section 3.3 (emergency engines) and EPA’s
MOVES2014b (onshore equipment), which do not have emission factors for these pollutants.

Table 2.1.3-6. Estimated operations emissions (tons) in OCS Permit Area.

Period co NOx PM10 PMz_s SO; VOC COze

OCS Permit Area Annual 40.0 158.8 5.6 5.4 0.8 3.9 11,744
Atlantic County, New Jersey

29,820.4 4,492.6 1,828.1 839 267 15,084.2 1,598,849 .4
2017 Inventory
Percentage of Atlantic
County, New Jersey 2017 0.1 3.5 0.3 0.6 0.3 0.0 0.7
Inventory
Cape May County, New

18,830.5 2,883.3 958.9 475.2 63.5 9,015.3 833,591.8
Jersey 2017 Inventory
Percentage of Cape May
County, New Jersey 2017 0.2 5.5 0.6 1.1 1.3 0.0 1.4
Inventory
Ocean County, New Jersey

63,398.4 7,737.8 3,237.8 2,064.3 187.1 20,865.9 3,702,977.4
2017 Inventory
Percentage of Ocean
County, New Jersey 2017 0.1 21 0.2 0.3 0.4 0.0 0.3
Inventory
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The Project will have a net benefit on ambient air quality in New Jersey and in the region. Even though short
term impacts include emission of air pollution during the construction phase, and a small amount of pollution
during the operational phase, the proposed Project would provide renewable electricity, providing more than
half a million New Jersey homes with clean, reliable, and stable-priced power. The Project would thereby result
in a net reduction of regional air pollution. Table 2.1.3-7 below shows estimated avoided emissions on an
annual basis and over the 35-year lifespan of the Project.

Table 2.1.3-7. Avoided annual emissions (tons).

Black
c02 CH4 N20 C NOx PM10 PMz,s SOz Lead VOC

Carbon
Annual 2,989,161 | 243.0 35.2 5.4 648.9 2,362 151.6 114.2 5,705 0.1 71.6
Lifetime 104,620,660 | 8,506 1,231 187.5 22,710 | 82,695 5,307 3,997 199,704 3.5 2,506

2.1.3.2.4 Decommissioning

Emissions from decommissioning were not assessed as the Project anticipates pursuing a separate OCS Air
Permit for those activities since it is assumed marine vessels and construction technology will change
substantially in the next 35 years.

2.1.3.2.5 Summary of Potential Project Impacts on Air Quality Resources
The IPFs affecting air quality include air emissions and traffic.

The Project itself is an air quality impact avoidance measure since it would result in a net reduction of regional
air pollution over the life of the Project through displacement of fossil fuel-generated power plants. Other
potential impacts are short-term. Short term impacts include emission of air pollutants during construction,
operations and maintenance, and decommissioning phases. There are four primary categories of air emission
sources: marine vessels, helicopters, generators (backup power/emergency generators), and nonroad engines
(construction equipment). Short-term impacts to air quality would result from fugitive dust and emissions from
Project equipment and vessels associated with construction-related activities and on a smaller scale with
operations-related activities.

2.1.3.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2. The Project itself is an air quality impact avoidance measure since
it is resulting in a net reduction of regional air pollution over the life of the Project.

2.2 Biological Resources

This section describes the biological resources in the Project Area and the potential Project impacts for
onshore and offshore portions of the Project. Resources evaluated include terrestrial and coastal habitat and
fauna, birds, bats, benthic resources, fish, marine mammals, and sea turtles.

2.2.1 Terrestrial and Coastal Habitats

This section describes existing conditions, impacts and mitigation associated with terrestrial and coastal habitats
associated with the Project’s onshore and offshore facilities (note: birds and bats are discussed in Sections 2.2.3
and 2.2.4).
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2.2.1.1 Affected Environment
2.2.1.1.1 Vegetation

The NJDEP’s Landscape Project data is based on documented wildlife locations and habitat types depicted in
the 2012 land use and land cover data. The dataset combines documented wildlife locations along with aerials
and land use and land cover data to delineate protected species habitat in the State. Species polygons based
on their ranking or listing status are provided in spatial format and depict the location and extent of species
habitats. Each habitat is given a rank of from 1 to 5 that reflects the critical nature of the habitat

(Figure 2.2.1-1). Areas with Ranks 3, 4, or 5 are considered most critical since they represent habitat areas
utilized by species on the State Threatened, State Endangered, and Federal Threatened and Endangered
Species lists (NJDFW 2017b).

Based on NJDEP’s Landscape Project, and land use and land cover data (see Figure 2.3.5-1), vegetation
communities within the BL England study area are limited to fringe areas of the barrier island as the majority of
the barrier island is developed. The vegetated dune community is found along the Atlantic Ocean. Communities
on the beach and landside along the backbays are dominated by saline low marshes with common reed
dominated wetland present along the Atlantic City Expressway, which bisects the BL England study area from
the mainland to Atlantic City. An extensive area of saline low marsh fringed with forested wetlands is also
present within the large riverine complex associated with the Great Egg Harbor Bay, Middle and Tuckahoe
Rivers (see below for additional details on wetlands and watercourses). In addition, segments of the onshore
export cable corridor are dominated by mixed forested communities interspersed with urban development.
Urban development dominates the northwestern portion of the BL England study area. Mixed forest
communities upland and wetland communities are also present in this area. The communities present are
characteristic of those found throughout the pineland and coastal areas of the State (NJDFW 2017b).

According to the Environmental Resource Inventory for Atlantic County (1973), the forested areas of the BL
England study area consist of lowland forest and upland forest. Lowland forests are characterized by Atlantic
white-cedar (Chamaecypatris thyoides), and other broadleaf species. Along the edges of the lowlands are
occasional gray birch (Betula populifolia), willow oak (Quercus phellos), sweet gum (Liquidambar styracifiua),
and several other water tolerant lowland species. Lowland forest communities include cedar swamps,
hardwood swamps, and pine lowlands. Upland forests are characterized by pines, especially the pitch pine
(Pinus rigida) and shortleaf pine (P. echinata). As compared to the lowlands, the canopy is more varied in
composition. Pitch pine is the most abundant and its associations include shortleaf pine and oaks.
Communities within the upland association include pine-black oak (Q. velutina), pine-black oak-scrub oak
(Q. berberidifolia), and oak-pine.

Ocean City encompasses several islands within Great Egg Harbor Bay and the barrier beach to the south of
Great Egg Harbor Inlet. A Conservation Plan Element for Ocean City was developed in 2009. The document
identifies several coastal communities including constructed dunes planted with native species, upland
beaches, and wetlands. Terrestrial plant species identified within the communities present in the BL England
study area are presented in Table 2.2.1-1.
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Common Name

Scientific Name
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Common Name

Scientific Name

Atlantic white cedar?

Chamaecyparis thyoides

poison ivy*7?

Toxicodendron radicans

bayberry*&7

Myrica pensylvanica

post oak?

Quercus stellata

beach grass®

Ammophila breviligulata

Queen Anne’s lace®

Daucus carota

black cherry® Prunus serotina rugosa rose’ Rosa rugosa

black gum’ Nyssa sylvatica saltmeadow cordgrass* Spartina patens

black oak? Quercus velutina saltwort® Salsola kali

blackjack oak? Quercus. marilandica sandbur® Cenchrus spp
broomsedge bluestem® | Andropogon virginicus scrub oak Quercus berberidifolia

camphorweed’

Heterotheca subaxillaris

seaside goldenrod®’

Solidago sempervirens

chickweed®

Stellaria spp.

seaside spurge®

Euphorbia polygonifolia

coastal panicgrass’

Panicum amarum

shortleaf Pine?

Pinus echinata

common cocklebur®

Xanthium strumarium

smooth cordgrass®+

Spartina alterniflora

common reed*

Phragmites australis

staghorn sumac’

Rhus typhina

common wormwood®

Artemisia vulgaris

spike grass*

Distichlis spicata

dandelion®

Taraxacum officinale

swamp magnolia’

Magnolia virginiana

eastern red cedar*®

Juniperus virginiana

sweet gum’

Liquidambar styraciflua

glasswort® Salicornia virginica switch grass*® Panicum virgatum

gray birch’ Betula populifolia trident maple’ Acer buergerianum

groundsel tree* Baccharis halimifolia Virginia creeper’ Pa_rthenoc;_s sus
quinquefolia

Jesuit's bark* Iva frutescens wild onion® Allium vineale
marsh orach?® Atriplex patula willow oak Quercus phellos
mullein® Verbascum thapsus winged sumac’ Rhus copallinum
pitch pine'-2 Pinus rigida yucca’ Yucca spp

Atlantic White Cedar Swamp Community (Atlantic County 1973).
2Mixed Forest Community (Atlantic County 1973).
SLow Marsh Community (Somers Point City 1993, Ocean City 2009).
“High Marsh Community (Somers Point City 1993).
SUpland Beach Community (Somers Point City 1993, Ocean City 2009)
80Id Field (Somers Point City 1993).

"Beach Dune Community (Ocean City 2009)

The Oyster Creek study area encompasses several protected areas of barrier beaches and bay islands with
undisturbed ecological communities. According to the Ocean County Comprehensive Master Plan (2018), the
barrier beaches of Ocean County include significant undisturbed areas containing vegetation originally common
to this type of barrier beach habitat such as low and high marsh, scrub-shrub wetlands, and vegetated dunes.
These undisturbed areas are protected from development and include Island Beach State Park (IBSP), the
Holgate Unit of the Forsythe National Wildlife Refuge, and Barnegat Light State Park (Figure 2.2.1-2). The
saline low marsh areas are generally dominated by cordgrass species (Spartina spp.) that are salt tolerant and

Page 106/431









Ocean Wind

An @rsted & PSEG project

Table 2.2.1-2. Common vegetation present in the Oyster Creek study area.

Common Name

Scientific Name

Common Name

Scientific Name

Atlantic white cedar?

Chamaecyparis thyoides

pine barrens heather?

Hudsonia ericoides

bayberry®

Myrica pensylvanica

pitch pine?

Pinus rigida

blackjack oak?

Quercus. marilandica

pitcher plants'

Sarracenia spp

blue huckleberry?

Gaylussacia frondosa

prickly pear®

Opuntia compressa

blueberry?

Vaccinium vacillans

saltmeadow cordgrass®#

Spartina patens

bracken®

Pteridium aquilinum

saltmeadow rush34

Juncus gerardii

calico aster®

Symphyotrichum
lateriflorum (L.)

scarlet oak?

Quercus coccinea

common reed3*

Phragmites australis

scrub oak?5

Quercus ilicifolia

dwarf huckleberry?

Gaylussacia dumosa

shortleaf Pine?

Pinus echinata

eastern red cedar®

Juniperus virginiana

smooth cordgrass®

Spartina alterniflora

fragrant goldenrod®

Solidago odora

Sphagnum mosses

Sphagnum spp.

glasswort® Salicornia virginica spike grass* Distichlis spicata
golden false heather® Hudsonia ericoides stiff aster® lonactis linariifolius
grass-leaved goldenrod® Euthamia graminifolia sundews' Drosera spp

gray birch’

Betula populifolia

swamp azalea'

Rhododendron viscosum

groundsel tree*

Baccharis halimifolia

swamp magnolia’

Magnolia virginiana

hawkweed®

Hieracium sp

sweet-fern2

Comptonia peregrina

highbush blueberry’

Vaccinium corymbosum

switch grass®

Panicum virgatum

Jesuit’s bark*

Iva frutescens

Virginia pine?

Pinus virginiana

low blueberry?

Vaccinium angustifolium

white oak?2

Quercus alba

mountain laurel?

Kalmia latifolia

white panicled aster®

Aster simplex

orchids’

Orchidaceae

willow?

Quercus phellos

'Atlantic White Cedar Swamp Community (Pinelands Preservation Alliance 2018).
2Mixed Forest Community (Pinelands Preservation Alliance 2018, Radis and Sutton 1991; as summarized in AmerGen 2005).
3Low Marsh Community (Barnegat Bay Partnership 2018, USFWS 1994).
“High Marsh Community (Barnegat Bay Partnership 2018, USFWS 1994).
50ld Field Community (USFWS 1994)

In 2005, AmerGen published an Environmental Report for the Oyster Creek Generating Station site. The site is
situated in the northwestern portion of the Oyster Creek study area along Oyster Creek to the south of the
Forked River. It is bisected by Route 9 and extends to Barnegat Bay. The portion of the site to the west of
Route 9 contains the power facility and its related infrastructure, while the portion to the east of Route 9 is the
former Finninger Farm. The former Finninger Farm tract is largely undeveloped and is comprised of
approximately 650 acres of old field, abandoned orchards, forests, and wetlands. At the time of the study, the
old fields were undergoing succession and vegetation ranged from native grasses to pines and small oaks,
typical of coastal New Jersey. A large portion of the site near the mouth of Oyster Creek along Barnegat Bay
consists of wetlands dominated by common reed (Radis and Sutton; as described in AmerGen 2005).
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Natural Heritage Priority Sites

Natural Heritage Priority Sites identify critically important areas to conserve New Jersey’s biological diversity,
with particular emphasis on rare plant species and ecological communities. These sites are designated based
on analysis of information in the New Jersey Natural Heritage Database; however, they do not cover the entire
known habitat for endangered and threatened species in New Jersey (NJDEP and ONLM 2007).

Several Natural Heritage Priority Sites have been designated within the study areas. These sites are outlined in

Table 2.2.1-3.

Table 2.2.1-3. Summary of Natural Heritage Priority Sites within the study areas.

Site Name Study Area Description

Forked River Consists of several small dwarf pine plains (<150 acres) communities, up

Mountain to 1,000+ acres of transitional pine plains, and several small occurrences

Macrosite of hydric pine plains. Most of the plains are in the vicinity of Forked River
Mountain. The site contains a globally imperiled pine plains natural
community.

Pits and Pond Consists of two borrow pits and mowed pipeline right-of-way (ROW)
through pitch pine lowland forest. The site contains four globally rare plant
species, two of which are State endangered, and one of which is also
Federally threatened.

- Oyster Creek L . .

Forked River Small pond located within the ecotone between Atlantic white cedar

Pond swamp and salt marsh. Two State listed endangered plant species and
several plant species of special concern.

Middle Branch Open wetlands adjacent to pine barren stream through Atlantic white

Forked River cedar swamp. Several globally rare and State listed plant species.

Island Beach Large expansive beaches, dunes and wetlands on and adjacent to IBSP

Macrosite and on the northern tip of Long Beach Island. The site contains
populations of several globally rare and State rare endangered and
threatened animals, plants, and natural communities.

Longport Tidal salt marsh land near the mouth of Great Egg Harbor Inlet with some
sand beach habitat along southern portion of the Island. Contains a
globally rare State endangered bird species and several other State

BL England imperiled bird species. It is among the top 20 migratory bird concentration
sites in the nation.

Bill Henry A large (5-acre) coastal plain intermittent pond surrounded by

Pond undeveloped pine-oak forest. Good quality globally rare natural
community and several globally rare or State significant plant species.

The Natural Heritage Program along with USFWS also lists threatened and endangered plant species as
occurring within the study areas. These species are outlined in Table 2.2.1-4 below.
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Table 2.2.1-4. Summary of threatened and endangered plant species within the Study Areas.

Study Area
Species Common Species Scientific Status
Oyster Creek BL England
Plants
American chaffseed Schwalbea Americana FE X
Knieskern’s beaked- Rhynchospora FT, SE X X
rush knieskernii
Seabeach amaranth Amaranthus pumilus FT, SE X
Sensitive joint-vetch A.e S.Cf.'y nomene FT X
virginica
Swamp pink Helonias bullata FT, SE X X

Status: FT - Federally Threatened, FE - Federally Endangered, SE - State Endangered, ST - State Threatened

Additional discussion related to threatened and endangered plant species in the Project area occurs in Section
2.2.21.1.

2.2.1.2 Potential Project Impacts on Terrestrial and Coastal Habitats

The following section describes the potential impacts on terrestrial and coastal habitats from the Project during
construction, operation and maintenance, and decommissioning for the onshore components of the project,
including the cable landfall, TIBs, onshore export cables, and onshore substations at BL England and Oyster
Creek. Potential impact producing factors that may affect terrestrial and coastal habitats include:

e Physical seabed/land disturbance

e Habitat conversion

o Discharges/releases and withdrawals
e Sediment suspension

Coastal habitats extend from mean high water to 3 miles offshore, and sediment suspension is addressed in
Sections 2.2.5.2 Benthic Resources and 2.2.6.2 Finfish and EFH.

2.2.1.2.1 Construction

Onshore coastal and terrestrial habitats may experience temporary or permanent impacts from construction
activities, including clearing and grading, trenchless cable installation, open trench excavation, onshore
substation construction, and equipment and construction staging. The sections below detail these potential
impacts as well as the avoidance and mitigation measures that Ocean Wind will adopt to minimize these
potential impacts.

Offshore Export Cable Landfall

Cable landfall is the transition from submarine cable to onshore cable, which would require connections at
TJBs at the BL England and Oyster Creek landfall sites. Cable installation at the landfall sites would be made
using open cut (i.e., “trenching”) and/or trenchless technologies such as HDD or direct pipe and would have
temporary short-term impacts on onshore coastal and terrestrial habitats. Impacts related to soil disturbance
are summarized above in Section 2.1.1.2.1.

For Oyster Creek, potential landfalls include existing road ROW, previously disturbed areas, and wetlands. BL
England potential landfalls include road ROW, industrial areas, and previously disturbed areas. Workspace for
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temporary workspace are expected to take more than five years to recover to pre-construction conditions and
wooded wetlands within the permanent easement would be permanently converted to herbaceous or
shrub/scrub wetlands. Work within wetlands and wetland restoration would be done in accordance with
applicable NJDEP permit requirements.

Habitat assessments have been conducted in conjunction with wetland delineation surveys where necessary to
minimize impacts to sensitive habitats and potential threatened and endangered vegetation species. An
assessment of the ecological communities was conducted by mapping and classifying the dominant wetlands
and deepwater habitat types as defined by Cowardin et al. (1979) within the wetland review areas (WRA). The
upland communities within the WRAs were mapped based on the observed dominant plant species and size of
trees where applicable. Additionally, incidental wildlife species observations were documented. Habitat
assessments have been completed to facilitate avoiding sensitive areas, including wetlands. The wetland
delineation reports, including functional assessments, are included in Appendix AC.

Table 2.2.1-5. Summary of wetland impacts along indicative onshore export cable routes by NJDEP
wetland community type within the study areas.

h A f | Break A fL
Onshore NJDEP Wetland cres o mpact Breakdown - cres of Long
Export Cable Community Tvbe Temporary by Route and Duration Term or Permanent
Route v iyp Impact Workspace Habitat Alteration
Ph it
ralgm/ es Short term
dominate coastal 0.35 All routes the same 13 years N/A
BL England wetlands
Saline marsh (low Short term
0.18 All routes the same N/A
marsh) 1-3 years
Farm Property
Reroute 0.65
Deciduous
scrub/shrub 153 Farm Property Short term N/A
' Workspace 0.77 3-5 years
wetlands
IBSP Clearing
Easement 0.12
Deciduous Farm Property Long term
0.96 More than 5 0.96
wooded wetlands Reroute 0.96 cars
Oyster Creek y
Herbaceous Short term
0.08 Farm Property 0.08 N/A
wetlands 1-3 years
Mixed scrub/shrub
Farm Propert Short term
wetlands 0.81 perty N/A
] Reroute 0.81 3-5 years
(coniferous dom.)
Mixed scrub/shrub Farm Property 1.01
wetlands 1.55 Short term N/A
. : IBSP Clearing 3-5 years
(deciduous dom.) Easement 0.54
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Impact Breakdown Acres of Long

by Route and

Term or Permanent
Habitat Alteration

Duration

Onsh
(SHOIE NJDEP Wetland
Export Cable .

Community Type

Route
Mixed Wooded
Wetlands
(Deciduous)

Impact

0.34

Workspace
Bay Parkway South

Alternative 0.31 Long term
More than 5 0.34
Bay Parkway South years

workspace 0.02

Table 2.2.1-6. Summary of wetland impacts along indicative onshore export cable routes by NWI
wetland community type within the study areas.

Onshore NWI Wetland Acres of Impact Breakdown Acres of Long
Export Cable Community Temporary by Route and Duration Term or Permanent
Route Type Impact Workspace Habitat Alteration
Estuarine and
Lf ! 5 Street Alternative Short term
Marine 0.72 N/A
Deepwater 0.72 1-3 years
BLEngland | ooPna®
Estuari d 5 Street Alt ti Short t
s ularlne an 0.49 reet Alternative ort term N/A
Marine Wetland 0.49 1-3 years
Estuarine and Farm Property 0.22
Marine 0.29 Short term N/A
: Farm property 1-3 years
Deepwater workspace 0.06
IBSP clearing 0.25
Estuari Bay Park A hort t
Ms Lllal‘ll';l; alrd ) 8.23 ay Parkway 0.18 S1 :c; erm N/A
arine Wetlan Holtec Property -3 years
workspace -7.8
IBSP clearing 0.95
Freshwater Holtec Property Long Term 3
Oyster Creek | Forested/Shrub 4.81 3.14 to greater 4.81
Wetland Bay Parkway South than 5 years
1.43
. . Short term
Riverine 0.05 Lighthouse 0.05 N/A
1-3 years
Freshwater
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2.2.1.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.

2.2.2 Terrestrial and Coastal Fauna

This section addresses impacts to terrestrial and coastal wildlife species that are located at the Project’s
onshore facilities. Terrestrial and coastal habitats are discussed in Section 2.2.1. Birds and bats are discussed
in Sections 2.2.3 and 2.2.4, respectively.

2.2.2.1 Affected Environment

New Jersey hosts a diversity of wildlife habitats. Species distribution across the State is reflective of this
diversity. The species that are mentioned in this section are known to commonly occur in the Onshore study

areas.

The wildlife found within the BL England study area are summarized in Table 2.2.2-1 and are typical of coastal
areas of New Jersey (Atlantic County 1973 and Ocean City 2009).

Table 2.2.2-1. Species potentially present in the BL England study area.

Scientific Name

Common Name

Scientific Name

black snake?

Pantherophis obsoletus

meadow vole'23

Microtus pennsylvanicus

bobcat? Felis refus mink’ Neovison vison

bog lemming’ Synaptomys cooperi moles? Scalopus aquaticus
bog turtle’ Glyptemys muhlenbergii | muskrat® Ondatra zibethicus
box turtle® Z:—srrgj]ig gne carolina northern scarlet snake? goe:;?p hora coccinea
brown bat? Myotis lucifugus Norway rat?3 Rattus norvegicus
chipmunk?3 Tamias striatus opossum?3 Didelphis virginiana

corn snake?

Pantherophis guttatus

Pine Barrens tree frog?

Hyla andersonii

cottontail rabbit"23 Sylvilagus floridanus porcupine? Erethizon dorsatum
deer mouse? Peromyscus maniculatus | raccoon'?3 Procyon lotor
diamondback terrapin’ Malaclemys terrapin red fox!23 Vulpes vulpes

eastern spiny softshell’

Apalone Spinifera

red squirrel?

Tamiasciurus hudsonicus

eastern tiger salamander’

Ambystoma tigrinum

rice rat’

Oryzomys palustris

flying squirrel?

Glaucomys volans

river otter3

Lontra canadensis

Fowler’s toad?®

Anaxyrus fowleri

shrew?

Blarina brevicauda

garter snake?

Thamnophis sirtalis

skunk?

Mephitis mephitis

gray tree frog?

Hyla chrysoscelis

spring peeper?

Pseudacris crucifer

gray fox?

Urocyon
cinereoargenteus

timber rattlesnake?

Crotalus horridus

gray squirrel>3

Sciurus carolinensis

weasel!2

Mustela frenata

ground skink 2

Scincella lateralis

white-footed mouse?

Peromyscus leucopus

house mouse??

Mus musculus

whitetail deer’-23

Odocoileus virginianus

meadow mouse?

Microtus pennsylvanicus
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Common Name Scientific Name

Scientific Name

"Wildlife documented within cedar and hardwood swamp communities (Atlantic County 1973).
2Wildlife documented within lowland and upland forest communities (Atlantic County 1973).
3Wildlife documented in Ocean City (Ocean City 2009).

The vegetation communities in the Oyster Creek study area described in Section 2.2.1 provide a wide range of
habitats available for many terrestrial species. Several localized wildlife surveys and resource inventories have
been completed in the Oyster Creek study area, as described above. The surveys identify characteristic
species that can be found in similar habitats in the Oyster Creek study area. Wildlife expected to be present
along the onshore export cable corridor or at the onshore substation construction in the Oyster Creek study
area include species known to inhabit forested wetland, forested lowland and upland habitats and pinelands,
while wildlife expected to be present along the cable landfall sites in the Oyster Creek study area include
species known to inhabit coastal wetland, barrier beaches, and bay island habitats (Table 2.2.2-2).

Table 2.2.2-2. Species potentially present in the Oyster Creek study area.

Common Name

American bittern

Scientific Name

American bittern

Common Name
northern diamondback
terrapin

Scientific Name

Malaclemys terrapin

eastern chipmunk

Tamias striatus

northern harrier

Circus hudsonius

eastern cottontail

Sylvilagus floridanus

northern pine snake*

Pituophis melanoleucus

eastern hognose snake Heterodon platirhinos osprey Pandion haliaetus

eastern meadowlarks Sturnella magna pine siskins Spinus pinus

eastern mole Scalopus aquaticus raccoon Procyon lotor

finches Fringillidae red bat Lasiurus borealis
rasshopper sparrow Ammodramus red fox Vulpes vulpes

9 Ppersp savannarum P P

gray fox L{rocy on red squirrel Sciurus vulgaris

cinereoargenteus

gray squirrel

Sciurus carolinensis

red-backed salamander

Plethodon cinereus

horned larks

Eremophila alpestris

savannah Sparrows

Passerculus
sandwichensis

kinglets

Regulus spp.

Virginia opossum

Didelphis virginiana

little blue heron

Egretta caerulea

white-tailed deer

Odocoileus virginianus

masked shrew

Sorex cinereus

woodchuck

Marmota monax

northern black racer

Coluber constrictor

Source: Radis and Sutton 1991, as summarized in AmerGen 2005

2.2.2.1.1 Threatened or Endangered Species and Candidate Species

Under the Endangered Species Act (ESA) and the New Jersey Endangered and Nongame Species Program,
species and their habitats potentially impacted by construction and operation of the proposed Project would
require further evaluation to determine presence of habitat and individuals in the Project Area and its immediate
vicinity. These evaluations would be required to support Federal and State permit requirements. Ocean Wind
will conduct site-specific endangered species habitat surveys to determine the location and extent of these
resources so they can be avoided or mitigated during construction, operations, maintenance and
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carolina carolina). Additionally, the monarch butterfly (Donaus plexippus plexippus) has been listed as a
candidate species by the USFWS and has the potential to occur within the study area.

Table 2.2.2-3. Federal and State endangered and threatened species with potential to occur within the
study areas.

Study Area
Species Common Species Scientific
Oyster Creek BL England
Mammals
Bobcat Lynx rufus SE
E;trthern long-eared Myotis septentrionalis FT X X
Reptiles
Bog turtle Clemys muhlenbergii FT, SE X
Corn snake Pantherophis guttatus SE
Northern pine snake Pituophis melanoleucus melanoleucus ST X
Timber rattlesnake Crotalus horridus horridus SE X
Wood turtle Glyptemus insculpta ST X
Amphibians
Pine barrens treefrog Hyla andersonii ST X X
Cope’s gray treefrog
(southern gray Hyla chrysoscelis SE X X
treefrog)

Status: FT - Federally Threatened, FE - Federally Endangered, SE - State Endangered, ST - State Threatened

2.2.2.2 Potential Project Impacts on Terrestrial and Coastal Fauna

The following section describes the potential impacts on terrestrial and onshore coastal fauna, other than birds
and bats, from the construction, operation and maintenance, and decommissioning phases for the onshore
components of the Project, including the cable landfall, onshore export cables, onshore substations at BL
England and Oyster Creek, and the onshore grid connections. These facilities are described in Volume |I.
Factors that may impact terrestrial and onshore coastal fauna include:

e Physical seabed/land disturbance
e Habitat conversion

¢ Noise

o Traffic

e Sediment suspension
e EMF

While coastal habitats extend from mean high water to 3 miles offshore, these habitats overlap with marine
habitat and effects of sediment suspension and EMF are therefore discussed in Section 2.2.5 Benthic
Resources and Section 2.2.6, Finfish and EFH.

2.2.2.2.1 Construction

Short-term and long-term impacts on wildlife are expected to occur as a result of habitat impacts and increased
noise and traffic from construction. Impacts would vary depending on the specific habitat requirements and
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occur over shorter periods of time in comparison to the construction phase of the Project. Potential impacts
from EMF will be localized to the onshore export cable corridor. However, the cable will be buried at a depth
sufficient to minimize effects to the extent practicable.

2.2.2.2.3 Decommissioning

During decommissioning activities, impacts to coastal and terrestrial fauna would be expected to be similar to
construction impacts discussed above.

2.2.2.2.4 Summary of Potential Project Impacts on Terrestrial and Coastal Fauna Resources

The IPFs affecting terrestrial and coastal fauna include physical seabed/land disturbance, habitat conversion,
noise, traffic, sediment suspension, and EMF.

While the onshore substation facilities will result in permanent impacts to previously disturbed habitat, it is
expected that the direct loss of habitat for most faunal species would be minimal because the direct loss of
habitat is small compared to available adjacent habitat. Other impacts to terrestrial and coastal fauna are
expected to be localized and temporary with the application of APMs. For example, short-term impacts on
wildlife are expected to occur as a result of temporary habitat disturbance and increased noise and traffic from
construction. Construction noise and traffic associated with the Project would typically be temporary and
consistent with current levels of traffic. Operations and maintenance noise and traffic disturbances would be
limited to specific areas and would occur over shorter periods of time than during construction.

2.2.2.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.

2.2.3 Birds
2.2.3.1 Affected Environment

This section provides an overview of the avian community that has the potential to be exposed to the proposed
onshore and offshore Project activities, with separate sections on Federally listed species. ‘Exposure’ is defined
as the extent of overlap between a species’ seasonal or annual distribution and the Project footprint. For
species where site-specific data was available, a semi-quantitative exposure assessment was conducted
(details provided in Appendix H). Appendix H provides a detailed and thorough assessment of the birds that
may be exposed to the project. Below, a summary of Appendix H is provided for the offshore and onshore
components of the project. Table 2.2.3-1 lists birds identified through the USFWS IPaC database and other
sources that are listed in New Jersey and/or Federally, any of which have the potential to pass through the area
of both study areas (BL England and Oyster Creek). For species listed under the ESA and the Bald and Golden
Eagle Protection Act, exposure was assessed individually.
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Table 2.2.3-1. State and Federal Listed birds that have the potential to pass through the BL England and Oyster Creek study areas.

Common Name
American Oystercatcher

Scientific Name
Haematopus palliates

NJ Status*
SC - Breeding + Non-breeding

Federal Status*
BCC

Lesser Yellowlegs

Tringa flavipes

BCC - Non-breeding

Whimbrel

Numenius phaeopus

SC - Non-breeding

BCC - Non-breeding

Willet

Tringa semipalmata

BCC

Hudsonian Godwit

Limosa haemastica

BCC - Non-breeding

Marbled Godwit

Limosa fedoa

BCC - Non-breeding

Short-billed Dowitcher

Limnodromus griseus

BCC - Non-breeding

Piping Plover

Charadrius melodus

E - Breeding + Non-breeding

T

Purple Sandpiper

Calidris maritima

BCC - Non-breeding

Semipalmated Sandpiper

Calidris pusilla

SC - Non-breeding

BCC - Non-breeding

Spotted Sandpiper

Actitis macularius

SC - Breeding

Buff-breasted Sandpiper

Calidris subruficollis

BCC - Non-breeding

Upland Sandpiper

Batramia longicauda

E - Breeding + Non-breeding

BCC

Solitary Sandpiper

Tringa solitaria

BCC - Non-breeding

Sanderling Calidris alba SC - Non-breeding -
Red Knot Calidris canutus rufa E - Non-breeding T - Non-breeding

Bald Eagle Haliaeetus leucocephalus E - Breeding, T - Non-breeding BCC

Peregrine Falcon Falco peregrinus E - Breeding, SC - Non-breeding BCC
American Kestrel Falco sparverius T - Breeding + Non-breeding -
Northern Goshawk Accipiter gentilis E - Breeding, SC - Non-breeding -
Northern Harrier Circus cyaneus E - Breeding, SC - Non-breeding -
Red-shouldered Hawk Buteo lineatus E - Breeding, SC - Non-breeding -
Broad-winged Hawk Buteo platypterus SC - Breeding -
Cooper's Hawk Accipiter cooperii SC - Breeding -
Sharp-shinned Hawk Accipiter striatus SC - Breeding + Non-breeding -
Osprey Pandion haliaetus T - Breeding -

Snowy Owl Bubo scandiacus - BCC

Short-eared Owl Asio flammeus E - Breeding, SC - Non-breeding BCC - Non-breeding

Barred Owl Strix varia T - Breeding + Non-breeding -
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lowland and upland habitats, while bird species likely occurring at the cable landfall sites are those associated
with coastal wetland, beach, and bay island habitats. These variable coastal habitats within the BL England
study area support a diversity of avian taxa. These habitats are critical to shorebirds, wading birds, seabirds,
waterfowl, raptors, and passerines. Forested wetlands and lowlands within the BL England study area provide
habitat for many species of passerines and several species wading birds, waterfowl, of raptors. The upland
habitats provide habitat primarily for passerines and raptors.

Portions of the study areas include Pinelands National Reserve and Lester G. MacNamara (Tuckahoe) Wildlife
Management Area lands. Coastal wetland sections of the BL England study area fall within state-priority
Important Bird Areas (IBAs) while some upland sections fall within a continental-priority IBAs (Audubon 2018).

There are multiple proposed onshore export cable route options within the Oyster Creek study area. Appendix
H includes detailed descriptions of the potential onshore export cable routes for the Oyster Creek study area
and the birds that could be potentially exposed.

For all proposed onshore export cable routes, the transmission lines will be co-located with existing developed
areas (i.e., roads and existing transmission lines) that pass through residential and commercial areas wherever
possible, thereby minimizing potential impacts to terrestrial wildlife habitat. The Oyster Creek Route will
terminate at the Oyster Creek Substation. Bird species likely occurring along the Onshore study areas

(Table 2.2.3-1) are those associated with coastal wetland, forested wetland, forested lowland and upland
habitats, while bird species likely occurring at the cable landfall sites are those associated with coastal wetland,
beach, and bay island habitats. These variable coastal habitats within the Oyster Creek study area support a
diversity of avian taxa. These habitats are critical to shorebirds, wading birds, seabirds, waterfowl, raptors, and
passerines. Forested uplands within the Oyster Creek site provide habitat primarily for passerines and raptors.
Forested wetlands within the Oyster Creek site provide habitat for many species of passerines and several
species wading birds, waterfowl, of raptors. An area of old farmland within the study area also includes areas of
open fields contained scattered pines and oaks, open sandy areas, and abandoned orchards, all habitats
commonly utilized by passerines and raptors.

Portions of the study areas include Pinelands National Reserve land, Natural Heritage Priority Sites including
Middle Branch Forked River (Lacey Township) and Island Beach Macrosite (Barnegat Light Borough), IBSP,
Forsythe National Wildlife Refuge land, and Barnegat Light State Park. Coastal wetland sections of the Oyster
Creek study area fall within state-priority IBAs while some upland sections fall within continental-priority IBA.

2.2.3.2 Potential Project Impacts on Birds

A desktop avian assessment to evaluate the potential impacts on terrestrial migrants (such as raptors and
songbirds), coastal birds (such as shorebirds, waterfowl, and waders), and marine birds (such as seabirds and
seaducks) from the proposed development of the Project was conducted. This section is a summary of the
extensive assessment conducted in Appendix H, which provides a detailed analysis of the exposure,
vulnerability, and risk to birds from each Project development phase and component.

The assessment follows the Guidelines for Information Requirements for a Renewable Energy Construction
and Operations Plan (BOEM 2016a). Under ‘Attachment A: Best Management Practices’, BOEM states the
following with regard to avian resources: “The lessee shall evaluate avian use in the Project Area and design
the project to minimize or mitigate the potential for bird strikes and habitat loss.” This assessment was
specifically developed to meet COP requirements, provide information for NEPA review, and support agency
consultations.

Page 143/431





















Ocean Wind

An @rsted & PSEG project

Onshore Project Area

Decommissioning is expected to be equal to or less than impacts from construction, and the Project will use the
best practices available at the time to minimize potential impacts.

2.2.3.2.4 Summary of Potential Project Impacts on Bird Resources

The IPFs affecting birds include physical seabed/land disturbance, habitat conversion, visible
structures/lighting, and traffic. As IPFs such as seabed disturbance, noise, and vessel traffic are expected to be
temporary and highly localized, the potential impacts primarily affecting birds are expected to be collision with
visible structures and displacement from the Project area.

During construction, activities offshore will be short-term and are unlikely to impact bird populations. Onshore,
potential temporary construction impacts include onshore habitat modification and disturbance, but these will
be limited to small areas. During offshore operations, the potential long-term impacts are collision and habitat
loss due to displacement, but population level impacts are unlikely (see detailed discussion above and in
Appendix H). Long-term onshore habitat loss impacts are expected to be limited, because substations will be
co-located in existing disturbed areas and cables will be buried.

2.2.3.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2. Ocean Wind’s Avian and Bat Post-Construction Monitoring
Framework (Appendix AB) describes the anticipated monitoring to be employed during Project operations.

2.2.4 Bats
2.2.4.1 Affected Environment

This bat assessment provides an overview of the bat community that has the potential to be exposed to the
proposed onshore and offshore Project activities, with separate sections on Federally listed species. Appendix
H provides a detailed, and more comprehensive assessment of the bat species that may be exposed to the
Project. Below, a summary of Appendix H is provided for the offshore and onshore components of the Project.

2.2.4.1.1 Overview of bats in New Jersey

There are nine species of bats present in the State of New Jersey, of which six are year-round residents

(Table 2.2.4-1) (Maslo and Leu 2013). These species can be broken down into two major groups based on
their wintering strategy: cave-hibernating bats and migratory tree bats. Both groups of bats are nocturnal
insectivores that use a variety of forested and open habitats for foraging during the summer (Barbour and Davis
1969). Cave-hibernating bats are generally not observed offshore (Dowling and O’Dell 2018) and, in the winter,
migrate from summer habitat to hibernacula in the mid-Atlantic regional (Maslo and Leu 2013). Tree bats fly to
southern parts of the U.S. in the winter and are observed offshore during migration (Hatch et al. 2013).
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Table 2.2.4-1. Bat species present in New Jersey and their conservation status (Maslo and Leu 2013).
State Federal

Common Name Scientific Name Status Status
Eastern small-footed bat Myotis leibii Cave-Hibernating Bat - -
Little brown bat Myotis lucifugus Cave-Hibernating Bat - -
Northern long-eared bat Myotis septentrionalis Cave-Hibernating Bat - T
Indiana bat' Myotis sodalis Cave-Hibernating Bat E
Tri-colored bat? Perimyotis subflavus Cave-Hibernating Bat - -
Big brown bat Eptesicus fuscus Cave-Hibernating Bat - -
Eastern red bat Lasiurus borealis Migratory Tree Bat - -
Hoary bat Lasiurus cinereus Migratory Tree Bat - -
Silver-haired bat Lasionycteris noctivigans Migratory Tree Bat - -

"Range does not indicate species present in the Project Area

2 Tri-colored bat was proposed for listing as an endangered species by the USFWS in September 2022

“Type” refers to two major life history strategies among bats in eastern North America; cave-hibernating bats roost in large numbers
in caves during the winter, while migratory tree bats do not aggregate in caves and are known to migrate considerable distances.
E=endangered; T=threatened.

Two Federally listed bats are present in New Jersey: Indiana bat and northern long-eared bat. The northern
long-eared bat is found in Monmouth, Ocean, and Atlantic counties of New Jersey. Historical records and
current records of Indiana bat only demonstrate its presence in Northern New Jersey to western central areas
(Barbour and Davis 1969; USFWS New Jersey Field Office 2017). Thus, this assessment will focus solely on
the potential exposure of northern long-eared bat to the Onshore and Offshore Project Areas.

As noted in Section 2.2.2.1.1, an acoustic bat survey was also performed in the summer of 2022 to provide a
summary of bat species, including any federally listed bat species present within the BL England and Oyster
Creek onshore study areas. It was determined that no Myotis species were present in the acoustic data
collected (Appendix E).

Below, exposure of bats to the Onshore Project Area and the Offshore Project Area are assessed separately.
2.2.4.1.2 Offshore Project Area

While there is uncertainty on the specific movements of bats offshore, bats have been documented in the
marine environment in the U.S. (Grady and Olson 2006, Cryan and Brown 2007, Johnson et al. 2011b, Hatch
et al. 2013, Pelletier et al. 2013, Dowling and O’Dell 2018). Bats have been observed to temporarily roost on
structures on nearshore islands such as lighthouses (Dowling et al. 2017) and there is historical evidence of
bats, particularly the eastern red bat, migrating offshore in the Atlantic (Hatch et al. 2013). In a mid-Atlantic bat
acoustic study conducted during the spring and fall of 2009 and 2010 (86 nights), the maximum distance that
bats were detected from shore was 13.6 miles (21.9 km) and the mean distance was 5.2 miles (8.4 km)
(Sjollema et al. 2014). In Maine, bats were detected on islands up to 25.8 miles (41.6 km) from the mainland
(Peterson et al. 2014). In the mid-Atlantic acoustic study, eastern red bat comprised 78 percent (166 bat
detections during 898 monitoring hours) of all bat detections offshore and bat activity decreased as wind
increased (Sjollema et al. 2014). In addition, eastern red bats were detected in the mid-Atlantic up to 27.3 miles
(44 km) offshore by high-definition video aerial surveys (Hatch et al. 2013).
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inside crevices. Some species may select forest interior sites, while others prefer edge habitats (Barbour and
Davis 1969).

Caves and mines provide key habitat to for non-migratory bats. These locations serve as winter hibernacula,
fall swarm locations (areas where mating takes place in the fall months), and summer roosting locations for
some individuals. Hibernacula are documented in New Jersey, but the numbers of individuals at the sites have
declined dramatically because of white-nose syndrome (NJ Division of Fish and Wildlife 2017).

Although there is no data for non-listed species in this area, BRI has completed field work in the area at Edwin
B. Forsythe National Wildlife Refuge (about 6 miles south of Oyster Creek and about 30 miles north of BL
England) where BRI biologists did capture northern long-eared, red, big brown and little brown bats in 2011. No
telemetry was done so it is unknown if the captured bats used the refuge or surrounding areas for roosting.
Since 2011, the fungal disease known as white-nose syndrome has substantially reduced Myotis bat
populations in New Jersey (NJDFW 2017) and generally there are fewer bats along the coast of New Jersey.

General bat habitat surveys were conducted in 2019 and 2020 and did not identify suitable bat habitat along
the export cable route or the substations. Tree surveys were conducted on the Holtec property in October and
November of 2022 to identify trees that may be suitable for roosting. These trees include those which are 3
inches or greater diameter at breast height with exfoliating bark, cracks, crevices or hollows, snags, and dead
trees. Based on the tree survey, there were no trees identified with 3 inches diameter breast height or greater
that were suitable for Indiana bat or northern long-eared bad roosting along the Oyster Creek export cable
route. There were two trees identified within 20 feet of the proposed construction staging and access road.

Suitable tricolored bat roosting habitat trees were also assessed during the tree survey. This species utilizes
live and dead leaf clusters of live or recently dead deciduous hardwood trees; eastern red cedar trees
(Juniperus virginiana); Usnea trichodea lichen or pine needle clumps). Eastern red cedar was identified on the
Holtec parcel, and therefore suitable tri-colored bat habitat exists in the Project area.

Northern long-eared bat

The northern long-eared bat is an insectivorous bat that hibernates in caves, mines, and other locations
(possibly talus slopes) in winter, and spends the remainder of the year in forested habitats. The species’ range
includes most of the eastern and mid-western United States and southern Canada. Due to impacts from the
fungal disease white-nose syndrome, the species has declined by 90-100 percent in most locations where the
disease has occurred, and declines are expected to continue as white-nose syndrome spreads throughout the
remainder of the species’ range (USFWS 2016). As a result, the northern long-eared bat was listed as
Threatened under the ESA in 2015 with a 4(d) rule. In the areas of the country affected by white nose
syndrome, the 4(d) rule prohibits incidental take that may occur from tree removal activities within 150 feet of a
known occupied maternity roost during the pup season (June 1 through July 31) or within 0.25 miles of a
hibernation site, year round (USFWS 2016). Northern-long eared bat maternity roosts have been detected in
Atlantic County (BL England) and Ocean County (Oyster Creek; USFWS New Jersey Field Office 2017),
indicating that they could be present in the study areas but the onshore export cable corridors are not likely to
provide suitable foraging or roosting habitat due to existing levels of disturbance.

2.2.4.2 Potential Project Impacts on Bats

The potential impacts of the Project to bats were evaluated by considering the exposure of bats to project
hazards (i.e., IPF). This section is a summary of the extensive assessment conducted in Appendix H, which
provides a detailed analysis of the exposure, vulnerability, and risk to bats from each Project development
phase and component.
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Overhead transmission lines between the interconnection point and the onshore substation would not be
expected to affect bats and bat habitat because bats generally do not collide with stationary objects and no loss
of important bat habitat is expected because overhead lines would be constructed in existing highly disturbed
industrial areas (see discussion of effects to birds, Section 2.2.3.2.2, Onshore Project Area). Noise and
vibration generated by maintenance equipment may temporarily disturb some bats within nearby habitat, but
these bats are expected to return once the activity is complete.

2.2.4.2.3 Decommissioning

Impacts from decommissioning are expected to be equal to or less than impacts from construction for both the
Offshore Project Area and the Onshore Project Area. The Project will use best practices available at the time to
minimize potential impacts.

2.2.4.2.4 Summary of Potential Project Impacts on Bats
The IPFs affecting bats include habitat conversion, visible structures/lighting, noise, and traffic.

Potential temporary construction impacts include short-term disturbance offshore and habitat modification
onshore, which are expected to be localized and temporary with the application of APMs.

During operation, the long-term potential impacts offshore are collision with visible structures and, onshore,
habitat loss due to habitat disturbance, but population level impacts are unlikely. Long-term or permanent
habitat loss would occur if trees providing bat habitat are removed, but this is expected to be very limited if at all
due to facilities co-located in existing disturbed areas.

2.2.4.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2. Ocean Wind’s Avian and Bat Post-Construction Monitoring
Framework (Appendix AB) describes the anticipated monitoring to be employed during Project operations.

2.2.5 Benthic Resources
2.2.5.1 Affected Environment

This section describes the existing benthic resources in the marine waters of the Offshore Project Area (Wind
Farm Area and offshore export cable corridors) and the estuarine waters of the offshore export cable corridors.
Potential impacts from the Ocean Wind Offshore Wind Farm Project are also presented. Benthic Resources
include flora and fauna such as SAV and invertebrates. Data used to describe these resources came from
various entities spanning decades of studies. Primary resources included Ocean Wind’s floating light detection
and ranging (FLIDAR) surveys of the Lease Area, the Mid-Atlantic Ocean Data Portal description of benthic
habitat, Habitat Mapping and Assessment of Northeast Wind Energy Areas (Guida et al. 2017), an Assessment
of Ecological Status of Benthic Communities in New Jersey Marine Coastal Waters (Ramey, Kennish, &
Petrecca 2011), and NJDEP’s Ocean/Wind Power Ecological Baseline Studies (NJDEP 2010b). Data consist of
both grab samples and imagery that span spring, summer, and fall across multiple years. These data allow for
the characterization of species community composition, abundance, and diversity in the Project Area.

Per the Guidelines for Providing Benthic Habitat Survey Information for Renewable Energy Development on the
Atlantic Outer Continental Shelf Pursuant to 30 CFR Part 585, readily available public data will be augmented
with data collected during the high-resolution geophysical and geotechnical (HRG&G) surveys for the Project.
The survey data was also reviewed to confirm benthic habitat Coastal and Marine Ecological Classification
Standard (CMECS). As part of the site investigations survey, Ocean Wind conducted a benthic habitat
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assessment using sediment grabs and sediment profile and plan view imaging; the benthic habitat assessment
report is included in Appendix E.

2.2.5.1.1 Benthic Invertebrate Community
Offshore Project Area

The Mid-Atlantic Ocean Data Portal and the Nature Conservancy (Greene et al. 2010) have characterized
species, habitats, and ecosystems of the Offshore Project Area. According to these sources, the benthic habitat
within the Wind Farm Area is made up of substrate ranging from fine (0.005-0.010 in) (0.125-0.25 mm) to
coarse (0.02-0.039 in) (0.5-1 mm) sands at depths of 82-148 ft (25-45 m). More information on substrate type
can be found in Section 2.1.1 Geological Resources.

In 2017, Ocean Wind conducted benthic habitat surveys associated with two FLIiDAR locations within the Lease
Area. Samples were collected using a 0.1 m? Day grab sampler and groundtruthed with a camera. Sediments
were characterized as sandy with shell fragments and tube worms and sand dollars as being the dominant
fauna. The benthic community at each FLIiDAR location is typical of sandy bottom habitats and included
Annelida, Arthropoda, Mollusca and Echinodermata (Alpine 2017a). Based on seabed imagery and sampling,
there was no evidence of sensitive benthic habitats, as defined by BOEM (2013), such as exposed hard
bottoms, algal beds, or the presence of anthozoan species. Additionally, there is no critical habitat for fish
mapped by the USFWS or National Marine Fisheries Service (NMFS).

Offshore benthic habitat of New Jersey has been studied by various entities. Byrnes and Hammer (2001)
conducted a study to evaluate the feasibility of sand borrowing and documented a sandy benthic habitat
dominated by polychaete worms and Atlantic nut clams. Boesch (1979) categorized offshore benthic habitat a
few miles offshore of Atlantic City as inner shelf coarse substrate with dynamic, uniformly coarse sand
containing a benthic community dependent on changes in subtle bottom topography, particularly ridges and
swales. Communities were dominated by mollusks (Tellina agilis), crustaceans (Tanaissus lilieborgi),
polychaetes, and sand dollars (Echinarachnius parma).

Geo-Marine, Inc. reviewed available data for benthic invertebrate (epifauna) taxa that occur along the New
Jersey inner shelf (NJDEP 2010b), which includes the Offshore Project Area. Common macrofauna within the
Offshore Project Area include species from several taxa including echinoderms (e.g., sea stars, sea urchins,
and sand dollars), cnidarians (e.g., sea anemones and corals), mollusks (e.g., bivalves, cephalopods, and
gastropods), bryozoans, sponges, amphipods, and crustaceans (NJDEP 2010b). The mid-shelf is dominated
by sand dollars and surfclams from about 131 ft to 230 ft (40 to 70 m) with various other epifauna (e.g., rock
crabs, hermit crabs, cancer crabs, horseshoe crabs®, spider crabs, and lobsters) found throughout the shelf
(NJDEP 2010b). Within the near-shore area, common crustaceans include hermit crabs (Pagurus spp.),
Atlantic rock crab (Cancer irrotatus) and sevenspine bay shrimp (Crangon septemspinosa) (NJDEP 2010b). A
summary is provided in Table 2.2.5-1.

Table 2.2.5-1. Summary of common benthic invertebrate species that inhabit the Offshore Project Area.

Common Name Scientific Name

Echinoderms
N/A Cidaris abyssicola
Purple-spined sea urchin Arbacia punctulata
Northern sea urchin Strongylocentrotus droebachiensis

8 Horseshoe crabs spend winter 20 to 60 feet deep on the continental shelf (ASMFC 2013).
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trawl track, which may lie outside the WEA limits, it is not certain whether the sea scallops near the WEA
boundary were actually caught inside or outside the WEA in some cases. Current sea scallop EFH does not
intersect the NJ WEA (Guida et al. 2017).

The USEPA'’s National Coastal Assessment program is the most spatially and temporally comprehensive
survey conducted on New Jersey benthic communities (Ramey, Kennish, and Petrecca 2011). The sampling
program was designed to take into account episodic natural upwelling, offshore wastewater discharges, and
State management zones. Samples were collected with a Van Veen grab from Sandy Hook to Cape May at
153 station along the Atlantic Coastline in August and September 2007 and 2009. In total over 110,000
individuals belonging to 273 species/taxa were identified. In a review of 19 studies on benthic soft-sediment
fauna Ramey, Kennish, and Petrecca (2011) identified 540 benthic macrofaunal species/taxa in New Jersey
Coastal Waters (Ramey, Kennish, and Petrecca 2011). Dominant taxonomic groups included polychaete and
oligochaete worms (Prionospio pygmaeus, Tharyx sp. A, Aricidea catherinae, Grania longiducta, Peosidrilus
coeloprostatus), amphipods (Protohaustorius deichmannae), and the bivalve Nucula proxima.

Horseshoe Crabs

The Delaware Bay supports the largest spawning population in the world of horseshoe crab. A 2013 stock
assessment of the Delaware Bay indicated that the population remains stable from New Jersey south to
Virginia (Atlantic States Marine Fisheries Commission [ASMFC] 2013). Little information is available on New
Jersey horseshoe crab populations north of Delaware Bay. However, they would be considered a common
species that could be encountered during construction, operations and maintenance, and decommissioning of
the Project.

The Carl N Shuster, Jr. Horseshoe Crab Reserve is a NMFS-established sanctuary located in Federal waters
off the New Jersey coast just south of Little Egg Harbor and extending to the southern edge of the Delaware
Bay (Figure 2.2.5-1). The sanctuary was created to protect the large spawning population of horseshoe crabs
in the Delaware Bay and maintain eggs available to migratory shorebirds. No commercial harvest of horseshoe
crabs is permitted within the waters of the Carl N Shuster, Jr. Horseshoe Crab Reserve, but State and Federal
regulations do not limit development activities within these waters. The horseshoe crab spawning season in the
mid-Atlantic area usually occurs during May and June when large numbers of horseshoe crabs move onto
sandy beaches to mate and lay eggs. Spawning habitat generally includes sandy beach areas within bays and
coves that are protected from significant wave action. Male and female horseshoe crabs are coupled during
mating and egg-laying. During the May and June horseshoe crab spawning season, migratory shorebirds,
especially the red knot, are likely to be present on the beaches feeding on horseshoe crab eggs to replenish
their body weight and continue the migration to their arctic breeding grounds. It is estimated that up to 11
species of shorebirds feed on American horseshoe crab eggs during their migrations along the eastern
seaboard (NJDEP 2010b).

The NJDEP Ocean Trawl Surveys are bottom trawl surveys conducted from 1988 through 2019 seasonally
within inshore (<30 ft depth), midshore (30-60 ft depth), and offshore (60-90 ft depth) waters from Sandy Hook,
New Jersey to Cape Henlopen, Delaware (Figure 2.2.5-1). Table 2.2.5-2 presents horseshoe crab collections
by the different depth stratum areas and across all months of collection. Horseshoe crab collections appear to
decrease with increasing water depth. The collections were highest in the inshore strata areas of less than 30 ft
water depth during spring, summer, and fall. Winter had the lowest collections.

Table 2.2.5-2. Horseshoe crab collections by depth stratum area and month, 1988-2019.

Depth Stratum Area'  January February?  April June August October December? Total

15 (inshore) 2 1 350 337 699 170 - 1,559
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Table 2.2.5-3. Benthic species identified in Barnegat Bay.

Species Taxonomic Class

Acteocina canaliculata Gastropoda
Ameritella agilis Bivalvia
Ampelisca spp. Malacostraca
Astyris lunata Gastropoda
Bittiolum alternatum Gastropoda
Clymenella torquata Polychaeta
Cyathura polita Malacostraca
Elasmopus levis Malacostraca
Glycera americana Polychaeta
Glycera dibranchiata Polychaeta
Goniadidae Polychaeta
Microdeutopus gryllotalpa Malacostraca
Mulinia lateralis Bivalvia
Pectinaria gouldii Polychaeta
Sabaco elongatus Polychaeta
Turbonilla interrupta Gastropoda

Source: Taghon et. al., 2017

NJDEP conducts a shellfish inventory program which collects data on the distribution and abundance of
shellfish species. This robust dataset includes data on New Jersey coastal bays from 1983. Shellfish
abundance varies based on water quality, hydrodynamics and large storm events such as Hurricane Sandy.
NJDEP has published shellfish distribution maps that describe shellfish density by species for hard clams,
surfclams, mussels, and oysters. The maps have not been updated and in some cases date back to 1984.
NJDEP Division of Land Use Regulation regulates these areas as shellfish habitat. The NJDEP updated the
1985/86 Barnegat Bay stock assessment by conducting a new survey in Barnegat Bay in 2012 to assess the
impact of storm events (Hurricane Sandy) on the species distribution and abundance. The department mapped
the hardclam (Mercenaria mercenaria) distribution as “moderate” in the portions of Barnegat Bay around Oyster
Creek and Forked River. Overall, results indicated a significant decrease in hard clam abundance when
compared to abundance of the 1985/86 survey. Hurricane Sandy was not found to have a significant effect on
hard clam abundance (Figure 2.2.5-2). Figure 2.2.5-3 depicts hard clams in Great Egg Harbor near BL
England.

NJDEP also provides mapping for aquaculture leases in Barnegat Bay (Figure 2.2.5-2). The study area
includes an aquaculture lease area on the west side of Barnegat Bay near the southernmost potential Oyster
Creek landfall.
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In 1984, the department also mapped shellfish and oyster beds in the Great Egg Harbor River. More recent
surveys of Great Egg Harbor shellfish beds are not readily available. However, Psuty and Silveira (2009)
describe the mixing of fluvial silts and coastal sands as creating soft bottom habitat, optimal for shellfish.

Versar (2008) conducted a comprehensive analysis of surfclam data collected by NJDEP over a 19-year period
from 1988 to 2006. This data shows variable densities over the years, but tended to show higher densities
closer to Manasquan Inlet and Barnegat Inlet. From a historical perspective, some areas between Manasquan
Inlet and Barnegat Inlet showed densities that were relatively high (>5.7 bushels/100m?).

A summary of typical shellfish found in Barnegat Bay and other coastal estuaries in New Jersey is provided in
Table 2.2.5-4.

Table 2.2.5-4. Typical Barnegat Bay shellfish.

Common name Scientific name

Bivalves

Hard clam or northern quahog Mercenaria mercenaria
Soft shell clam Mya arenaria

Atlantic jackknife clam or razor clam Ensis directus

Sout tagelus Tagelus plebeius

Ark clam Arcidae sp.

Atlantic surfclam Spisula solidissima
Little surfclam or dwarf surfclam Mulinia lateralis
Eastern oyster Crassostrea virginica
Blue mussel Mytilus edulis

Atlantic ribbed mussel Geukensia demissa
Bay scallops Aequipecten irradians
Crustaceans

Blue Crab Callinectes sapidus
Black-fingered mud crab Panoeius herbstii
Green crab Carcinus maenas
Rock crab Cancer irroratus
Common spider crab Libinia emarginata
Lady crab Ovalipes ocellatus
Chinese mitten crab Eriocheir sinensis
Marsh fiddler crab Uca pugnax

Atlantic sand crab Emerita talpoida
Ghost crab Ocypode quadrata
Long-armed hermit crab Pagurus lonicarpus
Daggerblade grass shrimp Palaemonetes pugio
Sand shrimp Crangon septemspinosa
American lobster Hormarus americanus
Bay barnacle Balanus improvisus
Mollusks

Mud dog whelk / Eastern mud snalil Llyassoma obsolete
Northern moon snail Euspira heros
Atlantic moon snail Polinices duplicatus
Atlantic oyster drill Urosalpinx cinerea
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2.2.5.2 Potential Project Impacts on Benthic Resources

Activities that could cause impacts to benthic habitat include bottom disturbing activities such as pre-
construction preparation of seabed (i.e., pre-lay grapnel surveys, in-situ UXO/MEC disposal'®), pile driving for
WTGs and offshore substations, placement of scour protection, installation of cables (array and export),
anchoring and spudding, and dredging, if necessary. The majority of impacts would be direct impacts; however,
they would be localized and temporary. Permanent conversion of benthic habitat will occur around WTGs for
scour protection and in areas along the cable corridors where additional cable protection is required. IPFs that
may affect benthic resources during construction, operations and maintenance, and decommissioning are as
follows and discussed in the following sections:

e Physical seabed/land disturbance
e Sediment suspension

o Discharge/releases/withdrawals

e Habitat conversion

e Noise

e EMF

o Vessel traffic

Impacts to benthic resources during construction activities include direct impacts such as habitat conversion
and burial and indirect such as temporary displacement. Direct impacts including burial of benthic organisms is
expected in the disturbance footprint for foundations and cable placement, and would be localized. Loss of soft
bottom, homogenous benthic habitat will be replaced by hard substrate and vertical structure. Indirect impacts
causing displacement will also occur due to increased turbidity. Temporary Project impacts would affect 4
percent of the Wind Farm Area, and permanent impacts would affect 0.2 percent of the Wind Farm Area.
Following construction, benthic resources are expected to recover quickly as the surrounding area will
recolonize those areas impacted. Avoidance and mitigation measures will be implemented to minimize impacts
to benthic resources wherever possible.

Impacts to invertebrate resources as a result of the operation and maintenance of this project would be related
to habitat alteration, EMF, and maintenance and cable repair. Species assemblage will transition to a structure-
oriented community in the areas around the foundations. Routine maintenance and repairs to the cable and
turbines may impact invertebrates due to vessel traffic, anchoring, and other bottom disturbances. All impacts
from habitat alteration will be localized to foundation locations. Potential impacts from EMF will be localized to
the cable corridor. However, the cable will be buried at a depth sufficient to minimize effects to the extent
practicable.

2.2.5.2.1 Construction
Wind Farm Area
Foundations and Scour Protection

The construction of the Project in the Wind Farm Area includes installation of foundations and scour protection
(if required) for WTGs and the offshore substations. The direct footprint of impacts for WTGs, including WTG
foundations and scour protection, as well as impacts for offshore substations, are detailed in Section 6 of
Volume | and additionally below in Table 2.2.5-5.

Foundation preparation activities may be required depending on the seabed and the foundation type.
Foundation preparation, if required, may include levelling and removal of surface or subsurface debris such as

0 MEC - munitions and explosives of concern; UXO - unexploded ordnance.
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boulders and sandwaves or in-situ UXO/MEC disposal. Excavation may be required where debris is buried or
partially buried. Benthic sessile or slow-moving organisms, such as polychaete tube worms, sand dollars, and
mollusks that are within the area of impact would experience direct impacts from burial or removal. Benthic
habitat that is not directly buried by WTGs and offshore substations is expected to quickly recover as a result of
recolonization from the surrounding unaffected area.

Low order (deflagration) or high order (detonation) in-situ disposal of UXO/MEC has the potential to affect
benthic resources. UXO/MEC disposal has the potential to cause disturbances to the seafloor (sediment
suspension and deposition) as well as noise. Impacts are expected to be short term and direct, with the
potential to cause injury or mortality to benthic species within the direct vicinity of the disposal activities.

Indirect impacts may occur as a result of the settlement of suspended sediments associated with construction.
Certain taxa are more susceptible to sediment plumes than others. Sessile and attached, or slow moving,
invertebrates experience the highest impacts during resuspension and sedimentation (Gates and Jones 2012).
According to Newcombe and MacDonald (1991), impacts from settlement of resuspended sediment plumes
increase with the concentration of resuspension and the duration invertebrates are exposed to that plume.
Sediments within the Wind Farm Area are medium to coarse grain sands so resuspension of sediments will be
limited in duration. Displacement of mobile benthic organisms will also occur due to vibration during pile driving.

Scour protection may be required for WTGs and at the offshore substations, and is discussed further in Volume
I, Section 6. Mobile benthic organisms such as crabs would likely be able to avoid direct construction impacts
from seabed clearing and pile driving activities. Areas of scour protection will result in habitat conversion from
sediment to structured rocky bottom. Although, there is a change in benthic community structure, interstitial
spaces within the scour protection will be sedimented and a new benthic community will develop.

The Carl N. Shuster Horseshoe Crab Reserve is located on the western section of the Lease Area. A total of
four WTGs in the Wind Farm Area are potentially located in the reserve. Potential impacts to horseshoe crabs
may occur in the footprint of foundations, such as mortality during pile driving and placement of scour
protection as well as potential conversion of habitat from sand bottom to structured habitat. Temporary
displacement of horseshoe crabs would likely also occur during construction.

Table 2.2.5-5. Indicative benthic impacts for the Project.

Total Benthic

Component Temporary Benthic Permanent Benthic Disturbance within Carl
- Disturbance (acres) Disturbance (acres) N. Shuster Horseshoe
Crab Reserve (acres)
WTG Foundations - 2.3 0.1
WTG Scour Protection - 58 24
Offshore Substation 0.1
Foundations ]
Offshore Substation Scour 3
Protection
Array Cables 2,220 77 (cable protection) 29
Substation Interconnector .
Cables 222 8 (cable protection) -
Offshore Export Cables
120 4 (cabl tecti 0
within Wind Farm Area (cable protection)
TOTAL within Wind F.
within Wind Farm 2,562 150 32

Area
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Table 2.2.5-6. Maximum offshore export cable corridor benthic impacts to shellfish habitat and SAV by
landfall.

Total Benthic Disturbance within Total Benthic Disturbance within
Export Cable Route Shellfish Habitat SAV
(acres) (acres)
Oyster Creek 121 20
BL England 1 0
TOTAL 122 20

Installation of the offshore export cables could result in the burial, displacement, and/or mortality of benthic
organisms, including within the aquaculture lease area near the marina landfall. Impacts from this process will
be short-term and benthic communities are expected to recover quickly as invertebrates from the surrounding
area will recolonize the impacted area, potentially with new benthic communities including more sessile,
attached and structure-oriented species, and thus increasing species diversity. Several studies have assessed
the short- and long-term effects of submarine cables on the benthic and demersal ecosystems (Andrulewicz et
al. 2003, Environmental Resources Management 2007, Kogan et al. 2006, Marra 1989, Sultzman et al. 2002).
One of the most thorough studies examined the effects of 59 mi (95 km) of coaxial cable installed from Pillar
Point Air Station to Pioneer Seamount off Half Moon Bay, California, eight years after the cable had been
installed (Kogan et al. 2006). Quantitative comparisons of benthic communities and sea-floor features at nine
different sampling station led these authors to conclude that there were few changes in the distribution or
abundance of benthic fauna (epifauna and infauna) and that the cable had had minimal statistically-significant
effect on the benthic community along the cable route. In some instances, the presence of the cable had
created habitat diversity that increased the density of sea anemones (Actiniarians) and some fish along the
cable’s route.

Pre- and post-construction benthic sampling that was completed for a transmission cable project in the Hudson
River off Manhattan revealed that the benthic community 9 months after cable installation showed no significant
difference between areas sampled within the cable corridor and those sampled in excess of 100 ft on either
side of the cable corridor. The sampling also showed no significant difference from the same sampling
locations that had been sampled prior to the cable installation (HDR 2013).

Indirect impacts of cable installation include water withdrawals for jet plowing and sediment plume settlement
impacts. In addition, entrainment of organisms typically results in high mortality due to temperature changes
and mechanical and hydraulic injury from pump impellors and passage through piping (USDOE 2012).

Impacts at landfall locations will be minimized using trenchless technology methods, to the extent practicable.
In addition, SAV surveys have been conducted so impacts at the landfall locations can be avoided. In Barnegat
Bay and Great Egg Harbor Bay, where sediments are predominantly fine grain, potential temporary impacts
due to resuspension of sediments may occur. Sabol et al. (2005) documented the impacts of dredging to SAV
and found the distribution of eelgrass to be highly variable based on season and year. Indirect impacts due to
increased turbidity were not discernible from the seasonal variation that was documented. A study by Wisehart
et al. (2007) showed that eelgrass density and seedling recruitment 5 months following disturbance was also
higher in dredged aquaculture beds than areas with long-line aquaculture beds. This suggests that potential
impacts to SAV habitat are short-term and localized. BMPs will be used to minimize potential resuspension of
sediments.

Shellfish beds are found throughout Barnegat Bay. The proposed indicative cable route avoids moderate to
high density shellfish beds mapped by the NJDEP to the extent practicable, as well as crossing previously
disturbed areas. Direct impacts will be minimized via routing and use of trenchless technology options.
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Long term conversion of sandy bottom to hard bottom benthic habitat will occur around WTGs from scour
protection and in areas along the cable corridors where additional cable protection is required, resulting in
introduction of hard bottom habitat. Temporary, short-term sediment disturbing activities include pre-
construction preparation of seabed (i.e., pre-lay grapnel surveys, potential in-situ UXO/MEC disposal), pile
driving for WTG and offshore substation foundations, installation of cables, anchoring and spudding, and
leveling if necessary. These activities would primarily result in localized and temporary impacts, though they
could result in mortality of sessile or slow moving benthic organisms. Potential impacts would be minimized by
implementing APMs.

2.2.5.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.

2.2.6 Finfish and Essential Fish Habitat
This section describes the existing finfish and EFH resources in the Project Area and potential Project impacts.
2.2.6.1  Affected Environment

The Project Area is defined as the Offshore Project Area (Wind Farm Area and offshore export cable corridors)
and the Onshore Project Area. These areas of marine and estuarine waters have a very diverse fish and
invertebrate assemblage that can be classified according to habitat requirements and location. This discussion
is based on review of existing available literature that supports the characterization of the distribution,
abundance and composition of finfish and marine communities. Finfish community assemblage and abundance
is largely dependent on environmental characteristics including but not limited to factors such as depth, salinity,
substrate, currents, season, and temperature. The community is made up of pelagic, demersal, and highly
migratory species. Pelagic species spend the majority of their lives within the water column, migrating to
different depths based on temperature and light penetration. Demersal species spend the majority of their lives
at or near the bottom. Highly migratory species travel long distances and often cross domestic and international
boundaries. Species include tuna, swordfish, billfish and sharks. Diadromous fish spend a portion of their life
cycle in freshwater and a portion in saltwater. Diadromous and marine fish species are managed and protected
by NOAA Fisheries and the New Jersey Division of Fish and Wildlife (NJDFW). Table 2.2.6-1 below contains a
summary of the major fish and invertebrate species found in the Project Areas, habitat association, and Federal
and State-management status.
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Common Name

Scientific Name

EFH!

Highly
Migratory

Listing Status

Commercial/
Recreational
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Habitat Association

Species

Importance?

alewife Alosa pseudoharengus X! Pelagic

American conger Conger oceanicus Demersal/Structure Oriented

American lobster Homarus americanus X! Benthic

American eel Anguilla rostrata X! Demersal/Structure Oriented

American gizzard shad Dorosoma cepedianum Pelagic

Atlantic angel shark Squatina dumerili L,J,A X Pelagic

Atlantic butterfish Peprilus triacanthus L,J,A X Demersal/Pelagic

Atlantic cod Gadus morhua A X! Demersal/Structure Oriented

Atlantic croaker Micropogonias undulatus Demersal

Atlantic herring Clupea harengus L,JA X Pelagic

Atlantic mackerel Scomber scombrus E,.L,J X Pelagic

Atlantic menhaden Brevoortia tyrannus X Pelagic

Atlantic needlefish Strongylura marina Pelagic

American shad Alosa sapidissima X! Pelagic

Atlantic sharpnose shark Rhizopriondon terraenovae A X Pelagic

Atlantic silverside Menidia menidia Pelagic

Atlantic sturgeon Acipenser oxyrhynchus ESA Endangered Demersal
oxyrhynchus

basking shark Cetorhinus maximus A X Pelagic

bay anchovy Anchoa mitchilli Pelagic

black drum Pogonias cromis X! Demersal

black sea bass Centropristis striata L,JA X! Pelagic/Structure Oriented

blue crab Callinectes sapidus X Benthic

blue shark Prionace glauca E,L,J A X Pelagic

blueback herring Alosa aestivalis X! Pelagic

bluefin tuna Thunnus thynnus JA X X Pelagic

bluefish Pomatomus saltatrix E,L.J,A X! Pelagic

bluntnose stingray Dasyatis say Demersal

broad-striped anchovy Anchoa hepsetus Pelagic

clearnose skate Raja eglanteria Demersal
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extensively with otter trawl collections, plankton nets, and gill nets. Sampling locations included Forked River
and Oyster Creek whose results were compared to historical data from the late 1970s and early 1980s.
Findings concluded that historical and recent data yielded similar results in terms of species diversity for cool
water migrant species (those species with general northern sub-boreal cool water affinities that move into the
Mid-Atlantic during fall and winter months), but a change in the occurrence of warm water migrants (those that
have warm-temperate sub-tropical affinities with centers of distribution to the south, but that may migrate along
shore to occupy Mid-Atlantic-Bight waters during the warm summer months). Resident and cool-water migrant
species (e.g., silver hake) were less abundant and had been replaced by warm-water migrants such as
northern kingfish and black drum (Pogonias cromis). A prime example of a warm water migrant that is now so
abundant that it is harvested in commercial and recreational fisheries is Atlantic croaker (Micropogonias
undulatus). Additionally, species such as bay anchovies (Anchoa mitchilli) and Atlantic silverside (Menidia
menidia) exhibited a substantially higher abundance during summer and fall months. A summary of identified
species is provided in Table 2.2.6-3.

Table 2.2.6-3. Species composition in Barnegat Bay sampling gear during 2012-2014 (X indicates
present).

Species Sampling Method
Scientific Name Common Name Pla':lle(tton % txvrl Gill Net

Alosa mediocris Hickory shad X X
Alosa pseudoharengus Alewife X

Alosa sp X

Ammodytes sp X

Anchoa hepsetus Broad-striped anchovy X X

Anchoa mitchilli Bay anchovy X X

Anchoa sp X X

Anguilla rostrata American eel X X

Apeltes quadracus Fourspine stickleback X X

Archosargus probatocephalus Southern sheeps head X

Astroscopus guttatus Northern stargazer X

Bairdiella chrysoura American silver perch X X X
Blenniidae sp X

Brevoortia tyrannus Atlantic menhaden X X X
Caranx crysos Blue runner X

Caranx hippos Crevalle jack X

Carcharhinus plumbeus Sandbar shark X
Centropristis striata Black sea bass X X

Chaetodon ocellatus Spotfin butterfly fish X

Chasmodes bosquianus Striped blenny X X
Chilomycterus schoepfi Striped burrfish X X

Clupea harengus Atlantic herring X X

Clupeidae sp X X

Clupeiformes sp X X
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2.2.6.1.3 Threatened and Endangered Fish

Two Federally and State-listed endangered fish species may occur off the New Jersey coast: shortnose
sturgeon (Acipenser brevirostrum) and the Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus). A further
description of these species is provided below. Additionally, species that are candidates for listing are also
listed in Table 2.2.6-4.

Table 2.2.6-4. List of Mid-Atlantic threatened and endangered species.

Species (Scientific Name) Endangered Species Act Status
Shortnose sturgeon (Acipenser brevirostrum) New York Bight distinct population segment
(DPS) - ESA Endangered

Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) New York Bight DPS - ESA Endangered

Oceanic whitetip shark (Caracharinus longimanus) ESA Threatened
Giant manta ray (Manta birostris) ESA Threatened
Alewife (Alosa pseudoharengus) Candidate Species
Blueback herring (Alosa aestevalis) Candidate Species
Cusk (Brosme brosme) Candidate Species

Shortnose Sturgeon

Shortnose sturgeon is an anadromous fish species that migrates far upstream into freshwater rivers to spawn
in the spring. Once they mature, males spawn every 1 to 2 years while females spawn every 3 to 5 years.
Females can produce up to 200,000 eggs per year. The species spends relatively little time in marine waters,
with the majority of their lives being spent in the estuarine waters. When they do enter ocean waters, they
generally stay close to shore. Historically, the species was found in coastal rivers along the entire east coast of
North America. Because of threats such as habitat degradation, water pollution, dredging, water withdrawals,
fishery bycatch and habitat impediments (e.g., dams), the species is now listed as endangered throughout the
entire population range. Within the Mid-Atlantic Region, shortnose sturgeon are found in the in the Delaware
and Hudson River estuaries (NOAA Fisheries 2018d). Because of preference for estuarine and river habitat,
the species is not expected to be found in the offshore Wind Farm Area and unlikely to be found in the
estuaries of Barnegat Bay and Great Egg Harbor (offshore export cable corridors) as they are not listed by
NOAA as one of the 42 ecosystems where they are known to occur (NMFS 2010).

Atlantic Sturgeon

Atlantic sturgeon is an anadromous fish species that lives in rivers and coastal waters along the entire east
coast from Canada to Florida. The species hatches in freshwaters and migrates to the ocean as juveniles.
Once reaching maturity, Atlantic sturgeon migrate back up rivers to spawn in the spring with males spawning
almost every year and females every two to three years. Distribution and abundance vary by season as they
are found in shallow coastal waters during the summer months and move to deeper waters in winter and early
spring (Dunton et al. 2010).

Historically, the species was found in great abundance, but due to overfishing and habitat loss, populations
have drastically declined. Other threats include vessel strikes, fishery bycatch, habitat degradation, poor water
quality, and habitat impediments. Currently, four distinct population segments (DPS) are listed as Endangered,
including the New York Bight DPS.

On April 6, 2012, NMFS divided U.S. populations of Atlantic sturgeon into five “species” or DPSs. However,
based on genetic data and tracking and tagging data, sturgeon from any of these DPSs and Canada can occur
anywhere in the geographic range of the subspecies. Eyler et al. (2009) reported that Atlantic sturgeon tagged
off New Jersey have been recaptured in Long Island Sound, off Maryland, Delaware, New Hampshire, and
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mapped offshore, adjacent to the BL England offshore export cable corridor (Figure 2.2.6-2). These areas
have been avoided during indicative routing of the export cable routes.

2.2.6.1.6 Marine Protected Areas

Marine Protected Areas (MPAs) are intended to conserve vital marine habitats and resources, and include
national marine sanctuaries, national parks, wildlife refuges, state parks, conservation areas, and fishery
management closures. MPAs are defined by Executive Order 13158 as any area of the marine environment

that has been reserved by Federal, State, territorial, tribal, or local laws or regulations to provide lasting

protection for part or all of the natural and cultural resources therein (NOAA 2017c). MPAs do not prevent
project development as construction activities are not regulated. The mapped MPAs in the Project Area consist
of fishery management areas (Figure 2.2.6-3):

e Oyster Creek cable route study area - two areas with the MPA classification for Uniform Multiple Use

(Table 2.2.6-5).

e BL England cable route study area - three areas with the MPA classification for Uniform Multiple Use

(Table 2.2.6-6).

e Offshore Project Area - six areas with the MPA classification for Uniform Multiple Use (Table 2.2.6-7).

Table 2.2.6-5. Marine protection areas within the Oyster Creek cable route study area.

Marine Protected Area
Name

Waters off New Jersey

Closure

Management Agency

National Marine
Fisheries Service

Level of Protection

Uniform Multiple Use

Designation

Fishery Management
Area

Mid-Atlantic Coastal
Waters Area

National Marine
Fisheries Service

Uniform Multiple Use

Fishery Management
Area

Source: NOAA 2018g

Table 2.2.6-6. Marine protected areas within the BL England cable route study area.

Marine Protected Area
Named

Waters off New Jersey

Closure

Management Agency

National Marine
Fisheries Service

Level of Protection

Uniform Multiple Use

Designation

Fishery Management
Area

Mid-Atlantic Coastal
Waters Area

National Marine
Fisheries Service

Uniform Multiple Use

Fishery Management
Area

Southern Nearshore
Trap/Pot Waters

National Marine
Fisheries Service

Uniform Multiple Use

Fishery Management
Area

Source: NOAA 2018g

Table 2.2.6-7. Marine protected areas within the Offshore Project Area.

Marine Protected Area

Named
Waters off New Jersey
Closure

Management Agency

National Marine
Fisheries Service

Level of Protection

Uniform Multiple Use

Designation

Fishery Management
Area

Mid-Atlantic Coastal
Waters Area

National Marine
Fisheries Service

Uniform Multiple Use

Fishery Management
Area
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2.2.6.2 Potential Project Impacts on Finfish and Essential Fish Habitat
IPFs that may affect finfish and EFH are as follows and discussed in the following sections:

e Physical seabed/land disturbance
e Sediment suspension

o Discharge/releases/withdrawals

e Habitat conversion

e Noise

e EMF

o Vessel traffic

Potential impacts to the finfish community during construction include bottom disturbance including
resuspension of sediments, habitat conversion, habitat loss for demersal species, noise from pile driving, and
an increase in vessel traffic. Activities associated with bottom disturbance include seabed preparation (i.e.,
leveling), WTG and offshore substation foundation installation including scour protection, dredging if required,
and cable installation. Impacts are associated with benthic prey species, EFH, and demersal fish habitat. Noise
impacts are associated with pile driving and vessel noise. In situ UXO/MEC disposal during site preparation
activities could also result in potential impacts.

Impacts to the Federally threatened Atlantic sturgeon are also discussed in this section. Supplemental
information on potential impacts can be found in Appendix I. Impacts specific to shortnose sturgeon are not
discussed because, as stated in Section 2.2.6.1.3, they are unlikely to be encountered within the marine waters
of the Project Area. Additional detail regarding EFH is included in Appendix P. As noted in Table 1.1-2, a
monitoring plan will be developed in consultation with resource agencies during the permitting process prior to
construction, and implemented to monitor environmental impacts.

2.2.6.2.1 Construction
Offshore Project Area
Foundations and Scour Protection

In general, impacts from seabed disturbance will be localized and temporary with the exception of habitat
conversion and/or loss due to the installation of the WTGs and offshore substations and associated scour
protection, if required. It is anticipated that mobile life stages will move out of the area to avoid potential
impacts. Demersal non-mobile life stages would be impacted due to the placement of foundations and scour
protection in the immediate area of installation. Most juvenile and adult finfish will actively avoid all construction
activities. However, immobile finfish life stages such as demersal eggs and larvae could experience mortality
as a result of in-situ UXO/MEC disposal during site preparation or by being crushed or buried by the
foundations, scour protection, and vessel anchors within the footprint.

As discussed in Section 2.1.2.2, most of the sediments to be encountered within the Wind Farm Area are likely
to be medium to coarse grains, and resuspended sediment would be expected to resettle quickly. Therefore, no
potential impacts on adult and juvenile finfish are expected, and impacts to demersal life stages are expected
to be temporary.

Increased underwater noise during construction would primarily be associated with pile-driving activities in the
construction area, although the potential also exists for in-situ UXO/MEC disposal. Underwater sounds are
composed of both pressure and particle motion components and are perceived by fish in different ways. An
underwater sound originates from a vibrating source, which causes the particles of the surrounding medium
(water) to oscillate, which causes adjacent particles to move and transmit the sound wave. Particle motion can
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Long-term habitat conversion would result from the introduction of hard bottom habitat resulting from placement
of scour protection and cable protection on the seabed, and WTG foundations in the water column. Seabed
disturbance could result in short-term suspended sediment/sedimentation and direct mortality of sessile or
slow-moving organisms. Noise from vessel traffic, pile driving, and potential in-situ UXO/MEC disposal will
result in short-term impacts. Long term impacts include tissue injury or mortality due to potential in-situ
UXO/MEC disposal and direct burial or mortality due to foundation installation. EMF produced by cables
decreases rapidly with distance from the cable, and shielding and burial of the cables will further minimize
potential EMF impacts. These impacts to fish and EFH would be minimized by implementing APMs.

2.2.6.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.

2.2.7 Marine Mammals
2.2.7.1 Affected Environment

This section describes marine mammal species that occur in the Offshore Project Area, which includes the
Wind Farm Area and offshore export cable corridors. Summary information on threatened or endangered
marine mammals protected under the Federal ESA are presented in Section 2.2.7.1.1 with more detailed
narratives presented in Appendix J. The information contained in this section was obtained from literature
review, agency consultations, and ongoing site investigations. Information reviewed included published
scientific literature; reports prepared by government agencies, academic institutions, and non-governmental
organizations; protected species observer (PSO) daily reports from ongoing site investigation surveys; NEPA
documents; biological opinions issued on actions in or near the Project Area; and regulatory documents
associated with Marine Mammal Protection Act (MMPA) authorizations.

All marine mammals are protected under the MMPA (16 U.S.C. §§ 1361 et seq.). The MMPA requires NOAA
and the USFWS to continuously monitor the population status of marine mammals. If that monitoring
determines that a population has dropped below its optimum level, the population is designated as “depleted.”
In such case a conservation plan is developed to guide research and management actions to restore the
population to healthy levels.

The MMPA also established a moratorium, with certain exceptions, on the taking of marine mammals in U.S.
waters and by U.S. citizens on the high seas, and on the importing of marine mammals and marine mammal
products into the United States. The MMPA authorizes NOAA and the USFWS to permit the incidental “taking”
of marine mammals for certain specified activities provided the taking is of small numbers and would result in a
negligible impact on marine mammals. These “incidental take” authorizations, in the form of either a Letter of
Authorization or an Incidental Harassment Authorization (IHA), require that either regulations or a proposed

IHA be published in the Federal Register outlining the methods and geographical region of taking, the means of
limiting adverse impacts on the species or stock and its habitat, and requirements for monitoring and reporting
of any proposed activity. Public comments are then received on these proposed actions before NOAA Fisheries
or USFWS finalizes their regulations or IHA™.

Several studies of marine mammal occurrence and distribution have been conducted in or near the Project
Area. The NJDEP funded the New Jersey EBS from January 2008 through December 2009: surveys
conducted by Geo-Marine, Inc. employed visual line-transect (aerial and shipboard) methods and passive
acoustic monitoring (PAM) to estimate the abundance and density of marine mammals from the shoreline to

4 As part of Ocean Wind's HRG and geotechnical surveys conducted in the Lease Area in 2017, vessel-based monitoring for
marine mammals was conducted in conjunction with survey activities as specified in the Project IHA issued by NMFS in June 2017.
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around 20 nm (37 km) off the coast of New Jersey between Stone Harbor and Seaside Park (NJDEP 2010b)
(Figure 2.2.7-1, Figure 2.2.7-2, Figure 2.2.7-3). Shipboard surveys were conducted once per month between
January 2008 and December 2009. Aerial surveys were conducted once per month following the shipboard
surveys between February and May 2008, and twice monthly (when possible) between January and June 2009
(NJDEP 2010b).

In addition, the Atlantic Marine Assessment Program for Protected Species (AMAPPS), which is an ongoing
program that started in 2010, coordinates data collection and analysis to assess the abundance, distribution,
ecology and behavior of marine mammals in the U.S. Atlantic. Although the majority of AMAPPS survey effort
is focused on offshore areas beyond the 328 ft (100m) isobath, a portion of the survey effort was conducted in
onshore WEAs off the coast of New Jersey (NEFSC & Southeast Fisheries Science Center [SEFSC] 2010,
2011, 2012, 2013, 2014, 2015, 2016, 2018, 2019, 2020) (Table 2.2.7-1, Figure 2.2.7-4). Table 2.2.7-1
provides a visual summary of the temporal coverage of AMAPPS surveys (aerial and shipboard) conducted in
the Project Area from 2011-2019. Palka et al. (2017) derived abundance and density estimates for 15 marine
mammal taxa (including pinnipeds) using AMAPPS survey data collected in the New Jersey WEA from 2011 to
2013.

Table 2.2.7-1. Temporal coverage of AMAPPS visual surveys (vessel and aerial) offshore of New Jersey
from 2011-2019

Survey Year

2010 \

2011 \

2012 \ \
2013 \ v

2014 \ \

2015 \ \

2016 \ \
2017 \ \
2018 \ \

2019 \ \ \
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Table 2.2.7-2. Marine mammal species that have been documented, or are likely to occur, in the Project Area and their status, population estimate, abundance,

and seasonal occurrence

Best Strategic
Population Status
Estimate in Under

Occurrence
within Project

Stock, as

. Seasonal Occurrence
Designated

within Project Area

Critical Habitat in the
Project Area

Species (Scientific ESA Status

Name)

by NMFS

SAR?

MMPA®

Area®

Cape Cod Bay,
Stellwagen Bank, and the

North Atlantic Right Western Great South Channel and

Whale (Eubalaena North Atlantic 368 Strategic Endangered calving areas off Cape Regular Year-round

glacialis) Canaveral, Florida to

Cape Fear, North
Carolina
Humpback Whale .
(Megaptera Gulf of Maine 1,396 None Delisted N/A Regular Spnng, Summer, Fall
) (possibly year-round)

novaeangliae)

Fin Whale i
Low-Frequency Western . Spring, Summer, Fall
Cetaceans (7 Hz to 35 (Balaenoptera North Atlantic 6,802 Strategic Endangered N/A Regular (possibly year-round)
kHz) physalus)

Blue Whale Western

(Balaenoptera North Atlantic 402¢ Strategic Endangered N/A Not expected Spring, Summer

musculus)

Sei Whale

(Balaenoptera Nova Scotia 6,292 Strategic Endangered N/A Rare Spring, Summer

borealis)

Minke Whale Canadian Spring, Summer and

(Balaenoptera East Coast 21,968 None None N/A Common Winter (possibly year-

acutorostrata) round)

Sperm Whale North

(Physeter Atlantic 4,349° Strategic Endangered N/A Uncommon Spring, Summer, Fall
Mid-Frequency macrocephalus)
Cetaceans (150 Hzto | . ic White-Sided
160 kHz) Dolphin Western

(Lagenorhynchus North Atlantic 93,233 None None N/A Regular Winter

acutus)
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Striped Dolphin

The striped dolphin (Stenella coeruleoalba) is distributed worldwide in temperate, tropical, and subtropical
seas. In the western North Atlantic, striped dolphins occur year-round from Nova Scotia south into the
Caribbean and the Gulf of Mexico, frequently in continental shelf waters along the 3,281 ft (1,000 m) isobaths
(Waring et al. 2007). Striped dolphins occur year-round along the continental slope in the mid-Atlantic region
(Hayes et al. 2020). Palka (1997) reported that all striped dolphins observed during a survey of the New
England Sea Mounts were in waters between 68° and 80.6°F (20° and 27°C) and deeper than 2,953 ft (900 m).
Although striped dolphins were not observed during the EBS, the 11 striped dolphins that stranded along New
Jersey from 2007-2011 establish that they occur in waters off coastal New Jersey.

2.2.7.2 Potential Project Impacts on Marine Mammals

The Project Description in Volume | of this COP describes the routine activities associated with the
construction, operation and maintenance, and decommissioning phases of the Project. The primary IPF
associated with these activities that are relevant to the marine mammals that are expected to occur in the
Project Area are:

e Noise
e Vessel traffic
e Seabed disturbance

Specifically, these IPFs would result from (1) underwater noise associated with the construction or installation
of Project structures, and noise and blast impulse within the direct vicinity of the UXO/MEC disposal activities
during site preparation, (2) collision risks, noise, and disturbance associated with Project-related vessel traffic,
and (3) seabed disturbance resulting from Project activities.

Three other potential IPFs — suspended sediment, water quality impacts, and EMF — have been associated
with offshore wind projects in the literature. However, based on the information available and using the
variables discussed previously (probability of exposure, detectability; duration; spatial extent; and

severity), suspended sediments, water quality impacts, and EMF resulting from routine activities associated
with Project construction, operation and maintenance, and decommissioning would have little or no measurable
adverse effect on the behavior, physiology, and social ecology of marine mammals that might be exposed to
these IPFs. As a result, these IPFs are not considered further.

2.2.7.2.1 Construction

The three primary IPFs associated with the construction phase of the Project can be divided into the following
sub-categories: pile-driving noise, risk of collision with surface vessels during construction, noise produced by
construction vessels, disturbance created by construction vessels, and alteration of benthic habitat.

Of these IPFs, pile-driving noise and collisions appear to pose the greatest potential risk to marine mammals
exposed the Project construction activities. Over the past two decades, a considerable body of scientific
information on anthropogenic sound and its effects on marine mammals and other marine life has become
available. Many investigators have studied the potential effects of human-generated sounds in marine
environments on marine mammals (for syntheses of these data, see Reeves 1992; Bowles et al. 1994; Norris
1994; Croll et al. 1999, 2001; Richardson et al. 1995; Frankel and Clark 1998; Gisiner 1998; McCauley and
Cato 2001; NRC 1994, 1996, 2000, 2003, 2005; Southall et al. 2007; Tyack 2000, 2007; Wright et al. 2007,
Abgrail et al. 2008, and Erbe et al. 2018). Despite this apparent abundance of information, substantial
uncertainty remains about how marine mammals use sounds as environmental cues, how they perceive
acoustic features of their environment; the importance of sound to the normal behavioral and social ecology of
marine mammals; the mechanisms by which human-generated sounds affect the behavior and physiology
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2.2.7.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project, including preparation of a PSMMP, are presented in Table 1.1-2.

2.2.8 Sea Turtles

Five sea turtle species have been reported to occur in the Project Area: green (Chelonia mydas), hawksbill
(Eretmochelys imbricata), Kemp'’s ridley (Lepidochelys kempii), leatherback (Dermochelys coriacea), and
loggerhead (Caretta caretta) sea turtles. There are no known nesting locations along the coast of New Jersey,
other than a few reports of animals coming ashore without successfully nesting. Although sea turtles have been
reported in these waters throughout the year, most sea turtles are more likely to occur there from spring
through autumn as they migrate through New Jersey waters to foraging areas in the North Atlantic and
wintering area near Cape Hatteras (NJDEP 2010b). Therefore, sea turtles that occur in the Project Area would
be migrating through the Project Area or foraging in the area. All of these turtles are listed as endangered or
threatened pursuant to the ESA and by the State of New Jersey.

Although hawksbill sea turtles have been reported from the Project Area and are listed as endangered by the
State of New Jersey, they rarely occur north of Florida. They were not observed in NJDEP’s Ocean/Wind
Power Ecological Baseline Studies (NJDEP 2010b), the AMAPPS study (Palka et al. 2017), or the other
baseline data collection studies discussed previously in this document. There are also no records of them
having stranded along the New Jersey coast since 1995 (unpublished Marine Mammal Stranding Center
[MMSC] data). Based on these data, these turtles are not likely to be exposed to the activities or IPFs
associated with the Project and will not be considered further in this document.

Similarly, the Project Area does not overlap with critical habitat that has been designated for sea turtles. Critical
habitat for green sea turtles has been designated on Culebra Island, Puerto Rico (63 Federal Register [FR]
46693), for hawksbill sea turtles on Mona and Monita Islands, Puerto Rico (63 FR 46693), and for leatherback
sea turtles on Sandy Point on Saint Croix in the U.S. Virgin Islands (44 FR 17710). Therefore, critical habitat for
sea turtles will not be discussed further in this document.

2.2.8.1 Affected Environment

This section summarizes information on the sea turtle species in the Project Area. A more detailed narrative is
presented in Appendix K. A number of visual surveys have been completed in and around the Project Area
starting in the early 2000s to monitor the occurrence and abundance of sea turtles (NJDEP 2010b [Figure
2.2.8-1], Palka et al. 2017, NMFS 2017a).
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The MMSC in New Jersey rescued an average of 47 loggerhead turtles each year between 1995 and 2005 and
another 138 between 2013 and 2018 (see Appendix K). Of the loggerhead turtles rescued between 1995 and
2005, 16 percent had been struck by propellers, 3.9 percent had evidence of boat collisions, and 3.7 percent
had evidence of fisheries interactions (Schoelkopf 2006).

2.2.8.2 Potential Project Impacts on Sea Turtles

The Project Description (Volume 1) section of this COP describes the routine activities associated with the
construction, operations and maintenance, and decommissioning phases of the Project. The IPFs associated
with these activities that are relevant to the sea turtles that are expected to occur in the Project Area (green,
Kemp's ridley, leatherback, and loggerhead sea turtles) are:

e Noise
e Vessel traffic
e Seabed disturbance

Specifically, the IPFs are (1) underwater noise associated with the construction or installation of Project
structures, and noise and blast impulse within the direct vicinity of the UXO/MEC disposal activities during site
preparation, (2) collision risks, noise, and disturbance associated with Project-related vessel traffic, (3) seabed
disturbance. Two other potential IPFs - suspended sediment and EMF - have been discussed in the literature.
However, based on the information available and using the variables discussed previously (probability of
exposure, detectability; duration; spatial extent; and severity), suspended sediments and EMF resulting from
routine activities associated with Project construction, operations and maintenance, and decommissioning
would have little or no measurable impact on the behavior, physiology, and social ecology of sea turtles that
might be exposed to these IPFs. As a result, suspended sediments and EMF will not be considered further.

2.2.8.2.1 Construction

The three primary IPFs associated with the construction phase of the Project can be divided into the following
sub-categories: pile-driving noise, risk of collision with surface vessels during construction, noise produced by
construction vessels, disturbance created by construction vessels, and alteration of benthic habitat.

The data available on the potential impacts of these IPFs on sea turtles is very limited. There are no studies of
the effects of impulsive and continuous noise sources, such as pile driving, on sea turtles. Some data are
available on interactions between sea turtles and physical structures constructed below the ocean surface
(Gitschlag 1992, Gitschlag et al. 1997, Lohoefener et al. 1990). Fewer data are available on sea turtle hearing
(Bartol and Ketten 2006, Bartol and Musick 2003, Bartol and Ketten 2006, Dow Piniak et al. 2012, Wever 1978,
Wever and Vernon 1956) and are summarized in Popper et al. (2014). There are some data on the response of
sea turtles to acoustic exposures, particularly seismic airguns (McCauley et al. 2000, Holst et al. 2007, Weir
2007, DeRuiter and Doukara 2012) although those data only reflect the responses of a small number of
individuals. Data on the response of sea turtles to vessel noise and disturbance are the most limiting and
generally consist of a single study (Hazel et al. 2007).

Wind Farm Area

The primary IPFs associated with the construction of WTGs and offshore substations include pile-driving noise,
in-situ UXO/MEC disposal, and vessel traffic and the collision risks, disturbance, and noise associated with it.
The addition of scour protection for WTGs and cables, as well as the benthic impacts of the substation
foundations, was discussed in Section 2.2.5.2. However, the loss of this benthic habitat is expected to be offset
by the introduction of new, hard-bottom substrate that will support new benthic communities and either attract
or have no effect on the distribution or abundance of sea turtles in the Project Area.
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Pile driving would not occur during decommissioning. Noise during decommissioning would include cutting the
piled foundations, most likely using acetylene cutting torches, mechanical cutting, high-pressure water jets, and
vacuum pumps. Sound pressure levels are not expected to be higher than construction vessel noise (generally
between 150 and up to 180 dB re 1 uPa; Pangerc et al. 2016) (BOEM 2018a). Noise from decommissioning
activities could cause sea turtles to avoid or leave the Project Areas, but this disturbance would be short-term
and temporary. Decommissioning activities are expected to result in levels of vessel traffic comparable to
construction.

Potential impacts of vessel traffic to sea turtles is expected to be similar to Project construction as discussed
above.

2.2.8.2.4 Summary of Potential Project Impacts on Sea Turtle Resources
The IPFs affecting sea turtles include seabed disturbance, noise, and traffic.

Operation and maintenance of the Project may result in long-term impacts due to collision risks and
disturbance associated with Project-related vessel traffic. Other potential impacts would be short-term.
Specifically, potential temporary impacts to sea turtles would result from underwater noise associated with the
construction of Project structures (e.g., pile driving, in-situ UXO/MEC disposal); construction related collision
risks, noise, and disturbance associated with construction vessel traffic; and seabed disturbance resulting from
construction, maintenance or decommissioning activities. Construction related direct impacts to sea turtles from
UXO/MEC disposal activities during site preparation could include serious injury/mortality, acoustic harassment
injury, acoustic harassment behavioral, and less likely behavioral harassment.

2.2.8.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project, including a PSMMP, are presented in Table 1.1-2.

2.3 Socioeconomic Resources

This section describes the socioeconomic activities in the Project Area including Demographics, Employment
and Economics; Environmental Justice; Recreation and Tourism; Commercial and For-hire Fishing; Land Use
and Coastal Infrastructure; Navigation and Vessel Traffic; and Other Marine Uses. Ocean Wind has conducted
extensive stakeholder outreach to engage stakeholders and understand how the Project Area is being used.
Stakeholder outreach activities are described in Volume I, Section 2.3, Stakeholder Outreach.

2.3.1  Demographics, Employment, and Economics
2.3.1.1 Affected Environment

The following sections describe existing socioeconomic activities and resources within the Project Area,
including onshore, coastal and offshore, that may be affected by the Project, including demographic, economic
and employment, and housing baselines.

2.3.1.1.1 Project Area Overview

Onshore components will be located in coastal communities in Ocean, Atlantic, and Cape May Counties which
are some of the most densely populated coastal communities in the U.S. In addition to the Project components
located in the Offshore Project Area and the Onshore Project Area, an onshore operations and maintenance
facility in Atlantic City will be used. This facility may serve multiple projects; therefore, it is not a specific part of
the Project. The Jersey Shore encompasses 127 miles of ocean beaches from Sandy Hook to Cape May and
offers swimming, fishing, surfing, sailing and other ocean-related and coastal activities. Coastal communities
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Table 2.3.1-1. Population, educational, and age characteristics in the vicinity of the Project.

2017 Population High school Bachelor's Persons Persons
Location 2010 Population Change, graduate or degree or Under Age Over Age
Population? Esi)imate . percent, higher, higher, 18, percent 65, percent
(2010-2017) 2P = percent ° percent ° ¢ d
N
J:rvsvey 8,791,894 | 9,005,644 2.4 88.9 375 22.0 15.8
(0]
Cz‘zitny 576,567 597,943 3.7 90.9 27.5 23.8 224
Atlantic
County 274,549 269,918 -1.7 85.7 25.9 21.5 17.3
C M
Czﬁity W 97,265 93,553 -3.8 90.1 30.5 17.7 25.6

22010 U.S. Census.

® 2017 Population Estimates (July 1, 2017);

¢ As a percent of persons age 25 years or older, U.S. Census Bureau: American Community Survey (ACS) 5-year estimates 2012-
2016

9 U.S. Census Bureau: ACS 5-year estimates 2012-2016

Ocean County

The U.S. Census Bureau estimates that there are approximately 600,000 residents of Ocean County.
Population within the county is concentrated in the northeastern and central municipalities, along the barrier
island beaches and the Route 9 corridor. Much of the southern and western areas of Ocean County are located
in the Pinelands Comprehensive Management Area and are primarily rural. Ocean County’s population is
expected to increase by 54,033 from 2010 to 2020 (New Jersey Department of Labor and Workforce
Development [NJDLWD] 2014a).

Atlantic County

The U.S. Census Bureau estimated the 2017 population of Atlantic County at about 270,000 residents. As
shown in Table 2.3.1-1, Atlantic County has the lowest percentage of residents over age 65 in the study area.

Cape May County

About 93,500 residents lived in Cape May County in 2017. During summer months, the population increases to
at least six times the size of the permanent winter population because of tourism (Cape May County 2005). In
2013 Cape May County estimated its summer population at 796,695, or about eight times the permanent
population (Cape May County 2013). Cape May County has the highest percentage of residents aged 65 and
over in the study area, and the lowest percentage of children, as shown in Table 2.3.1-1.

2.3.1.1.3 Economy and Employment

Table 2.3.1-2 presents income and employment statistics for the study area. Incomes in the study area are
lower than the average for New Jersey, but generally similar to the U.S. average (per capita income of $29,829
and median household income of $55,322). As a measure of seasonality of employment, Bureau of Labor
Statistics (BLS) monthly employment data in 2017 in the U.S., New Jersey, and the three counties in the study
area is presented inTable 2.3.1-2. Employment in the State reached its highest level in June, at a level 1.06
times higher than the month with the lowest employment, January. Employment was slightly more seasonal in
Ocean and Atlantic Counties, with the employment in July 1.15 times higher than employment in January.
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However, employment in Cape May County was extremely seasonal, with July employment more than double
the January employment.

Table 2.3.1-2. Income (in 2016 Dollars) and employment in the vicinity of the Project.

Per Capit P t f
= apl.a Median SHEE a?e ° Civilian Unemploymen Seasonal
. Income in Population
Location Household Labor Force, t Rate, Percent | Employment
Fastis Incomeas  Delow Poverty 0 o (vear)® Ratio, 2017¢
Monthsa® Level (2016)° J ’
New
$37,538 $73,702 10.9 4,699,613 4.1 (2018) 1.06
Jersey
Ocean
$31,903 $63,108 11.2 269,946 4.8 (2017) 1.15
County
Atlantic
$28,575 $55,456 15.5 121,591 6.6 (2017) 1.15
County
Cape May
$34,550 $59,338 10.4 49,997 5.9 (2017) 2.04
County

22016 Dollars

® U.S. Census Bureau, ACS 5-year estimates 2012-2016

¢ BLS, Local Area Unemployment Statistics, 2018c

4 Seasonal Employment Ratio for 2017 is defined as employment in month with highest employment (June or July) divided by the

employment in the month with the lowest employment (January or February). Source: BLS 2018a
Ocean County

The largest industries in Ocean County are Education and Healthcare, with 28 percent of Ocean County’s
private employment, and Trade/Transportation/Utilities, with 26 percent (NJDLWD 2014a). Traditionally a
tourist resort area, the year-round population of Ocean County is increasing. The Oyster Creek Generating
Station shut down in September 2018. About 300 employees will decommission the nuclear power plant over
the next 8 years (Exelon 2018). The county’s oldest age group, persons over 65, is expected to grow the
fastest. A large concentration of retirement communities is found in Ocean County (NJDLWD 2014a).

The 2012 Economic Census of the United States tabulated 1,145 accommodation and food service
establishments in Ocean County (Census 2012). These establishments generated over $802 million in sales in
2012 (Census 2012). Additionally, 258 arts, entertainment, and recreation establishments in Ocean County
brought in about $391 million in revenue (Census 2012). The largest employer in Ocean County is the
amusement park Six Flags Theme Park in Jackson Township, with about 4,000 employees (NJ.com 2017).

Atlantic County

Atlantic County’s largest employment sector is Leisure and Hospitality, largely due to the concentration of
casino hotels and other entertainment centers such as the Boardwalk in Atlantic City (BLS 2018b). Nearly

42 percent of Atlantic County’s private sector jobs in 2011 were in the Leisure/Hospitality industry. Trade/
Transportation/Utilities is the second largest industry in Atlantic County, with fewer than half as many
employees as the Leisure/ Hospitality sector (NJDLWD 2014b). Higher annual wages in this sector can be
traced to the gaming industry’s unionized hotel and restaurant workers, higher tipping rates, and a greater
proportion of higher paying jobs compared to similar nongaming establishments along the Jersey Shore
(NJDLWD 2014b). The top four largest employers in the county are large casinos in Atlantic City, each
employing more than 3,000 workers (Rutgers University 2016). Leisure and Hospitality accounted for

46.7 percent of the approximately 140,500 jobs in Atlantic City in July 2018 (BLS 2018b). The unemployment
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Table 2.3.1-3. Housing statistics in the vicinity of the Project.

. Percent of
Owner Vacant Median Value . .
. . Housing Units
Housing Occupancy Housing Persons per of Owner- for Seasonal
Location Units, Rate, Units, Household, occupied . ‘
! Occupational,
2016 percent, percent, 2016 Housing .
2016 2016 Units, 2016 O" Occasional
: Use (2010)
New Jersey | 3,586,442 89.1 10.9 2.73 $316,400 3.8%
(0]
cean 280,508 79.4 20.6 26 $264,200 15.1%
County
Atlantic
127,617 79.2 20.8 2.65 $222,200 12.0%
County
C M
ape May 98,900 405 59.5 2.31 $296,100 49.7%
County

Source: U.S. Census Bureau, ACS 5-year estimates 2012-2016; U.S. Census Bureau, 2010 U.S. Census

Ocean County

The percentage of housing units classified as for seasonal, occupational, or occasional use is higher in Ocean
County than for the State of New Jersey, reflecting Ocean County’s status as a tourist destination. Ocean
County also has a higher percentage of vacant housing units (20.6 percent, compared to 10.9 percent in New
Jersey), which may reflect the intensity of seasonal population growth noted above.

Temporary housing is abundant along the Jersey Shore. Ocean County has over 100 hotels/motels and more
than 20 campgrounds and RV parks.

Atlantic County

In the study area, Atlantic County has the lowest percentage of housing units for seasonal, occupational, or
occasional use at 12 percent. However, this percentage is still well above the New Jersey average of 3.8
percent. The rate of vacant housing is similar to Ocean County at 20.8 percent.

Temporary housing accommodations are plentiful in Atlantic County, with over 200 hotels/motels and 20
campgrounds/RV parks. Short-term apartment rentals are readily available in Atlantic City.

Cape May County

Cape May County has high rates of seasonal and vacant housing when compared to the rest of the study area
or to the State of New Jersey. The U.S. Census Bureau estimates that there is a total of 98,900 housing units
in Cape May County, of which 59.5 percent are categorized as vacant. The proportion of seasonal,
occupational, or occasionally used housing is also high at 49.7 percent. The high vacancy rate may reflect the
intensity of seasonal use and seasonal population growth noted above.

Over 100 hotel/motels, 20 campgrounds, and 4 RV parks are found in Cape May County.
2.3.1.2 Potential Project Impacts on Demographics, Employment, and Economics

Construction and operation of the Project would impact socioeconomic conditions in the study area and vicinity,
and related impact producing factors include the following:

e Noise
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Table 2.3.1-4. Estimated employment impacts of the Ocean Wind Project in New Jersey.

Job-Years* by Project Phase

Jobs Total
Development Construction Operations Decommissioning Supplier
Direct 292 3,103 2,780™ 289 301 6,765
Indirect 129 1,111 1,116 468 92 2,916
Induced 241 2,384 2,218 446 186 5,476
Sub-total 663 6,598 6,114 1,202 579 15,157

* Job-years is an economic term that converts dollars spent into job equivalents based upon historic multipliers that consider factors
such as salary, overhead, hours worked, etc. The estimate was generated by utilizing the RZECON model, with the assistance of
Rutgers Bloustein School. This was one of the models approved for use in the New Jersey OWEDA regulations. The job-year
figures are estimates based upon the duration of each phase, which vary between 1 and 35 years. The Project is anticipated to have
an operational life of 35 years.

** The total operations and maintenance direct job-years over that the Project lifetime was calculated to be 2,780, which equates to
approximately 79 per year.

Residents would experience impacts from offshore construction activities, including temporary increases in
vessel traffic and noise. Localized marine vessel traffic is not anticipated to interrupt existing vessel traffic
during construction.

The transportation network in the study area and vicinity consists of U.S. highways, State highways, secondary
State highways, county roads, and private roads. Movement of equipment and materials and workers
commuting to Project sites could result in minor, short-term impacts to traffic along some roads and highways
during construction.

Construction activities and the presence of non-local workers could create potential increased demand for
emergency response services, but the effect is anticipated to be minor based on the wide range of public
services in the study area, including hospitals, full-service law enforcement, and fire departments.

Communities in the study area experience substantial seasonal increases in population during the summer
months as tourists visits the beaches along the Jersey Shore. The influx of seasonal visitors results in
increased traffic and use of temporary accommodations and local businesses.

Economy

Ocean Wind opened an office in Atlantic City in May 2018 and would hire local workers to the extent practical.
Ocean Wind would also hire non-local workers with specialized skills. The construction workforce would include
civil and electrical construction workers for onshore facilities. Installation of offshore facilities (e.g., wind turbine
generators, foundations, cables, and substations) would require specialized marine equipment and workers.
Offshore cables would be installed by jet plow, mechanical plow, mechanical trenching, and/or dredging.
Installation of offshore foundations, WTGs, and substations would require jack-up vessels and accompanying
barges.

Ocean Wind estimates that a total of 6,598 job-years would be created during construction of the proposed
Project (Table 2.3.1-4). Expenditures during the construction phase would include equipment and materials,
labor installation, insurance, and development services such as engineering, public relations, and legal fees.
Total local expenditures for the Project would be about $550 million during construction. These economic
impacts are summarized in Table 2.3.1-5.
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Table 2.3.1-5. Estimated economic benefit (GDP) of the Ocean Wind Project in New Jersey.

GDP by Project Phase

e Development Construction Operations Decommissioning Supplier ‘
Direct $24,235,794 | $310,753,679 | $166,540,060 $11,796,800 $21,704,487 | $535,030,820
Indirect $12,349,357 | $83,893,577 | $41,632,047 $7,415,223 $6,318,778 | $151,608,982
Induced $15,831,542 | $155,649,130 | $69,194,978 $5,759,463 $11,256,870 | $257,691,983
Sub-total $52,416,693 | $550,296,387 | $277,367,085 $24,971,486 $39,280,135 | $944,331,785

A brief decrease in the unemployment rate in the study area could occur as a result of hiring of local workers
for construction and increased demands on the local economy. The non-local workforce would most likely
spend a portion of their pay in local communities on housing, food, transportation, entertainment, and
miscellaneous other items. These local communities have tourism-related infrastructure including hotels,
restaurants, and entertainment facilities that could be used by the non-local workers. Additional temporary jobs
would be created in the study area as purchases for goods and services increase along with the arrival of the
non-local construction workforce. Indirect employment would include hiring additional staff in the retail and
service industries to accommodate the increase in demand for food, clothing, lodging, gasoline, and
entertainment. Indirect jobs would represent a temporary, minor increase in employment opportunities in the
study area. The direct and indirect employment associated with the Project, along with an increased demand
for goods and services, would have a temporary stimulating effect on the local economy.

Tax revenues for state and local governments would increase as a result of the Project. Equipment, fuel, and
some construction materials would likely be purchased from local or regional vendors. These purchases would
result in short-term impacts on local businesses by generating additional revenues and contributing to the tax
base. Ocean Wind estimates that the Project will generate tax values during Project construction as shown in
Table 2.3.1-6.

Table 2.3.1-6. Estimated tax value of the Ocean Wind Project (2018 dollars).
Tax Value by Project Phase

e Development Construction Operations Decommissioning Supplier
Local $2,035,204 $16,648,784 $482,551 $3,892,370 $1,322,264 | $24,381,174
State $2,617,570 $23,186,887 $732,954 $4,882,486 $1,861,026 | $33,280,923
Federal $13,641,932 | $138,796,965 | $4,125,081 $29,451,692 $10,852,138 | $196,867,809
Total $18,294,706 | $178,632,637 | $5,340,587 $38,226,548 $14,035,429 | $254,529,906
State + Local | $4,652,774 $39,835,672 $1,215,506 $8,774,856 $3,183,290 | $57,662,097

Note: Federal, State and local taxes based on effective tax rates (taxes per unit of taxable income for firms and per unit of personal
income for households). This includes personal and business income taxes at both the State and Federal level, as well as property

tax.

Housing

The non-local workforce would require temporary housing accommodations. Temporary housing is readily
available in the study area, as indicated by the large number of housing units for seasonal, occupational, or
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Ocean Wind developed a Memorandum of Understanding (MOU) signed with the South Jersey Building and
Construction Trades Council in December, calling for a Project Labor Agreement for offshore wind construction
jobs that pay prevailing wage. Orsted has also signed MOUs with Rutgers, Stockton, and Rowan Universities to
continue to support academic research, engineering programs and initiatives to further advance undergraduate
and graduate students’ knowledge of the offshore wind industry.

Housing

Permanent employees would be likely to live in the vicinity of the Project facilities. Relatively high vacancy rates
in the study area indicate that sufficient housing for the operations and maintenance workforce would be readily
available.

2.3.1.2.3 Decommissioning
Population

Impacts to the local population during decommissioning would be similar to construction. A temporary increase
in population would have minor impacts on public services, traffic, and noise, and would not result in a
permanent population change (Table 2.3.1-4).

Economy

Decommissioning would result in beneficial economic impacts similar in type to those of construction, including
a temporary increase in employment in the study area through direct, indirect, and induced employment and
increased tax revenues from retail sales and payroll (Table 2.3.1-5). Ocean Wind estimates that the Project will
generate tax values during Project decommissioning as shown in Table 2.3.1-6. Removal of Project facilities
would decrease property tax payments to state and local governments.

Housing

The impacts of decommissioning on housing in the study area would be very similar to those experienced
during construction. Non-local workers would occupy temporary housing, including housing units for seasonal,
occupational, or occasional use in addition to hotels, motels, campgrounds, and RV parks. The increased use
of temporary housing would have beneficial impacts on the local economy.

2.3.1.2.4 Summary of Potential Project Impacts on Demographics, Employment, and Economics Resources

The IPFs affecting demographics, employment, and economics include noise, traffic, and land use and
economic change.

There will be long-term employment opportunities during the operations phase through the creation of
operations and maintenance jobs. Potential impacts during construction are related to the temporary increased
construction employment required for the Project and the impact these workers could have on population,
public services, and temporary housing during construction, increased job opportunities, increased property tax
revenue, and increased income associated with local construction employment.

2.3.1.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.
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2.3.2 Environmental Justice
2.3.2.1 Affected Environment
2.3.2.1.1 Regulatory Framework

Executive Order 12898, Federal Action to Address Environmental Justice in Minority Populations and Low-
Income Populations, requires Federal agencies to consider if impacts on human health or the environment

(including social and economic aspects) would be disproportionately high and adverse for minority and low-
income populations, and appreciably exceed impacts on the general population or other comparison group.

Executive Order 13985, Advancing Racial Equity and Support for Underserved Communities Through the
Federal Government, strongly encourages independent agencies to “consult with members of communities that
have been historically underrepresented in the Federal Government and underserved by, or subject to
discrimination in, federal policies and programs.”

Executive Order 13990, Protecting Public Health and the Environment and Restoring Science to Tackle the
Climate Cirisis calls for advancing environmental justice and states that U.S. policy is to improve public health
and protect our environment; to ensure access to clean air and water; to limit exposure to dangerous chemicals
and pesticides; to hold polluters accountable, including those who disproportionately harm communities of color
and low-income communities; to reduce greenhouse gas emissions; to bolster resilience to the impacts of
climate change; to restore and expand our national treasures and monuments; and to prioritize both
environmental justice and the creation of the well-paying union jobs necessary to deliver on these goals.

Executive Order 14008, Tackling the Climate Crisis at Home and Abroad, prioritizes climate change
considerations in national security and requires explorations of energy-generating resources that create a
sustainable climate pathway. The Executive Order requires that the United States organize and deploy the full
capacity of its agencies to combat the climate crisis and implement a Government-wide approach that reduces
climate pollution in every sector of the economy; increases resilience to the impacts of climate change; protects
public health; conserves our lands, waters, and biodiversity; delivers environmental justice; and spurs well-
paying union jobs and economic growth, especially through innovation, commercialization, and deployment of
clean energy technologies and infrastructure. The Federal Government, consistent with applicable law, is
required to take steps to ensure that Federal infrastructure investment reduces climate pollution and that
Federal permitting decisions consider the effects of greenhouse gas emissions and climate change. Executive
Order 14008 specifies that “The Secretary of the Interior shall review siting and permitting processes on public
lands and in offshore waters to identify to the Task Force steps that can be taken, consistent with applicable
law, to increase renewable energy production on those lands and in those waters, with the goal of doubling
offshore wind by 2030 while ensuring robust protection for our lands, waters, and biodiversity and creating
good jobs.”

The State of New Jersey’s Office of Environmental Justice, housed in the Department of Environmental
Protection, works to incorporate environmental justice considerations into the actions of all state agencies, to
engage with overburdened communities to remove barriers to accessing resources so that communities are
better informed, heard, and able to advocate for justice locally, and to increase opportunities for meaningful
public participation (NJDEP 2022).

2.3.2.1.2 Environmental Justice Study Area

The environmental justice study area consists of the onshore footprint of the BL England and Oyster Creek
corridors, as depicted below. These two areas include any area that will need permanent electrical
infrastructures such as onshore substations, connections to the electrical grid, and onshore export cables, and
are known as the BL England study area and the Oyster Creek study area. The U.S. Census reports
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Latino heritage (any race). Hispanic or Latino heritage is considered an ethnicity rather than a racial category in
census data; therefore, the minority population is calculated by subtracting persons who are White only (not
Hispanic) from the total population to avoid double counting. People may choose to report more than one race
to indicate their racial mixture, such as "American Indian" and "White." People who identify their origin as
Hispanic, Latino, or Spanish may be of any race (U.S. Census 2018a).

The most recent available data on minority populations in the study areas comes from the 2016-2020 U.S.
Census ACS 5-Year Estimates.

2.3.2.1.4 Low-Income Population

A community of concern may also be identified by the presence of low-income populations. Low-income
populations are identified using the poverty levels defined by the U.S. Census Bureau. The Census Bureau
considers a variety of factors including family size, number of children, and the age of the householder.
Households are classified as below the poverty level when the total income in a 12-month period is below the
income threshold or poverty level. Income thresholds are not adjusted for regional or local variations in the cost
of living. A low-income population exists when the percentage of all persons living below the Federally
established poverty level is higher than the percentage for the county in which the block group is located.

The most recent available data on families in poverty in the study areas comes from the 2016-2020 U.S.
Census ACS 5-Year Estimates.

2.3.2.1.5 Existing Conditions

Socioeconomic characteristics of the study areas have been examined to determine whether the proposed
activities would disproportionately impact any minority or low-income populations. The study area for the
environmental justice analysis focuses on locations where potential impacts resulting from construction,
operations and maintenance, and decommissioning activities may occur. Relevant characteristics of county-
level populations in the study areas are compared to their respective characteristics for the State of New Jersey
to provide context for the assessment. Population and demographic data used in this analysis were obtained
from the U.S. Census Bureau and are presented in Table 2.3.2-1.

Table 2.3.2-1. Racial and ethnic statistics in the study areas.

Two
Slackior Hispanic Native or total
Geography Asian African 5 . . Minority
! or Latino American More
American (Percent)
Races
State of
9.7% 13.4% 20.4% 0.3% 4.8% 6.4% 65.5% 34.5%
New Jersey
Ocean
1.8% 2.8% 9.2% 0.0% 1.3% 0.1% 84.7% 15.3%
County
Cape May
0.9% 4.4% 7.7% 0.0% 1.6% 0.1% 85.3% 14.7%
County
Atlantic
7.9% 14.0% 18.8% 0.2% 2.5% 0.1% 56.4% 43.6%
County

Source: 2016-2020 ACS 5-year estimates.

These data indicate that the minority population in Atlantic County is higher than the minority population for the
state as a whole. However, minority populations in Ocean County and Cape May County are substantially
lower than the overall minority population for the state of New Jersey.
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Subsistence Fishing

Although USEPA’s EJSCREEN 2.0 does not include data on subsistence fishing'®, USEPA has found that
“Communities of color, low-income communities, tribes, and other indigenous peoples depend on healthy
aquatic ecosystems and the fish, aquatic plants, and wildlife that these ecosystems support. While there are
important differences among these various affected groups, their members generally depend on the fish,
aquatic plants, and wildlife to a greater extent and in different ways than does the general population. These
resources are consumed and used to meet nutritional and economic needs. For some groups, they are also
consumed or used for cultural, traditional, or religious purposes” (USEPA 2002).

The State of New Jersey does not have any Federally recognized tribes, nor does the State of New Jersey
have any agreements with State-recognized tribes regarding subsistence fishing (ASMFC undated).

2.3.2.2 Potential Project Impacts on Environmental Justice

The potential for impacts on environmental justice can be introduced during construction, operation and
maintenance of facilities, and during decommissioning activities. IPFs include the following:

e Air quality
e Noise
o Traffic

o Visible structures/lighting
e Land use, economic change

Within the Onshore Project Area, there are minority and low-income communities. Potential impacts to these
communities are associated with onshore and offshore construction activities.

While the proposed WTGs will not generate air emissions during operation, the Project will emit air pollutants
during construction, operation, and decommissioning phases. Impact producing factors are air emissions
resulting from Project-related traffic during these project phases. As explained in section 2.1.3, the air
emissions from these phases of the Project will be offset by the Project’s displacement of fossil fuel-generated
electricity on the regional power grid for 35 years, the lifespan of the Project, and would result in a net reduction
in air pollution.

2.3.2.2.1 Construction

Air pollutants will be emitted during construction. Emissions associated with Project construction equipment will
be temporary and cease at completion of construction. Project related air emissions over the two-year
construction period will have minor localized impacts to air quality. These impacts will be temporary during
construction; estimates of regulated air pollutants are presented in Section 2.1.3. Ocean Wind will comply with
proposed APMs and permit conditions related to air emissions.

Additionally, to support the issuance of the OCS air permit, the Project is required to demonstrate that air
pollutants emitted during construction will not cause or contribute to an exceedance of the NAAQS or
potentially adversely impact ambient air quality. The Environmental Appeals Board has recognized that
compliance with the NAAQS is “emblematic of achieving a level of public health protection that, based on the
level of protection afforded by a primary NAAQS, demonstrates that minority or low-income populations will not
experience disproportionately high and adverse human health or environmental effects due to the exposure to
relevant criteria pollutants.”®

' Personal communication with USEPA (2022).
20 Environmental Appeals Board order In re Shell Gulf of Mexico, Inc. & in re Shell Offshore, Inc., 15 E.A.D. 103, 156 (December 30,
2010).
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Noise generated from construction activities would include pile driving, dredging, increased traffic, and activities
such as trenchless drilling and excavation. Noise and traffic may be notable at times within the immediate
construction areas, but are expected to be localized and temporary. Ocean Wind would comply with proposed
APMs and proposed permit conditions related to noise level restrictions.

Potentially adverse environmental impacts associated with construction of the Project would be minimized
and/or mitigated, as applicable, and are not characterized as high and adverse. The location of facilities within
minority and low-income block groups are not disproportionate to the project facilities located outside
environmental justice areas. The sites of project facilities were dictated by a number of screening criteria as
presented in Volume I, and were not influenced by demographics. Based on environmental analysis, the
Project would not cause a disproportionate share of high and adverse environmental or socioeconomic impacts
on any racial, ethnic, or socioeconomic group.

In accordance with the goals of these Executive Orders, the New Jersey Office of Environmental Justice, and
guidance from the Council on Environmental Quality (1997) and USEPA (2016), Ocean Wind has and will
involve the public throughout the development of the Project. Ocean Wind has established a website
(http://loceanwind.com/en) and maintains an active Twitter account, @OceanWindUS.

2.3.2.2.2 Operations and Maintenance

During Project operations, the Project would result in a net reduction of regional air pollution (and associated
health and environmental benefits), which would benefit all communities, including low income and minority
communities. The operation and maintenance of onshore export cables and potential onshore substations
within minority and low-income block groups would not cause a disproportionate share of high and adverse
environmental or socioeconomic impacts on any racial, ethnic, or socioeconomic group.

2.3.2.2.3 Decommissioning

The impacts of decommissioning of project facilities in minority and low-income block groups, including removal
of export cables and substations, would be similar to the impacts during construction.

2.3.2.2.4 Summary of Potential Project Impacts on Environmental Justice Resources

The IPFs affecting environmental justice include air emissions, noise, traffic, visible structures/lighting, and land
use and economic change.

The Project would not cause a disproportionate share of high and adverse environmental or socioeconomic
impacts on any racial, ethnic, or socioeconomic group.

It is likely that not all emissions from the Project will reach onshore populations, as described in Section 2.1.2.3.
Furthermore, the benefits of the Project’'s 1.2 GW of renewable energy will result in a net beneficial impact on
climate change over the life of the Project.

2.3.2.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.

2.3.3 Recreation and Tourism

This section summarizes information on recreation and tourism, including recreational fishing in the Project
Area and assesses the potential impacts of Project-related activities on these resources. For the purpose of
identifying and assessing recreation and tourism, this area includes the Onshore Project Area (i.e., landfalls,
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onshore export cable corridor, onshore substation, and grid connections) and the Offshore Project Area
(offshore export cable corridor and the Wind Farm Area) in Ocean, Atlantic, and Cape May Counties.

2.3.3.1 Affected Environment

The coastal communities in the Project Area are popular recreation and tourism areas, which contribute to New
Jersey’s nearly $40 billion tourism industry (NJDEP 2014a).

2.3.3.1.1 Offshore Project Area Overview

As discussed in more detail below, the Jersey Shore offers a variety of recreational activities including boating,
swimming, surfing, scuba diving, sailing, and paddle sports.

Recreational boating activities occur along the coastline, especially during the summer months (MARCO 2018).
Swimming is also popular during the summer months along the miles of white sand beaches in New Jersey
(NJDEP 2018;j). Surfing can occur year-round with the prime season in the fall (New Jersey Division of Travel
and Tourism 2018a). Surfers frequent several towns and cities along the coastline, including Ocean City and
Atlantic City (New Jersey Division of Travel and Tourism 2018a). Scuba diving and snorkeling are identified as
a dominant use offshore from approximately Atlantic City south through the coastline of Cape May County
(NJDEP 2018j) with dive sites that include shipwrecks, artificial reefs, beach dives, and various inland sites.
The sailing season typically runs from May to October in New Jersey (New Jersey Division of Travel and
Tourism 2018b) and primarily occurs in relatively small areas within the bays and inlets and just along the
coastline (NJDEP 2018j).

There is a large and robust recreational fishery in New Jersey. Collectively, there have been close to 74 million
recreational angler trips (i.e., party boats, rental/private boats, and shore) made in New Jersey from 2012 to
2017 (NOAA 2018a), Table 2.3.3-1. There are several areas classified as Prime Fishing Areas by the NJDEP,
which are areas that have a history of supporting a significant local quantity of recreational and commercial
fishing activity (NJDEP 2003) (See Section 2.3.4, Commercial Fisheries and For-Hire Fisheries). Popular
recreational saltwater species in New Jersey are identified in Table 2.3.3-2. The majority of species can be
caught from May to October.

Recreational crabbing is particularly important to the region and occurs primarily along the bays and creeks on
the Jersey Shore (New Jersey Leisure 2018), especially in the upper portion of Barnegat Bay, Little Egg Harbor
and the Maurice River estuary, which comprise 65 to 86 percent of the total recreational harvest (NJDEP
2018h). The peak crabbing season occurs from mid-June until early October and is especially good in August
(New Jersey Leisure 2018). There are also annual recreational fishing tournaments held in coastal towns in
New Jersey. Saltwater fishing tournaments target a variety of fish including stripers, fluke, bluefish, black drum,
weakfish, northern kingfish, sea bass, tautog, tuna, and shark.
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Table 2.3.3-1. Number of angler trips by mode for inland and oceanic waters in New Jersey, 2012 - 2017.

Inland (does not include freshwater areas) Ocean (<3 miles) Ocean (> 3 miles)
';1:{ FI’?r:avnat:I Shore Total ';i:‘t’ FI’?r:avnat:I Shore Total ';irg I:’::‘a&?l
Boat Boat Boat

2012 67,356 | 4,585,601 | 7,027,143 | 11,680,100 34,648 | 1,598,835 | 3,631,755 | 5,265,238 112,446 922,345 | 1,034,791 | 17,980,129
2013 126,735 | 3,872,031 | 4,585,736 | 8,584,502 66,630 | 1,556,635 | 4,173,197 | 5,796,462 142,111 | 1,047,001 | 1,189,112 | 15,570,076
2014 70,750 | 4,104,480 | 7,588,420 | 11,763,650 59,760 | 1,375,434 | 2,670,829 | 4,106,023 131,145 779,606 910,751 | 16,780,424
2015 81,169 | 3,140,889 | 4,932,265 | 8,154,323 35,210 | 1,410,379 | 4,089,001 | 5,534,590 100,976 461,958 562,934 | 14,251,847
2016 65,023 | 2,826,976 | 5,855,149 | 8,747,148 32,310 | 1,333,248 | 3,021,463 | 4,387,021 61,789 580,891 642,680 | 13,776,849
2017 32,874 | 2,628,587 | 4,680,087 | 7,341,548 33,870 | 1,681,361 | 2,544,538 | 4,259,769 78,739 538,404 617,143 | 12,218,460

Total | 73,797,361

Source: NOAA 2018a

Table 2.3.3-2. Popular fish species targeted by recreational fishers off New Jersey.

General Lo_cation of Mode to .Catch Month .to C.atc.h Species .
Species Species - Species (may vary with fishing regulations)
Surf  Bays Sea Shore Boat Jan Feb Mar Apr May Jun Jul Aug Sep
Black Drum X X X X
Black Sea Bass X X X X X X X X X X
Blowfish X X X X X X X
Bluefish X X X X X X X X X X X X
Blue Crab X X X X X X X X
Bonito X X X X
Cod X X X X X X X
Croaker X X X X X X X
Dolphin (Mahi Mahi) X X X X X X
False Albacore X X X X X
Fluke (Summer X X X N N N
Flounder)
Hard Clam (Quahog) X X X X X X X X X
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2.3.3.1.5 Cape May County

Cape May is New Jersey’s southern-most county and encompasses 620 square miles (BOEM 2012a). It has
30 miles of shoreline and is considered one of the premiere remote beach destinations along the Mid-Atlantic
coast (BOEM 2012a). As a result, it is visited by millions every year (Cape May County 2018). The county has
about 14 beaches, six harbors, 32 marinas/boatyards, and six yacht clubs (BOEM 2012a). It has two boardwalk
beaches, but the majority of oceanfront property is undeveloped with few stores, beachside amenities, and
amusement rides (BOEM 2012a). Popular activities at the boardwalks include shopping, dining, rides, and
walking along the boardwalk. The more remote beaches are utilized for sunbathing, swimming and
beachcombing. Surfing, sailing, boating, fishing, diving, and kayaking are also popular offshore activities.
Recreational fishing occurs along the back bays and from the surf, piers and boats along the Jersey Cape
(Cape May County 2018).

There are many parks, State forests, and wildlife management areas in Cape May County. The Cape May
National Wildlife Refuge encompasses 11,500 acres of grasslands, saltmarshes, and beachfront (BOEM
2012a) (Figure 2.3.3-2). The Cape May Coastal Wetlands wildlife management area extends along the coast
of Cape May County and occupies approximately 17,800 acres (NJDFW 2018b).

According to the most recent U.S. Census Bureau data available, there were just over 900 accommodation and
food service establishments in the county in 2012 (USCB 2012). Together, these generated over $593 million
in annual sales (USCB 2012). Additionally, there were approximately 140 arts, entertainment, and recreation?
establishments in the county that brought in approximately $151 million in revenue in 2012 (USCB 2012).
Approximately 49.7 percent of all housing units in Cape May County are for seasonal, occupational, or
occasional use (USCB 2010).

2.3.3.2 Potential Project Impacts on Recreation and Tourism

As discussed above, the New Jersey Shore provides onshore and offshore recreation and tourism
opportunities year-round. Offshore wind projects can provide both benefits and impacts based on public and
community support for the Project. Project impacts on recreation and tourism would be primarily associated
with the development of visible structures/lighting in the Wind Farm Area including WTGs and offshore
substations, as well as onshore, through the development of onshore substations. The development of
underground cables does not typically preclude recreational and tourist activities. Factors that may impact
recreation and tourism are as follows, and discussed in the following sections:

e Physical seabed/land disturbance
e Habitat conversion

o Noise

o Traffic

e Visible structures/lighting

e Land use, economic change

e Sediment suspension

e EMF

Sediment suspension is discussed in Section 2.1.2.2, Water Quality; Section 2.2.5.2, Benthic Resources; and
Section 2.2.6.2, Finfish and EFH. EMF is discussed in Sections 2.2.5.2 and 2.2.6.2.

2 The arts, entertainment, and recreation sector includes a wide range of establishments that operate facilities or provide services
to meet varied cultural, entertainment, and recreational interests of their patrons (USCB 2012).
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2.3.3.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.

2.3.4 Commercial Fisheries and For-Hire Recreational Fishing

Marine resources along the New Jersey coast generate recreational and commercial fish revenues of about
$4.5 billion annually (NJDEP 2010b) and support a tourism industry worth $16 billion. In 2015, the seafood
industry supported 1.2 million full-and part-time jobs and generated $6.0 billion in sales, $1.3 billion in income,
and $2.1 billion in value-added impacts to New Jersey (NMFS 2017b). Recreational fishing trips reported for
New Jersey numbered 4.3 million in 2015, generating more than $1.8 billion in sales impacts, $0.8 billion in
income impacts, and $1.2 billion in value-added impacts. Commercial fisheries in New Jersey may include over
100 different species of finfish and shellfish, the most economically important being Atlantic sea scallops,
surfclams, Atlantic mackerel, hard clams, blue crabs, ocean quahogs, summer flounder, monkfish (also known
as goosefish), Atlantic herring, and American lobster (NJSGC n.d.).

This section summarizes information about commercial fisheries and for-hire recreational fishing in the Project
Area that are likely to be affected by the Project related activities.

2.3.4.1 Affected Environment
2.3.4.1.1 Fisheries Management

Fisheries resources that occur within State waters (from the New Jersey shoreline extending out 3 miles) are
managed by the State and resources that occur in Federal waters (the U.S. EEZ extends from 3 to 200 nm off
the coast) are managed by NOAA under the Magnuson-Stevens Fishery Conservation and Management Act
(MSA), as amended, 16 USC. § 1801 et seq. The MSA created eight regional fishery management councils
charged with the development of fishery management plans with the goal to provide fishing opportunities and
create economic benefits in their region, while also meeting conservation and management requirements.
These plans propose rules for fishermen operating in Federal waters and include fishing seasons, quotas, and
closed areas. Council members represent the commercial and recreational fishing sectors in addition to
environmental, academic, and government interests. Management plans developed by the regional councils go
through a public review process that involves stakeholders, government, researchers, and the fishing industry,
and are implemented by NMFS, an office of NOAA.

The Atlantic States Marine Fisheries Commission (ASMFC) represents the fifteen Atlantic coast states that
work together to manage migratory species within multiple state jurisdictions. The ASMFC coordinates with
NOAA and the regional councils in the management of Atlantic coastal fishery resources. Species managed
only in State waters include the American eel, Atlantic croaker, Atlantic menhaden, American shad and river
herring, red drum, horseshoe crab, and northern shrimp. American lobster is managed under the authority of
the Atlantic Coastal Act and not under the MSA. The lobster resource and fishery are cooperatively managed
by the states under the framework of the ASMFC and the NMFS in Federal waters. American lobster is
managed under Amendment 3 of the Interstate Fishery Management Plan (FMP) and its Addenda (I - XXVI).
Three coastal migratory stocks occur for lobster: Gulf of Maine, Georges Bank, and Southern New England.
The stocks are further divided into seven management areas. The Project Area falls within the Inshore and
Offshore Southern Mid-Atlantic (Area 5) lobster management area.

Fishery resources within the Project Area are managed by the MAFMC, NEFMC, ASMFC, and NMFS
(Table 2.3.4-1).
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Table 2.3.4-1. Management responsibility for species fished in Federal waters off the coast of New
Jersey.
Fishery Management Authority

NEFMC ASFMC NOAA/NMFS
Finfish & Others
Atlantic herring X X
Atlantic mackerel
Bluefish
Butterfish
Goosefish (also
called monkfish)
Scup
Sea bass
Spiny dogfish
Squid
Summer flounder
Tilefish
Northeast multi-
species groundfish
Coastal migratory
pelagics
Highly migratory
species

Species/Group

XX XXX X | X |X|X|X
x

Shellfish

Surfclam and
ocean quahog
Atlantic sea scallop X X

American lobster’ X
" The American lobster is cooperatively managed by ASMFC in state waters and the NMFS in Federal waters.

The NJDFW oversees commercial fishing for New Jersey. Within the NJDEP, the Marine Fisheries Council
advises the commissioner in the planning, development, and implementation of all departmental programs
related to marine and shellfish, has the authority to disapprove proposed regulations, contributes to fishery
management plans and studies and analyses economic, social and ecological data relating to the operation of
the marine fisheries program (New Jersey Statutes Annotated [N.J.S.A.] 23:2B). The Shellfisheries Council
advises the Commissioner of the NJDEP specifically on regulations for the management and conservation of
the sea clam resource and industry (N.J.S.A. 50:2-6.3) and sets the terms and fees for leasing shellfish
grounds (N.J.S.A. 50:1-27).

2.3.4.1.2 Commercial Fishing Ports

There are six major commercial fishing ports in New Jersey (Atlantic City, Barnegat Light, Belford, Cape May,
Point Pleasant, and Port Norris), four of which rank in the top fifty ports in the country in terms of economic
value (NJSGC n.d.). The economic benefits associated with the commercial fishing industry extend far beyond
the industry itself and can provide direct economic support to other waterfront industries and surrounding
communities. Commercial fishing in the Project Area may occur out of any of these major ports and may also
include ports outside of New Jersey.

Page 289/431












Ocean Wind

An @rsted & PSEG project

Table 2.3.4-2. Total landings of key species/species groups in New Jersey.

Total Landings of Key Species/Species Groups in New Jersey

Species (thousands of pounds)
2014 ‘ 2015 2016 2017 Average
Total Landings 119,912 125,114 148,419 123,565 134,677 130,337
Finfish & Other" 61,790 64,901 94,220 62,297 116,461 79,934
Shellfish’ 58,122 60,213 54,198 61,268 18,216 50,403
Key Species

Atlantic herring’ 2,344 4,087 3,428 2,798 3,353 3,202
Atlantic mackerel 46 17 2,188 306 2,778 1,067
Atlantic menhaden? 39,685 43,881 72,107 52,817 98,654 61,429
Goosefish' 2,231 2,172 1,903 1,885 1,388 1,916
Scup? 2,035 2,352 2,982 2,336 1,841 2,309
Skates? 2,730 2,820 2,568 2,033 2,610 2,552
Spiny dogfish? 1,749 2,202 1,910 3,607 2,367 2,367
Summer flounder? 2,004 1,826 1,682 1,286 962 1,552
American lobster? 660 526 445 351 409 478
Atlantic sea scallop’ 5,640 7,133 7,847 10,481 10,961 8,412
Blue crab’ 4,391 3,233 7,247 6,910 6,410 5,638
Oceansil:fi:':r::: 35,960 19,447 18,283 16,492 NA 18,036

"Years 2013-2016 from NMFS 2018b - Fisheries Economics for US, 2016. All 2017 data from NMFS n.d.
2 NMFS Commercial Fisheries Database n.d. (as of January 23, 2019).
NA = These data are confidential and therefore not disclosable.

Skates includes unidentified Skates, Little Skate, and Winter Skate

Table 2.3.4-3. Total landings revenue of key species/species groups in New Jersey.

Total Landings Revenue of Key Species/Species Groups in New Jersey

Species (thousands of dollars)
2014 2015 2016 2017 Average
Total Revenue 132,860 149,301 166,181 193,011 140,342 156,339
Finfish & Other" 25,951 24,911 29,095 26,218 29,481 27,131
Shellfish’ 106,909 124,390 137,086 166,794 110,861 129,208
Key Species
Atlantic herring’ 401 615 308 292 482 420
Atlantic mackerel 18 12 546 79 596 250
menﬁizl;:(; 7,399 5,774 10,687 8,607 16,651 9,824
Goosefish' 2,453 2,428 2,364 2,470 1,558 2,255
Scup? 1,066 1,207 1,556 1,572 1,128 1,306
Skates? 590 730 447 324 435 505
Spiny dogfish? 297 352 295 621 401 393
Summer flounder’ 4,899 4,862 5,059 5,389 4,296 4,901
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Species (thousands of dollars)
2014 2015 2016 2017 Average
American lobster! 2,797 2,380 2,249 1,892 2,245 2,313
Atlantic sea
scallop’ 65,190 87,746 97,856 123,266 99,253 94,662
Blue crab’ 8,111 4,145 8,704 7,696 8,946 7,520
Ocean quahog &
iy 22,962 11,455 10,889 9,970 NA 13,819

"Years 2013-2016 from NMFS 2018b - Fisheries Economics for US, 2016. All 2017 data from NMFS n.d.
2 NMFS Commercial Fisheries Database n.d. (as of January 23, 2019).
NA = These data are confidential and therefore not disclosable.

Skates includes Skates, Little Skate and Winter Skate

NMFS conducted an analysis of 2012 landings by distance from shore and found that 52.5 percent of finfish
came from within 3 miles of shore and 47.5 percent came from 3 to 200 miles, with none reported in the high
seas (NOAA Fisheries n.d.). For shellfish, 15.8 percent of landings by weight came from within 3 miles of shore
and 84.2 percent came from 3 to 200 miles from shore. Reviewing data for individual species fisheries,

100 percent of scallops and 88.5 percent of clams came from 3 to 200 miles offshore and 100 percent of blue
crab and 11.5 percent of clams came from within 3 miles of shore. For finfish, 63.0 percent of Atlantic
menhaden came from within 3 miles of shore while 96 percent of summer flounder and 98 percent of goosefish
came from 3 to 200 miles offshore.

Within the New Jersey Wind Energy Study Area?, the clam dredge, targeting Atlantic surfclam and ocean
quahog, was the primary commercial fishing gear utilized in terms of value and landings. The primary landed
commercial species in tonnage was the Atlantic surfclam, whereas the Atlantic sea scallop was the most
economically valuable species within the New Jersey Wind Energy Study Area (NJDEP 2010b).

The ports of Cape May-Wildwood, Point Pleasant, and Atlantic City ranked highest for commercial fishery
landings in New Jersey, and Long Beach-Barnegat ranked third highest in New Jersey based on value.
Commercial Fisheries landings data available from NMFS for each of these ports is presented in Table 2.3.4-4.

Table 2.3.4-4. Commercial fishery landings for major ports with fishing activity in the Wind
Development Area.

Value - Million Dollars

Quantity - Million Pounds

2014 2015 2014 2015

Cape May-
Wildwood, NJ 20.4 49.9 77.2 46.6 35.3 59.0 71.6 84.7
Point Pleasant, NJ 15.4 24.2 24.4 26.3 23.1 25.8 28.2 32.1
Atlantic City, NJ 27.3 29.9 25.9 24.3 214 221 19.6 19.7
Long Beach-

8.6 71 6.3 7.2 25.3 254 254 26.9
Barnegat, NJ

2 The New Jersey Wind Energy Study Area borders a barrier island chain along part of the New Jersey shoreline. It encompasses
approximately 4,665 square kilometers (km?; 1,360 square nautical miles [NM?]) and stretches from the area adjacent to Seaside
Park in the north (approximate latitude [lat)/longitude [lon] 39°55’ 56 seconds ["] N, 74°04’10” West [W]) to Stone Harbor in the south
(approximate lat-lon 39°01°58”°N, 74°46’'11"W) and extends 37 km (20 nm) perpendicular to the shoreline (i.e., 126 x 37 km [68 x 20
nm] in size) and flanked by the Hudson and Delaware rivers (NJDEP 2010).
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Commercial Fisheries in the New Jersey Wind Energy Area

BOEM conducted an economic analysis of commercial fisheries active in the NJ WEA during the study years
2007-2012 (Kirkpatrick et al. 2017). Fisheries revenue data specific to the Project footprint is provided in
Section 2.3.4.2. Based on Kirkpatrick et al. (2017) and for the overall NJ WEA, which also includes an offshore
wind lease area to the north of the Ocean Wind Project, the fishery producing the most revenue from the NJ
WEA is the Atlantic Surfclam/Ocean Quahog fisheries, followed distantly by Atlantic sea scallop, and the
summer flounder, scup, and black sea bass fishery. With the exception of clams, each of the fisheries revenue
derived from the NJ WEA represented less than one percent of their respective total average annual revenue
(Table 2.3.4-5).

Table 2.3.4-5. Average annual revenue for commercial fisheries active in the NJ WEA from 2007-2012.

. Average Annual Average Total Annual  Percent Total Revenue
Fishery Management Plan
Revenue from NJ WEA Revenue from NJ WEA

Surfclam and Ocean Quahog $3,048,870 $64,967,095 4.7
Summer Flounder, Scup, $103,854 $33.166,172 03
Black Sea Bass

Monkfish $38,816 $19,759,447 0.2
Bluefish $2,517 $1,578,705 0.2
Skate $8,760 $7,796,915 0.1
Sea Scallop $363,559 $428,413,267 0.1
Unmanaged $193,494 $248,316,185 0.1
Squid, Mackerel, Butterfish $23,722 $40,849,295 0.1
Atlantic Herring $2,225 $23,241,713 ~0
Small Mesh Multispecies $998 $10,675,728 ~0

Source: Kirkpatrick et al. 2017

Table 2.3.4-6 lists which species were most often harvested from within the NJ WEA based on a percentage of
the total average revenue generated from that species. Atlantic sea scallop had the highest value but
comprised a very small percentage (0.1 percent) of the total value of the scallop fishery.

Table 2.3.4-6. Average annual revenue from the NJ WEA, by species.

Species Average Annual Species Average Total Exposed Species

Revenue from NJ WEA Revenue Revenue (Percent)
Surfclam $3,031,617 $35,291,040 8.6%
Menhaden $137,788 $3,870,799 3.6%
Sea Bass, Black $62,734 $5,422,180 1.2%
Channeled Whelk $18,132 $2,419,819 0.7%
Atlantic Croaker $13,179 $3,081,688 0.4%
Monkfish $38,816 $19,759,447 0.2%
Summer Flounder $40,688 $22,019,367 0.2%
Squid (lllex) $14,888 $9,961,263 0.1%
Atlantic Sea Scallop $363,559 $428,413,267 0.1%
Ocean Quahog $17,253 $27,233,867 0.1%

Source: Kirkpatrick et al. 2017
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2.3.4.1.4 For-Hire Recreational Fishing

Recreational fishing has an important economic impact on the local and regional communities in New Jersey.
The annual number of angler trips in New Jersey from 2003 to 2007 ranged from 6.5 million in 2004 to 7.4
million in 2007. According to the New Jersey Anglers Association, there are 75 fishing clubs and approximately
30,000 active members within the association. Aside from private vessels, New Jersey’s recreational fleet also
consists of approximately 100 party and 300 charter boats, which are docked near all major inlets and bays
(NJDEP 2010b). Recreational fishing in New Jersey includes hook and line, hand line, rod and line, and hand
fishing (NJDEP 2010b). New Jersey has compiled information from charter boat, party boat and private boat
captains to identify the areas they consider recreationally significant fishing areas or prime fishing areas
(Figure 2.3.4-9) (NJDEP n.d.-b Prime Fishing Areas Map). These specific areas are described as those that
consistently produce good catches of fish, most likely because the physical characteristics of those locations
provide optimum fish habitat. Historically productive fishing grounds, for example, often occur around rock
piles, shallow ridges, artificial and natural reefs, deep sloughs and bay inlets.

BOEM conducted an economic analysis of recreational for-hire boats, as well as for-hire and private-boat
angler trips that might be affected by designated WEA. Recreational fishing was considered “exposed” to
potential impact if at least part of the trip occurred within one nautical mile of a WEA during the study period
(2007-2012). Table 2.3.4-7 presents the average annual exposure of recreational for-hire boat trips, for-hire
and private angler trips, and angler expenditures to development of the NJ WEA (Kirkpatrick et al. 2017). On
average, approximately 8,177 for-hire boat trips and 153,989 for-hire angler trips were made from a home port
in NJ annually during the study period (2007-2012). Of these annual estimates, approximately 4.6 percent of
boat trips and 3.8 percent of for-hire angler trips were estimated to be exposed to the NJ WEA (Kirkpatrick et
al. 2017). Only the recreational fisheries in Maryland and New Jersey indicate trips to the NJ WEA, with a
negligible amount from Delaware or New York. The percentage of those exposed to the Wind Farm Area would
be much smaller. Recreational for-hire trips out of Atlantic City, Barnegat, Long Beach, and Ocean City are
most exposed to development of the NJ WEA (Table 2.3.4-8).

Table 2.3.4-7. State-level average annual exposure of recreational fishery to NJ WEA, 2007-2012.

Percent Percent
Percent
Total Total For- Total Total Total Angler
Total For- . . . . ! Percent Total
! For-Hire Hire Private Private Expenditures .
Hire Boat . Expenditures
. Angler Angler Angler Angler (Private and
Trips X X X X . Exposed
Trips Trips Trips Trips For-Hire)
Exposed
Exposed Exposed
DE 1,093 ~0| 12,512 ~0|522,766 ~0 $4,473,090 ~0
MD 696 11| 12,422 1.2]1,704,515 ~0 $12,328,325 0.3
NJ 8,177 4.6| 153,989 3.8(3,028,511 7.7 $171,048,700 9.0
NY 7,027 ~0| 128,062 ~012,652,092 ~0 $9,504,089 ~0

Source: Kirkpatrick et al. 2017.

As with the commercial fishing industry, the for-hire recreational fishing fleets contribute to the economy
through direct employment, income, and gross revenues of the for-hire businesses, as well as through
spending on products and services to maintain and operate their vessels, triggering further indirect multiplier
effects that are dependent upon the initial demands of the for-hire fleet (Steinback and Brinson 2013).
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Table 2.3.4-8. Average annual private and for-hire exposure of recreational fishing trips to the NJ WEA, 2007-2012.

Percent For- Exposed For- . Percent Total Total Angler Percent Total
Port Group E-xposed Fc->r- Hire Boat Trips Hire Angler Exposed Pr-lvate Angler Trips Expenditures Expenditures
Hire Boat Trips . Angler Trips . .
Exposed Trips Exposed (Private and For-Hire) Exposed
DE Indian River ~0 0.1 2 0 ~0 $4,473,090 ~0
MD Ocean City 8 1.1 152 0 ~0 $12,328,325 0.3
Absecon 4 29.9 23 13,933 10.0 $8,817,397 10.0
Atlantic City 148 73.4 1,500 1,992 16.1 $1,481,501 20.8
Avalon 9 4.1 107 2,722 9.0 $2,224,241 8.3
Barnegat 64 9.2 1,678 19,780 10.0 $14,550,903 10.0
Belmar 1 0.1 3 0 ~0 $8,117,633 ~0
Brielle 0 0 0 4,249 7.7 $4,266,892 6.3
Brigantine 4 5.1 30 14,979 9.9 $9,633,502 9.9
Cape May 8 0.6 52 47,348 9.7 $32,011,401 9.4
Eagleswood 2 10.1 7 1,063 10.0 $680,056 10.0
Forked River 0 0 0 5,910 10.0 $3,738,344 10.0
Galloway 6 57.8 37 318 10.9 $208,874 11.8
Highlands ~0 ~0 1 893 3.2 $2,893,798 2.0
NJ Little Egg Harbor 25 34.4 132 950 11.0 $646,028 11.8
Long Beach 51 9.81 1,239 1,340 10.6 $2,177,627 10.8
Manasquan 0 0 0 1,008 9.9 $646,370 9.9
Margate City 6 17.6 21 11,233 10.0 $7,177,014 9.9
Middle 0 0 0 7,408 10.0 $4,697,579 10.0
Ocean City 37 28.2 869 2,042 12.5 $1,646,222 14.3
Other Atlantic ~0 2.0 2 25,966 10.0 $16,423,263 10.0
Other Cape May 0 0 0 5,728 10.0 $3,621,507 10.0
Other Cumberland 0 0 0 13,593 10.0 $8,603,913 10.0
Other Gloucester 0 0 0 386 10.0 $244,232 10.0
Other Ocean ~0 1.2 1 4,618 10.0 $2,926,625 10.0
Point Pleasant 1 ~0 13 4,180 5.8 $6,400,534 4.2
Port Norris 0 0 0 11,391 10.0 $7,202,550 10.0
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Summer Flounder Fishery

There are two major commercial trawl fisheries for summer flounder based on seasonal movements; a winter
offshore and summer inshore fishery (ASMFC n.d.). Summer flounder are also taken by pound nets and gill
nets in estuarine waters. Some gear restrictions may apply depending on the permit held. The commercial
fishery is managed on a quota basis and allocated on a 60/40 basis to commercial and recreational fisheries,
respectively. Commercial quotas have ranged from 9.5 to 19.2 million pounds annually. The 2016 stock
assessment update indicated the summer flounder stock is not overfished but is experiencing overfishing. The
preliminary 2018 coast wide commercial quota was set at 6.6 million pounds with 16.7 percent, or 1.1 million
pounds, allotted to New Jersey. Set quotas are adjusted based on any quota overages the year prior. New
Jersey establishes seasonal quotas (there are 5 seasons in a year) for the State summer flounder fishery, such
that the fishery is closed prior to the end of one season once the quota is reached (NJDEP 2018n; NJDEP n.d.-
a Commercial Marine Quotas and Trip Limit Information).

2.3.4.2 Potential Project Impacts on Commercial Fisheries and For-Hire Recreational Fishing

Construction, operations and maintenance, and decommissioning activities may impact the ability to fish certain
areas or may affect fishing (negative or positive), including fishing for shellfish, as well as shore-based support
services for these fisheries. IPFs that may impact commercial and for-hire fisheries include the following:

e Physical seabed/land disturbance
e Habitat conversion

e Noise

o Traffic

e Land use, economic change

e Sediment suspension

o Visible structures/lighting

Sediment suspension is discussed in Section 2.1.2.2, Water Quality; Section 2.2.5.2, Benthic Resources; and
Section 2.2.6.2, Finfish and EFH. Visible structures/lighting is discussed in Section 2.3.6.2, Navigation and
Vessel Traffic.

The commercial fishing communities play a critical role in the cultural and economic fabric of New Jersey. The
commercial fishing industry representatives are critical stakeholder groups for Ocean Wind, and it is Ocean
Wind'’s belief that commercial fishing can co-exist with offshore wind. Orsted has designed, developed, built,
and now operates 25 wind farms with active fishing communities around each of these 25 sites. Using BMPs,
Orsted has successfully co-existed with the fishing community in Europe and at the Block Island Wind Farm.
Ocean Wind will bring that record of success to the fishing community in and around New Jersey.

Ocean Wind is committed to maintaining a strong working relationship with all commercial and recreational
fishermen who may be affected by the Project. Ocean Wind developed a Fisheries Communication and
Outreach Plan (Appendix O) in accordance with BOEM Guidelines; this plan outlines key strategies that Ocean
Wind will use to communicate with fishermen and fishing industry representatives associated with the Project.
The plan includes the appointment of a dedicated fisheries liaison as well as fisheries representatives who will
serve as conduits for providing information to, and gathering feedback from, the fishing industry. See Section
2.3.4.1.3 (Fishermen Outreach) and Appendix O for additional detail.
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Table 2.3.4-9. Annual average fisheries revenue (2013-2017) and percentage of total fishery for Project Area by Fishery Management Plan.*

Fishery Management Plan

Wind Farm Area

Inshore BL
England**

Offshore BL
England**

Inshore Oyster
Creek**

Offshore Oyster
Creek**

Total Fishery
Annual Average
(USD$2019)

Wind Farm
Area

Percentage of Total Fisheries

England

Offshore BL
England

Inshore
Oyster
Creek

Ocean Wind

An @rsted & PSEG project

Offshore
Oyster
Creek

Atlantic Sea Scallop $64,591 $47 $1,224 $735 $20,182 $467,985,461 0.01% 0.00% 0.00% 0.00% 0.00%
SurfClam/Ocean Quahog $81,932 $35 $1,204 $91 $19,962 $58,564,253 0.14% 0.00% 0.00% 0.00% 0.03%
Unmanaged™** $42,141 $1,163 $22,597 $1,488 $27,305 $136,841,870 0.03% 0.00% 0.02% 0.00% 0.02%
g:amgae;sFlounder/ Soupask $9,787 $82 $1,689 $1,224 $19,702 $39,991,475 0.02% 0.00% 0.00% 0.00% 0.05%
Mackerel/Squid/Butterfish $5,402 $10 $429 $101 $2,074 $45,818,092 0.01% 0.00% 0.00% 0.00% 0.00%
Monkfish $3,845 $0 $21 $240 $8,177 $18,895,636 0.02% 0.00% 0.00% 0.00% 0.04%
Atlantic Herring $407 $0 $14 $8 $108 $29,105,849 0.00% 0.00% 0.00% 0.00% 0.00%
Skate $1,560 $15 $314 $180 $5,683 $8,672,592 0.02% 0.00% 0.00% 0.00% 0.07%
NE Multispecies Small Mesh $14 $0 $2 $2 $24 $10,163,011 0.00% 0.00% 0.00% 0.00% 0.00%
Bluefish $56 $0 $5 $201 $4,285 $1,469,227 0.00% 0.00% 0.00% 0.01% 0.29%
NE Multispecies Large Mesh $1 $0 $0 $8 $176 $55,849,075 0.00% 0.00% 0.00% 0.00% 0.00%
Highly Migratory Species $156 $2 $89 $4 $408 $1,595,889 0.01% 0.00% 0.01% 0.00% 0.03%
Spiny Dodfish $28 $3 $32 $233 $13,632 $3,282,752 0.00% 0.00% 0.00% 0.01% 0.42%
Golden Tilefish $7 $7 $45 $2 $17 $5,116,427 0.00% 0.00% 0.00% 0.00% 0.00%
River Herring/ American Shad $0 $0 $0 $0 $1 $34,740 0.00% 0.00% 0.00% 0.00% 0.00%
Totals $209,927 $1,364 $27,667 $4,518 $121,735 $883,386,350 0.02% 0.00% 0.00% 0.00% 0.01%

* Each year’s dollar values were adjusted to 2019 dollars using Bureau of Labor formula.

** Inshore and offshore cable route areas reflect the study area with a variable corridor width for the purposes of this analysis.

*** Species not managed under a Fishery Management Plan. 139 species or species groups were included in the unmanaged group, such as crabs (e.g., Cancer spp.), striped bass (Morone saxatilis), groupers (e.g., Epinephelus spp.), snappers (e.g., Lutjanus spp.), etc.

Source: BOEM GIS Data; data on the menhaden fishery was not available.
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Table 2.3.4-10. Annual average fisheries revenue (2007-2012) and percentage of total fishery for Project Area by Fishery Management Plan.*

Fishery Management Plan

Wind Farm Area

Inshore BL
England**

Offshore BL
England**

Inshore Oyster
Creek**

Offshore Oyster
Creek**

Total Fishery
Annual Average
(USD$2018)

Wind Farm
Area

Percentage of Total Fisheries

Inshore BL
England

Offshore
BLE

Inshore
Oyster
Creek

Ocean Wind

An @rsted & PSEG project

Offshore
Oyster
Creek

Atlantic Sea Scallop $194,743 $83 $2,683 $3,516 $49,107 $467,992,687 0.04% 0.00% 0.00% 0.00% 0.01%
SurfClam/Ocean Quahog $185,508 $25 $1,053 $636 $113,887 $70,097,428 0.26% 0.00% 0.00% 0.00% 0.16%
Unmanaged*** $43,326 $659 $16,929 $1,111 $34,788 $112,523,284 0.04% 0.00% 0.02% 0.00% 0.03%
g:;“g:srs'%“”de” Scup/Black $24,521 $119 $2,408 $694 $15,817 $36,251,444 0.07% 0.00% 0.01% 0.00% 0.04%
Menhaden $25,969 $314 $9,300 $148 $10,312 $4,231,909 0.61% 0.01% 0.22% 0.00% 0.24%
Mackerel/Squid/Butterfish $11,809 $35 $699 $161 $3,082 $44,663,476 0.03% 0.00% 0.00% 0.00% 0.01%
Monkfish $5,851 $1 $47 $221 $9,046 $21,603,002 0.03% 0.00% 0.00% 0.00% 0.04%
Atlantic Herring $1,170 $1 $39 $43 $485 $25,414,596 0.00% 0.00% 0.00% 0.00% 0.00%
Skate $981 $12 $227 $197 $6,357 $8,524,993 0.01% 0.00% 0.00% 0.00% 0.07%
NE Multispecies Small Mesh $111 $0 $6 $15 $252 $11,673,386 0.00% 0.00% 0.00% 0.00% 0.00%
Bluefish $73 $1 $12 $520 $7,922 $1,724,574 0.00% 0.00% 0.00% 0.03% 0.46%
NE Multispecies Large Mesh $41 $0 $3 $80 $1,156 $83,719,006 0.00% 0.00% 0.00% 0.00% 0.00%
Highly Migratory Species $36 $0 $2 $5 $122 $1,092,382 0.00% 0.00% 0.00% 0.00% 0.01%
Golden Tilefish $5 $0 $0 $0 $6 $4,714,568 0.00% 0.00% 0.00% 0.00% 0.00%
River Herring/ American Shad $0 $0 $0 $7 $46 $29,900 0.00% 0.00% 0.00% 0.02% 0.15%
Totals $494,233 $1,251 $33,410 $7,356 $252,385 $896,056,635 1.10% 0.01% 0.25% 0.07% 1.24%

* 2012 dollar values were adjusted to 2018 dollars using Bureau of Labor formula (*1.0935).

** Inshore and offshore cable route areas reflect the study area with a variable corridor width for the purposes of this analysis.

*** Species not managed under a Fishery Management Plan. 139 species or species groups were included in the unmanaged group, such as crabs (e.g., Cancer spp.), striped bass (Morone saxatilis), groupers (e.g., Epinephelus spp.), snappers (e.g., Lutjanus spp.), etc.

Source: BOEM GIS Data
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Table 2.3.4-11. Annual average port revenue (2007-2012) for Project Area for ports with revenue greater than $1,000 annual average.

Port Wind Farm Area Inshore BL Offshore BL Inshore Oyster  Offshore Oyster = Sum of Annual
England England Creek Creek Average
Atlantic City $209,792 $273 $6,174 $559 $117,911 $351,201
Cape May $101,112 $333 $9,974 $2,165 $15,175 $138,478
Newport News $42,623 $40 $1,009 $489 $15,613 $63,014
Barnegat $7,020 $1 $45 $1,840 $42,878 $52,071
New Bedford $40,091 $34 $805 $213 $6,460 $49,609
Long Beach $4,151 $1 $41 $819 $20,739 $25,953
Seaford $16,095 $2 $141 $54 $2,237 $19,144
Gloucester $7,895 $53 $1,382 $85 $6,920 $18,457
Sea Isle City $8,172 $153 $3,487 $0 $553 $15,724
Point Pleasant $3,191 $0 $18 $625 $8,561 $12,468
Hampton $8,124 $7 $138 $16 $1,964 $10,593
North Kingstown $3,568 $8 $199 $31 $910 $5,185
Ocean City $3,225 $13 $326 $36 $534 $4,670
New London $1,668 $0 $6 $5 $70 $1,775
Stonington $1,304 $0 $26 $1 $77 $1,513
Narragansett $635 $2 $34 $51 $497 $1,282
Wanchese $600 $4 $59 $3 $210 $1,011
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2.3.4.2.3 Decommissioning

Impacts associated with decommissioning activities are expected to be similar to temporary construction
activities described above. At the end of the operational lifetime of the Project, it is anticipated that all structures
above the seabed level or aboveground will be removed. The decommissioning sequence will generally be the
reverse of the construction sequence, will involve similar types and numbers of vessels, and similar equipment.

Wind Farm Area

After removing structures, commercial fishing is expected to resume as fish and shellfish communities
transition back to a sandy, soft-bottom community structure recolonizing from the surrounding sandy bottom
habitat. Scour material is expected to be left in place and as such may serve as hazards to bottom fishing gear
such as dredges and bottom trawling. A small increase in vessel activity would occur during the
decommissioning phase but this level of activity is not expected to measurably affect commercial or
recreational fishing opportunities, catchability of fish and shellfish resources, or navigation.

Removal of structures that act as artificial reefs would result in loss of recreational for-hire fishing opportunities
that would have developed during the operational phase, but it is expected these trips will take place at
alternative locations that are abundant offshore of New Jersey.

Offshore Export Cable Corridor/Landfall

Offshore cables generally will be abandoned in place and cable protection will be left in place. Exposed cables
may be removed to ensure that they do not become hazards to other users of the seabed. Commercial and
recreational for-hire fishing activities are expected to be temporarily excluded during removal of any exposed
cables. A small increase in vessel activity would occur during the decommissioning phase but this level of
activity is not expected to measurably affect commercial or recreational fishing opportunities, catchability of fish
and shellfish resources, or navigation.

2.3.4.2.4 Summary of Potential Project Impacts on Commercial and For-Hire Recreational Fishing Resources

The IPFs for commercial and for-hire recreational fishing include physical seabed/land disturbance, habitat
conversion, noise, traffic, and land use and economic change.

WTGs and other in-water structures are expected to serve as artificial reef structures, providing additional
locations for recreational for-hire fishing trips, potentially increasing the number of trips and revenue. Other
potential impacts are expected to be short-term. During construction of the facilities within the Wind Farm Area,
commercial and recreational for-hire fishing practices are expected to be temporarily disturbed. The offshore
export cable corridors avoid high density, high value commercial fishing grounds to the extent practicable. Very
little recreational for-hire fishing occurs within the Wind Farm Area. Construction activities will result in
temporarily displacing some recreational fishing trips to abundantly available fishing areas nearby.

2.3.4.3 Avoidance, Minimization, and Best Management Practices

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.

2.3.5 Land Use and Coastal Infrastructure
2.3.5.1 Affected Environment

The following sections describe the existing land uses and coastal infrastructure in the Project Area and the
potential impacts from the Project. The land use discussion below focuses on resources found along the
onshore export cable route as well as at the onshore substation and interconnection points.
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Table 2.3.5-1. BL England - major roadways.

Ocean Wind
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Functional Speed Limit Number o
Roadway e Lanes (each
Classification (mph) ! :
direction)
Garden State | Atlantic Toll Road Urban Principal 65 2 N/A
Parkway Arterial Expressway
US Route 9 Atlantic US Highway Urban Minor 40 1-3 16,000
Arterial/Urban (2014)
Principal Arterial
Atlantic City Atlantic Toll Road Urban Principal 55-65 3-4 50,000
Expressway Arterial Expressway (2013)
US Route 40 | Atlantic US Highway Urban Principal 40-50 2 26,700
Arterial (2014)
US Route Atlantic US Highway Urban Minor Arterial 55 2 17,600
322 (2014)
US Route 30 | Atlantic US Highway Urban Principal 50 2 49,500
Arterial/Rural (2014)
Principal Arterial

*Annual average daily traffic

Major roadways traversing the Oyster Creek Project Area include US Route 9 and the Garden State Parkway.
Detailed roadway information can be found in Table 2.3.5-2.

Table 2.3.5-2. Oyster Creek - major roadways.

Roadway County Type Functional Speed Number of AADT
Classification Limit Lanes (each (year)
(mph) direction)
US Route 9 Ocean US Highway | Urban Principal Arterial 45 1 18,200
Garden State | Ocean Toll Road Urban Principal Arterial 65 3 N/A
Parkway Expressway

*Annual average daily traffic
Railroads

The Atlantic City Rail Line, a passenger rail line operated by New Jersey Transit, operates in the vicinity of BL
England and provides service between Philadelphia, PA and Atlantic City, NJ. It services the area near BL
England at the Atlantic City and Absecon Stations with 2,950 average weekday passenger boardings in 2011
(NJ Transit 2015). Additionally, the BL England Generating Station site is located in a rail easement that serves
the facility (AECOM 2018).

Near Oyster Creek, the Barnegat Branch, an abandoned freight and passenger rail line formerly operated by
the Central Railroad of New Jersey, traversed the Lacey Township area and was formally terminated in 1977.
The Barnegat Branch was converted to a rail-to-trail park in 2007 (Ocean County Department of Planning
2007). There are no active rail lines or stations in the vicinity of Oyster Creek.

Bridges

There are over 100 bridges, including pedestrian, highway, and rail bridges, in the vicinity of the onshore export
cable corridors near BL England. In the vicinity of the BL England Generating Station, Great Egg Harbor is
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spanned by multiple bridges with closed clearances of 50-65 ft (AECOM 2018). Notable bridges in the study
area include major publicly and privately owned bridges that connect Absecon Island, Brigantine Island, and
Ocean City to mainland New Jersey are listed in Table 2.3.5-3.

Table 2.3.5-3. Major bridges in the BL England Project Area.

Height Width Feature Carried Feature Owner/Maintainer
Clearance Clearance Crossed
Great Egg 50 ft 150 ft US Route 9 Great Egg NJDOT
Harbor Bridge (Garden State Harbor Bay
Parkway)
34t Street 35ft 80 ft County Route Peck Bay Cape May County
(Roosevelt 623 (Roosevelt
Boulevard) Boulevard)
Bridge

Sources: ASPIRE 2013, NJDOT 2015, and Waterway Guide 2018

There are four bridges in the vicinity of the onshore export cable corridors near Oyster Creek. Two bridges are
highway carrying bridges located along US Route 9; the northern bridge spans over South Branch Forked River
and the southern bridge spans over Oyster Creek. Both bridges along US Route 9 are owned and maintained
by NJDOT. Two bridges carry Beach Boulevard in Bayside Beach, Lacey Township over South Branch Forked
River. Both Beach Boulevard bridges are owned and operated by Ocean County.

2.3.5.2 Potential Project Impacts on Land Use and Coastal Infrastructure

Potential impacts on land use and coastal infrastructure may be introduced from the construction, operation
and maintenance, and decommissioning phases of the Project. IPFs include:

e Physical land disturbance

e Noise

o Traffic

e Visible structures/lighting

o Discharges/releases and withdrawals
e Land use or economic changes

2.3.5.2.1 Land Use

No impacts to coastal land use are anticipated for construction, operations and maintenance, and
decommissioning activities in the Wind Farm Area and along the offshore export cable corridor. Land use
impacts will be limited to the upland portion of the Onshore Project Area and as far into the coastal area as
mean low water. Impacts within the intertidal zone are included in the onshore impacts section below. Appendix
Q contains Ocean Wind’s Coastal Zone Consistency review for the Project.

Construction

In general, impacts from construction activities to coastal land use will be temporary in nature and consistent
with the existing zoning and land use. Onshore construction will include landfalls, the onshore export cables,
substations, interconnection points, and port facilities. Construction is expected to result in temporary or
permanent impacts to local residents, businesses, and the community along the proposed onshore export
cable route during construction of these Project components. Project activities that are anticipated to result in
impacts to land use include trenchless installation operations at landfalls, installation of onshore export cable
duct banks, and construction of substations.
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Decommissioning

Decommissioning has the potential to result in similar land use impacts as construction. These impacts would
be temporary in duration during the decommissioning phase of the Project.

2.3.5.2.2 Coastal Infrastructure

Onshore Project activities such as construction, operation and maintenance, and decommissioning are
expected to have no impacts on coastal infrastructure. Coastal infrastructure impacts will be limited to the in-
water portion of the Project Areas and are described above.

Construction

In-water infrastructure such as fiber optic cables, pipelines, and utilities may need to be crossed at various
locations along the offshore export cable routes. Once the final export cable route is established, Ocean Wind
will look to enter into cable crossing agreements with the owners of any offshore cables that might be crossed
by the export cable. Crossing agreements in U.S. waters are supported by the ICPC, which is also active in
Europe and provides a framework for establishing cable crossing agreements with which Ocean Wind is
familiar. The onshore portions of this work will likely be located in areas with industrial use highly suitable for
this work and already interconnected to the grid. Any conflicts with transmission lines and substations will be
mitigated. During construction, there may be temporary impacts to utilities during the crossing, however these
would be temporary in duration and coordinated in advance.

Operation and Maintenance

Operation and maintenance activities are not anticipated to impact coastal infrastructure. Regularly scheduled
maintenance and repairs should not impact additional coastal infrastructure. If maintenance or repairs are
required near coastal infrastructure, crossing agreements would be utilized to minimize impacts.

Decommissioning

Decommissioning activities and their impacts to coastal infrastructure would be similar to those described in the
construction section above. No impacts are anticipated to coastal infrastructure during decommissioning.

2.3.5.2.3 Summary of Potential Project Impacts on Land Use and Coastal Infrastructure Resources

The IPFs affecting land use and coastal infrastructure include physical seabed/land disturbance,
discharge//release and withdrawals, noise, traffic, visible structures/lighting, and land use and economic
change.

Ocean Wind endeavors to locate Project components within land parcels that will avoid impacts or changes to
the land use, such as within existing ROWSs, industrial zoned areas, and avoiding sensitive receptors and
habitats. However, some Project components may result in a long-term change to land use in the area where a
project component is constructed or long-term impacts to a viewshed. Cable installation within a roadway can
result in short-term, temporary traffic impacts. During cable installation, short-term, temporary impacts could
occur to in-water infrastructure such as fiber optic cables, pipelines and utilities. Ocean Wind will secure
crossing agreements with utility owners to avoid impacts.

2.3.5.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.
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2.3.6  Navigation and Vessel Traffic

A Navigation Safety Risk Assessment (NSRA) for the Project was conducted and can be found in Appendix M.
The NSRA was developed based on 30 CFR 585.627(a)(8) and to meet the requirements of USCG Navigation
and Inspection Circular (NVIC) 01-19, Guidance on the Coast Guard’s Roles and Responsibilities for Offshore
Renewable Energy Installations (USCG 2019). The NSRA summarizes information about navigation and vessel
traffic in the Project Area, examines Project impacts on navigation and vessel traffic, and identifies mitigation
strategies that would eliminate or reduce navigational safety risks. Ocean Wind conducted outreach with
stakeholders such as the USCG, the Mariners Advisory Committee for the Bay and River Delaware, and
commercial and recreational fishing interests, to gain an understanding of stakeholder issues and potential
project impacts during development of the NSRA. A summary of the stakeholder outreach is provided in the
NSRA.

The study area of the NRSA included the Lease Area, Wind Farm Area, and Cable Route Corridors, which is
the area where the Project development would occur for above and below water structures. The impact
assessment included the gathering, analysis, and compilation of a variety of information including information
on waterways, maritime traffic and events, vessel track lines, vessel characteristics, insight obtained during
discussions with stakeholders, and a number of other considerations.

2.3.6.1 Affected Environment

The NSRA included a comprehensive vessel traffic survey in the study area using the 2019 AIS data. A density
heat map for all AIS points is shown in Figure 2.3.6-1. As shown in Figure 2.3.6-1, the primary traffic patterns
in the Project Area are in the north-northeast/south-southwest and northwest/southeast directions. The density
within the Wind Farm Area includes research vessels that have been conducting studies to support the
Project’s development?® . The degree to which high vessel traffic in the Wind Farm Area (Figure 2.3.6-1) is tied
to Project research vessels can be seen by comparing the low vessel density in the Wind Farm Area evident
from the 2017 AIS data (Figure 2.3.6-2).

Density maps for each ship type, and additional analysis are shown in Appendix M.

% The AIS category for “Other” vessel types is for those vessels that do not clearly fit into other categories, including research,
military, law enforcement, and unspecified vessels. Most of these tracks are visible adjacent to the coast and in the Project Area.
Approximately 9 percent of “Other” transits occurred within the Project Area, and the vast majority of these (88 percent) are
classified as “Research/Survey” vessels.
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2.3.6.2 Potential Project Impacts on Navigation and Vessel Traffic
Potential IPFs that may impact navigation and vessel traffic include the following:

e Traffic
o Visible structures/lighting
e Land use/economic change

Specific impacts include creating obstructions that may impact safe navigation, affecting the traditional uses of
the waterway, and impacting Coast Guard search and rescue or other Coast Guard missions.

2.3.6.2.1 Construction

Construction activities within the Wind Farm Area and offshore export cable corridors would result in an
increase in vessel traffic, which could overlap with existing marine navigation and traffic. During construction,
the Project will involve temporary construction laydown areas and construction ports. The primary ports that will
be used during construction are:

e Atlantic City, NJ - construction management base. The areas are intended to offer an opportunity for a
combined base for crew transfer vessel operations for the construction phase.

e Paulsboro, NJ or Europe (directly) - for foundation scope. The port areas are intended to offer an
opportunity for both foundation fabrication facilities as well as staging and load-out operations in
collaboration with a key subcontractor.

¢ Norfolk, VA or Hope Creek, NJ - for WTG scope. The port area is intended to offer an opportunity for
WTG pre-assembly and load-out facility without any airdraft clearance restrictions covering jack-up
installation vessel assets.

o Port Elizabeth, NJ, Charleston, SC, or Europe (directly) - cable staging (unless transported directly
from the supplier in Goose Creek, SC). The intended terminal area and quay infrastructure will be used
for various cable staging and operation.

Construction vessels will include crew boats, construction barges and associated tugs, jack-up units, cranes,
dredges, and cable laying vessels. Increased vessel traffic will interrupt regular traffic patterns of coastal towing
vessels, transiting commercial fishing vessels, static gear fishing vessels, and recreational vessels. Vessel
traffic within the Lease Area is expected to decrease once the above water obstructions are in place. Noise
from construction activities is not anticipated to have negative effects on safe navigation or on the health of
crew/personnel of passing vessels. During construction, global good industry practice is to implement a safety
zone around construction activity. Vessel traffic and navigation impacts of construction will be similar to those
during operations and maintenance (See Section 2.3.6.2.2) and are discussed further in the NSRA (Appendix
M).

2.3.6.2.2 Operations and Maintenance

Potential impacts of Project operations and maintenance on navigation and vessel traffic are summarized as
follows (see Appendix M for additional details):

e Offshore above water structures
o Project structures will pose an allision and height hazard to vessels passing close by, and
vessels will pose a hazard to the structures.
o Allision risk is specifically discussed below. Typical good practice is to mark any structure that
constrains the air gap over a waterway; and in line with this practice, the air gap will be
indicated on each Project structure.
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o Smaller vessels operating in the vicinity of the Project may experience radar clutter and
shadowing. Risk controls relevant to this effect are:
= vessel operator awareness and competence regarding radar effects and corrections;
= placement of radar antenna at a favorable position on a vessel;
= regular communications regarding changes and activities in the Wind Farm Area;
and,
= safety broadcasts from vessels operating in the vicinity of the Wind Farm Area.
o Emergency response considerations

An estimated maximum of 0.1 search and rescue missions per year are anticipated in the Project Area based
on the modeling results for allisions. However, this is a conservative estimate because most allision events do
not require emergency rescue operations.

2.3.6.2.3 Decommissioning

During decommissioning of the Project, there will be an appreciable increase in the vessel traffic transiting
between shore to and within the Project Area. Similar to construction, during decommissioning, it is likely that,
per best management practice, a 1,640 ft (500 m) safety zone will be implemented around construction activity.
Due to the long lifespan of the Project, it is expected that technology would be enhanced by the time
decommissioning occurs and impacts to traffic and navigation would be reduced. Therefore, impacts to marine
traffic and navigation, as a result of decommissioning activities, would be less than or similar to those described
in the construction section above. Vessel traffic and navigation impacts associated with decommissioning are
discussed further in the NSRA (Appendix M).

2.3.6.2.4 Summary of Potential Project Impacts on Navigation and Vessel Traffic Resources

The IPFs affecting navigation and vessel traffic include traffic, visible structures/lighting, and land use/economic
change, all of which are long-term.

Impacts on navigation and vessel traffic resources may be summarized in three categories:

e Some vessels will need to alter traditional routes when navigating near or through the Wind Farm
Area. Given the ocean planning that designated the Lease Area location and the Wind Farm Area’s
distance from shore and typical shipping routes, these impacts will be felt by relatively few vessels.
Commercial fishing vessels may transit through the rows of WTGs or may choose to transit around the
Wind Farm Area altogether. Deep draft vessels will choose to alter their voyages east of the Wind
Farm Area with minimum impact to operations. Most vessel traffic moves well west of the Wind Farm
Area and will be unaffected by the Project.

e Presence of the offshore WTGs and substations may impact the efficacy of Coast Guard missions.
Some impacts will be positive, such as introducing search and rescue datum points, and some impacts
could be negative, such as adding difficulty to finding persons in the water among the WTGs. These
impacts can be mitigated by training, exercises, and coordination between Ocean Wind and the
USCG.

e Construction and operations phases will introduce more vessel traffic to the waterway. With more
traffic comes relative increases in marine casualties and congestion. These impacts are minimal and
may be mitigated by good seamanship.

2.3.6.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2 and the NRSA in Appendix M.
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2.3.7 Other Marine Uses

The Project Area hosts multiple marine uses and activities, including national security and military uses,
aviation, marine mineral use, and ocean disposal. When developing new infrastructure, careful planning and
consideration of other uses is required to minimize risk to these competing uses. The following sections
describe other marine uses within the Project Area that may be affected by the Project.

As part of Ocean Wind’s desktop study as well as BOEM’s Wind Energy Area Environmental Assessment,
other marine uses were identified that could be affected by the development of an offshore wind project. Other
marine use resources include military use; mining; aviation, including airports; ocean disposal; land-based
radar; and offshore energy. Additional marine use resources such as existing infrastructure, recreation,
navigation and commercial fishing have been discussed in sections above.

2.3.7.1 Affected Environment

The Project Area is the geographic area that could be affected by Project-related activities, and consists of the

Offshore Project Area, including the Wind Farm Area and offshore export cable corridors, and the communities
within the onshore export cable corridors, which include the export cable route and interconnection points at BL
England and Oyster Creek.

2.3.7.1.1 Federal Installations & Military Activities

The DOD operates in the airspace over and adjacent to the Ocean Wind Farm Project Area, which are
controlled by the Fleet Area Control and Surveillance Facility, Virginia Capes, Virginia Beach, VA (FAA 2014).

Within the Project Area is the Atlantic City Range Complex and the Atlantic City Operating Area (OPAREA).
The Atlantic City OPAREA extends from the shoreline seaward to approximately 100 nm from land at its
farthest point; the subsurface portion of the Atlantic City OPAREA has the same boundaries as the surface
water portion (Ecology and Environment 2016). This Range Complex is used for the U.S. Atlantic Fleet training
and testing exercises and supports training and testing by other services, primarily the U.S. Air Force. The
AEGIS Combat Systems Center conducts operations in this area. It is controlled by the Fleet Area Control and
Surveillance Facility Virginia Capes, Naval Air Station, Oceana. In addition, the complex is composed of the
Warning Area 107 (W-107) a non-instrumented warning area (Figure 2.3.7-1), which is a special-use airspace
used for surface, and surface to air exercises. Subsurface operations are typically not conducted in the area.
An aircraft training route is located along the westerly edge of the Wind Farm Area. Ocean Wind is coordinating
with DOD regarding exercises within Warning Area 107 to inform turbine layout and design.

The U.S. Marine Corps uses a military flight route (VR-1709) that crosses the western portion of the Wind Farm
Area. Ocean Wind has coordinated with the Marine Corps, and the Marine Corps indicated that, while their
primary interest is in keeping VR-1709 as free from obstruction as possible, they are not seeking to impose any
requirements on the Ocean Wind Project. Ocean Wind and the Marine Corps agreed to continue to coordinate
as design progresses.
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e Atlantic City Airport Surveillance Radar-9 (ASR-9) and co-located Air Traffic Control Beacon
Interrogator-5 (ATCBI-5).

e Dover Air Force Base (AFB) Digital Airport Surveillance Radar (DASR) and co-located Monopulse
Surveillance Secondary Surveillance Radar.

e Gibbsboro Air Route Surveillance Radar-4 (ARSR-4) and co-located Air Traffic Control Beacon
Interrogator-6 (ATCBI-6).

e McGuire AFB DASR and co-located Monopulse Surveillance Secondary Surveillance Radar.

The co-located secondary surveillance radar are the main source of aircraft identification and positional data for
air traffic control.

Additionally, two NOAA weather radar sites are in the vicinity of the Project Area (Westslope Consulting 2019;
Appendix AD):

e Dover AFB Weather Surveillance Radar model-88 Doppler (WSR-88D).
e Philadelphia WSR-88D.

2.3.7.1.4 Sand, Gravel Borrow, and Ocean Disposal Sites

Several sand and gravel borrow areas and ocean disposal sites designated and maintained by BOEM, as well
as sand and gravel borrow areas designated by USACE in partnership with NJDEP, are mapped in the vicinity
of the Wind Farm Area and the offshore export cable corridors to BL England and Oyster Creek (BOEM
2018c). A small available disposal site is located in the vicinity of the offshore export cable corridor near BL
England (BOEM 2018c; NOAA 2018e) (Figure 2.3.7-2). The Project has been designed to avoid these sand
and gravel borrow areas and ocean disposal sites.

No mapped sand or gravel borrow areas or ocean disposal sites are in the vicinity of the onshore export cable
corridors near Oyster Creek or the offshore export cable corridor in Barnegat Bay.

There are no mapped sand or gravel borrow areas in the vicinity of the onshore export cable corridors in Upper
Township near BL England. There is one mapped borrow area located in the vicinity of the offshore export
cable corridor in Ocean City at the inlet to Great Egg Harbor (Figure 2.3.7-2). No mapped sand or gravel
borrow areas or ocean disposal sites are in the vicinity of the onshore export cable corridor near Oyster Creek
or the offshore export cable corridor in Barnegat Bay.

2.3.7.1.5 Other Offshore Energy Projects

Just north of the Ocean Wind Lease Area, another proposed wind energy project, Lease Area OCS-A 0499 is
being developed. As noted in Volume I, Orsted is in the process of working with BOEM on the future
development of other parts of its original Lease Area, which would be designated a new lease number (OCS-A
0532), Other offshore wind project sites are being considered in New York Bight. From North Carolina to
Massachusetts, BOEM has noted there are currently 17 active wind energy lease areas (16 commercial and 1
research) covering approximately 1,744,289 acres (2,724 square miles; BOEM 2020). In February 2022, six
additional lease areas were auctioned in New York Bight.

2.3.7.2 Potential Project Impacts on Other Marine Uses

Potential impacts may be introduced from the construction, operation and maintenance, and decommissioning
phases of the Project on marine uses not covered in other sections, include Federal installations and military
activities; aviation; and other offshore energy projects. As sand, gravel borrow and ocean disposal areas will be
avoided, no potential Project impacts associated with construction, operations and maintenance and
decommissioning are anticipated.
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WTGs in the Project Area fall within a NOAA “No Impact” zone (note: evaluated 880-ft tall turbines, not
906-foot tall turbines).

As air traffic control and national defense radar, including High Frequency radar stations in the vicinity of the
Project’s proposed offshore facilities may be impacted by operation and maintenance phases of the Project,
Ocean Wind will conduct additional coordination with FAA and BOEM. As the offshore wind industry grows,
potential impacts to coastal radar systems are being evaluated. Ocean Wind will continue to work with BOEM
and the owners of those systems to find acceptable and feasible mitigation solutions, as required. Other
planned offshore wind projects, noted in Section 2.3.7.1.4, would have similar impacts during construction,
operation and maintenance, and decommissioning phases as those described in previous sections for the
Ocean Wind Project. BOEM has sited lease areas on the OCS so as to not interfere with each other, and
development of the Ocean Wind Project should not affect development of the adjacent OCS-A 0499 Lease
Area.

Onshore Project Area

As mentioned above, the national defense radar operated by the DOD in the vicinity of the Project’s proposed
onshore facilities may be impacted by operation and maintenance phases of the Project. Therefore, impacts to
military and airport operations from operation and maintenance activities are expected to be long-term and
localized.

2.3.7.2.3 Decommissioning

Due to the long lifespan of the Project, it is expected that technology would be enhanced by the time
decommissioning occurs and impacts to other marine uses would be reduced. Therefore, impacts to other
marine uses anticipated as a result of decommissioning activities would be less than or similar to those
described in the construction section above.

2.3.7.2.4 Summary of Potential Project Impacts on Other Marine Uses
The IPFs affecting other marine uses include traffic and visible structures/lighting.

Impacts to military operations from vessel traffic are expected to be short-term and localized. No other potential
impacts are expected for other marine uses such as aviation; sand, gravel borrow, and ocean disposal sites,
and offshore energy sites.

2.3.7.3 Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2.

2.4 Cultural, Historical, and Archaeological Resources

Cultural resources include archaeological sites, historic structures, and districts, and traditional cultural
properties that represent important aspects of prehistory or history, or that have important and long-standing
cultural associations with established communities or social groups. Significant archaeological and architectural
properties are generally defined by the eligibility criteria for listing in the National Register of Historic Places
(NRHP).

The Project Area encompasses State of New Jersey and Federal maritime jurisdictional areas, as well as
terrestrial portions of Ocean, Atlantic, and Cape May Counties, New Jersey. Previous desktop reviews, cultural
resource reconnaissance studies, and environmental assessments have determined that the Project Area has
a high potential to contain cultural, historical, and archaeological resources (TRC Environmental Corporation
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2012). Expectations of the high potential are due to the natural environment, geologic timeline, sea-level
trends, and history of southern New Jersey and its offshore region.

Consultation under Section 106 of the National Historic Preservation Act (NHPA) (54 USC 306108)) is triggered
when projects require Federal permits, funding, licensing, or certification, or when they occur on Federal lands.
Such Federal undertakings require consultation by the lead Federal agency with the State Historic Preservation
Officer (SHPO) and interested federally recognized Native American tribal organizations. These consultations
identify the Area of Potential Effects (APE) and potential adverse effects to archaeological, architectural, or
other cultural resources that are listed in or are potentially eligible for listing in the NRHP.

BOEM has an obligation to manage cultural resources located on the OCS that may be affected by activities
under its jurisdiction. Additionally, as the Lead Federal Agency reviewing the project under Section 106 of the
NHPA, BOEM's responsibility is to take into account the effects of the undertaking on historic properties within
that undertaking's APE. Area of potential effects means the geographic area or areas within which an
undertaking may directly or indirectly cause alterations in the character or use of historic properties, if any such
properties exist, and may extend beyond any agency's jurisdiction. In the case of the proposed project, portions
of the APE lie not only on the OCS, but also onshore and in state waters, where other agencies have
jurisdiction. Portions of the Project located in state waters or onshore fall under the authority of the NJDEP New
Jersey Historic Preservation Office (NJHPO), but BOEM remains responsible for the undertaking's effects upon
historic properties in these portions of the APE.

The OCSLA grants the lead enforcement of laws and regulations governing offshore leasing on Federal
offshore lands to BOEM (CFR Title 30, Chapter V, Subpart B-Offshore). To ensure compliance with the NHPA
and NEPA, BOEM prepared Guidelines for Providing Archaeological and Historic Property Information
Pursuant to 30 CFR Part 585 (BOEM 2020). The information in this section has been developed in compliance
with those guidelines.

Ocean Wind has initiated coordination with BOEM, NJHPO, and outreach with the Narragansett Indian Tribe,
the Delaware Tribe, the Shinnecock Indian Nation, and the Lenape Tribe of Delaware, per the Programmatic
Agreement signed in May 2016. The Section 106 process for the Project has not been formally initiated by
BOEM. Per coordination with BOEM, Ocean Wind has included the following information to begin Section 106
coordination: the preliminary area of potential effect (PAPE) for archaeological and architectural resources,
description of the undertaking, and the Historic Resources Visual Effects Assessment report (Appendix F-3),
the Maritime Archaeological Resources Assessment report (Appendix F-1) and the Terrestrial Archaeological
Resources Assessment (Appendix F-2) report, all of which have been updated following 2022 field
investigations and submitted in Q4 2022. These reports include the results of the effects on historic resources
within the PAPE as identified within the visual impacts assessment (Appendix L), the identification of
submerged cultural resources from data collected during the HRG&G surveys, and the identification of
terrestrial archaeological resources identified during the Phase 1A and 1B archaeological surveys. These
technical reports provide not only the identification and characterization of potential cultural resources within
the terrestrial and offshore PAPE, but also provide avoidance recommendations or mitigative measures if
avoidance is not possible.

2.41  Preliminary Area of Potential Effects

As described in BOEM’s Guidelines for Providing Archaeological and Historical Property Information Pursuant
to 30 CFR Part 585 and defined in the regulations implementing Section 106, the area of potential effects
means the geographic area or areas within which an undertaking may directly or indirectly cause alterations in
the character or use of historic properties, if any such properties exist. The area of potential effects is
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Up to 3.75 acres of additional HDD workspace for Oyster Creek onshore export cables would be required west
of U.S. Highway 9 where cables would be installed under wetlands south of the substation.

A summary of anticipated impacts of onshore cable installation for Ocean Wind at both Oyster Creek and BL
England is presented in Table 2.4.1-1.

Table 2.4.1-1. Summary of anticipated impacts of onshore cable installation for Ocean Wind at both
Oyster Creek and BL England.

Routing Max size Max depth Notes ‘
Trench 10’ (width) 8
Transition Joint Bay (TJB) 62'x14’ 20’
Handholes are utilized as smaller
Handhole 4'x4’ 5 .
access point; smaller than a manhole
Manhole 28'x10’ 14’

Two new onshore substations are proposed at Oyster Creek and BL England along with overhead or
underground grid connections to the existing grid at Oyster Creek, and underground grid connection at BL
England. The Oyster Creek substation will require up to 31.5 acres for the permanent site and an additional 2
acres for construction. The Oyster Creek substation will be constructed on aggregate piers 24 inches in
diameter to a depth of 18 feet below current ground surface with a spread footing system. The BL England
substation will require up to 13 acres for the permanent site and an additional 3 acres for construction, within
the 23.68 acre potential disturbance area for the substation. The BL England substation will be built on driven
piles between 30 and 40 feet in depth. The average elevation at the Oyster Creek substation is 25 feet above
MSL and about 12 feet above MSL at BL England.

The Oyster Creek overhead grid connection will be up to 0.5 mile in length and will require up to 6 pole
structures. From the substation, overhead lines will provide interconnection with the existing grid. The structure
types anticipated are monopoles that are typical of overhead transmission lines in the area. A summary of
proposed impacts at the Ocean Wind Oyster Creek and BL England substations are presented in Tables 2.4.1-
2 and 2.4.1-3, respectively.
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Table 2.4.1-2. Proposed impacts at Ocean Wind Oyster Creek substation.

Approximate max depth of ground

Item Max size disturbance
Overall footprint of substation 31.5 acres permanent construction N/A
including potential stormwater Additional 2 acres for temporary use
management features and related | during construction
appurtenances
Approx. foundation depth of N/A Piles expected to reach elevation 30’
substation piles (NAVD88) = and are ~50’ long

Table 2.4.1-3. Proposed impacts at Ocean Wind BL England substation.

Approximate max depth of ground
Item Max size PP . P 9

disturbance
13 acres permanent
Overall footprint of substation Additional 3 acres for temporary NA

use during construction

Aggregate piers 24 inches in diameter
Approx. foundation depth of A and 18 feet long will be installed for
substation ground improvement. These will allow
for use of spread footing systems.

The proposed overhead lines at Oyster Creek will be in areas of previous disturbance and the area of a filled
wetland, as evidenced on historical maps and aerials.

For underground grid connections at Oyster Creek and BL England, the maximum length would be 0.5 mile, the
temporary workspace would be 60 feet wide (30 feet from the centerline on each side) and the permanent row
width would be 60 feet. The maximum overall trench depth will be 10 feet 3 inches. Trench width would be

4 feet 3 inches. Each underground grid connection will have a riser at the existing substation to bring the cable
into the substation overhead (the riser structure will be located at the terminus of the interconnection cable
options shown in Figure 2.4-6).

As discussed in Volume |, the Project is evaluating use of several ports to serve as construction and/or
operations and maintenance facilities, including use of an onshore operations and maintenance (O&M) facility
in Atlantic City. Proposed uses at existing port facilities will be consistent with the current land uses occurring at
these locations. Because there will be no impact to terrestrial archaeological resources at these port locations
associated with the Project, these ports are not included in the PAPE. The O&M facility will serve as a regional
operations and maintenance center for multiple projects that Orsted intends to develop in the mid-Atlantic.
Marina upgrades, namely dredging in the marina and at Absecon Inlet, would benefit multiple marina users,
and both this activity and upland improvements are not dependent upon approval of the Project and are being
separately reviewed and authorized by the US Army Corps of Engineers, and are therefore not included in the
PAPE for the Ocean Wind Project.

The Project includes both offshore and onshore infrastructure, and separate visual PAPEs were developed for
the different infrastructure types. The Offshore Infrastructure visual PAPE was delineated by starting with a
maximum theoretical visibility extent and limiting it to areas of actual visibility through visualization
assessments, desktop computer analyses, field observations, and review of field photographs, aerial
photographs, and street-level views on online mapping tools. Based on these analyses, a PAPE was
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2.4.2 Affected Environment

The proposed Project will affect multiple environments within the Federal OCS and the State of New Jersey
(Table 2.4-1). Wind development activities occurring within the Lease Area (OCS-A 0498) will potentially affect
submerged historic properties within the offshore marine environment. Activities associated to the offshore
export cable corridors have the potential to affect submerged historic properties within the Federal offshore and
State nearshore marine environments. Onshore export cable corridor activities and substation and associated
grid connection activities have the potential to affect historic properties within the onshore environment. No
tribal lands are included within the Project PAPE.

Table 2.4-1. Cultural aspects potentially affected by Project infrastructure.
Ocean Wind Infrastructure

Potential
wironme ‘aspect ot Cat Onshore o e and
Environment Aspect Lease Area Export Cable Export Cable L
Corridors Corridor Overhead Grid
Connection

Federal Offshore | Maritime

State Nearshore Maritime X

Terrestrial &

Onshore Architecture

Terrestrial &

Viewshed Architecture

Offshore and onshore study areas were developed that were designed to encompass the anticipated offshore,
onshore, and viewshed PAPEs. The PAPEs will be defined through BOEM’s consultation with relevant State,
Federal, and tribal agencies. BOEM's standard definition for the onshore, terrestrial archaeology APE is
defined in BOEM's Guidelines for Providing Archaeological and Historical Property Information Pursuant to 30
CFR Part 585 as "the depth and breadth of terrestrial areas potentially impacted by any ground disturbing
activities.” For the purposes of this study, the offshore study area is limited to the Lease Area (OCS-A 0498)
and current proposed offshore export cable corridor options. The onshore study area is limited to the current
proposed onshore export cable corridor options and the two proposed substation locations at BL England and
Oyster Creek and associated overhead grid connection at Oyster Creek. The following datasets were reviewed
to identify previously documented cultural, historical, and archaeological resources, thereby defining the
existing conditions within both defined Study Areas:

e BOEM Archaeological Resource Information Database

e Global GIS Data Services, LLC, Global Maritime Wrecks Database (GMWD)

o NOAA Automated Wreck and Obstruction Information System (AWOIS)

¢ NOAA Electronic Navigation Charts Database

e New Jersey Maritime Museum (NJMM) Shipwreck Database

o New Jersey Geographic Information Network (NJGIN) Open Data Site

¢ Relevant archaeological site forms and reports collected at the NJHPO and New Jersey State Museum
e New Jersey Cultural Resources Geographic Information System (CRGIS) LUCY

2.4.2.1  Maritime Archaeology

Comprehensive cultural and historical contexts have been developed for the array, offshore, and inshore study
areas. These contextual analyses were developed from extensive background research and will guide
archaeological interpretation of HRG survey data.
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In accordance with BOEM regulations and guidance, the Project’s offshore PAPE has been thoroughly
analyzed and assessed by the Qualified Marine Archaeologist (QMA), with the results detailed in Appendix F,
Marine Archaeological Resource Assessment.

The QMA’s assessment includes an analysis of potential cultural resources sitting on top of the seafloor, as
well as partially or fully buried items. The QMA also assessed buried geomorphic features of archaeological
interest that could represent paleolandscapes with traditional religious and cultural importance. It also includes
a literature review and background research in order to understand the environmental and cultural contexts of
the region and to determine the potential for undiscovered archaeological sites within the PAPE. Additionally,
the QMA analysis includes a full marine archaeological resources assessment, utilizing data from HRG survey
campaigns, including multibeam echosounder, side scan sonar, sub-bottom profiler, magnetometer, and
geotechnical investigation data. The HRG survey plans were developed in coordination with the QMA in order
to ensure that data collection methods provided valid and comprehensive data for the QMA to use during the
marine archaeological analysis.

A marine survey contractor collected HRG data across the PAPE between 2018 and 2022 following BOEM
archaeological survey guidelines and the Project's QMA data transfer protocol. Material recovered from 16
geotechnical vibracores collected during the 2020 Marine Archaeological Geotechnical Campaign with the
Lease Area were submitted for third-party laboratory analysis that included radiocarbon, grain size and pollen
analyses to assist in the characterization of the paleolandscapes and delineation of geomorphic features of
archaeological interest. The marine archaeological resources assessment of the HRG data within the PAPE
identified 19 potential submerged cultural resources within the gradiometer, side-scan sonar, and/or multibeam
echosounder datasets, 12 are located within the Wind Farm Area; three are located along the BL England
export cable route corridor; and four are located along the Oyster Creek export cable route corridor. Four
targets appear to represent shipwrecks in the side-scan sonar imagery and are in close proximity to reported
shipwrecks. Five targets consist of magnetic anomalies that share characteristics with verified shipwreck
magnetic signatures and side-scan imagery of unknown origin; therefore, these targets may represent partially
buried shipwreck sources. The remaining 10 targets consist of magnetic anomalies that share characteristics
with verified shipwreck magnetic signatures and, therefore, may represent buried shipwreck sources. The QMA
recommends avoidance of these targets by a distance of 50 meters (164 feet) from the outer edge of magnetic
anomalies and acoustic contacts. HRG data identified 16 geomorphic features of archaeological interest within
the PAPE, 13 are located within the Wind Farm Area; one is located along the BL England export cable route
corridor; and two are located along the Oyster Creek export cable route corridor, which represent ancient,
submerged landforms including channel margins that may have been subaerially exposed and available for
past human use. The features possess archaeological potential; however, no direct evidence of associated
human occupation has been documented in the geophysical or geotechnical data. The features, therefore,
represent portions of buried landscapes that may be of cultural significance to Native American communities
and have been identified as traditional cultural properties within the OCS. The QMA recommends avoidance of
these features.

2.4.2.2  Terrestrial Archaeology

Archaeological surveys for the onshore study area, which consists of onshore substations, grid connections
and onshore export cables have been conducted. Results of this investigation, including comprehensive
cultural and historical contextual analyses, are presented in Appendix F-2, Terrestrial Archaeological
Resources Assessment.

A Phase | Archaeological Investigation of the Onshore Infrastructure PAPE was conducted in 2021 in
accordance with BOEM’s 2020 Guidelines for Providing Archaeological and Historic Property Information
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439 shovel tests were excavated at the proposed Oyster Creek Substation and Route 9 alternatives. No
cultural materials were recovered from these survey areas. A geomorphological analysis of the sediments
identified much of the substation area the previous location of the Oyster Creek stream bed as it migrated
across the landform to its present-day location. No additional work was recommended for the Oyster Creek
substation and alternatives.

2.4.2.3  Architectural History

Background research, reconnaissance architectural surveys of the cable route options, intensive survey, and
visual effects analysis have been completed for all historic properties within both the offshore and onshore
visual PAPEs (included as Appendix F-3).

Publicly available geospatial data was collected to identify historic resources aged 45 years or older potentially
impacted by the Project. Through review of existing records at the NJHPO and completion of an intensive-level
survey, Ocean Wind identified 49 historic properties within the Offshore Infrastructure PAPE, which included 7
historic districts and 42 individual properties. All historic resources were analyzed and evaluated for effects in
the Historic Resources Visual Effects Assessment report (Appendix F-3).

The visual effects analysis related to proposed offshore construction of the Project includes historic resources
in three New Jersey counties. The Offshore Infrastructure PAPE includes areas of Ocean County, Atlantic
County, and Cape May Counties. Properties included in the visual effects analysis are those that are defined as
historic properties according to Section 106 of the NHPA and include both previously determined historic
properties and those newly recorded for this Project.

A sea view as a character-defining feature is central to the visual effects evaluation for the Project. Historic
properties that are significant for reasons unrelated to their sea views or seaside setting would not be adversely
affected by a visual change in the seascape. Historic properties without character-defining sea views are
included in effects recommendation tables and summarizing paragraphs within their respective county
(Sections 5.1-5.3 of Appendix F-3). Those historic properties with character-defining sea views were subject to
an in-depth effects assessment, including background information, summary of significance, discussion of
current conditions, relationship to proposed Project infrastructure, and illustrative photographs. Of the 49
historic properties in the PAPE (7 historic districts and 42 individual properties), effects were assessed for 34
with sea views as a character-defining feature. The 15 historic properties in the PAPE with views determined
not significant to their eligibility and recommended as subject to No Adverse Effect (Appendix F-3).

Effect assessments for historic properties in the PAPE are categorized as No Adverse Effect or Adverse Effect,
according to BOEM determinations under Section 106. A historic property with a No Adverse Effect
recommendation falls within one of two categories: 1) it will have a view of the offshore infrastructure, but a
review of its significance revealed that sea views were not a character-defining feature contributing to the
property’s significance; or 2) it will have a view of the offshore infrastructure, views are a character-defining
feature, but the visual effects analysis found that the Project would not alter significant character-defining
features to an extent that diminishes the property’s historic integrity. A property with an Adverse Effect
recommendation is anticipated to be subject to viewshed changes that may affect significant character-defining
features of the property and/or may diminish one or more aspects of integrity. Based on the analysis of 49
properties within the Offshore Infrastructure PAPE (7 historic districts and 45 individual properties), 32
properties received a recommendation of No Adverse Effect, and Adverse Effect is recommended for 17
properties.

Onshore infrastructure was reviewed under two different methods depending on the potential permanent
visibility of the infrastructure. Onshore infrastructure associated with the Project includes buried cables, and
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construction of new substations, and potentially overhead grid connections connecting the new substations with
the existing grid. The buried cables will pose no permanent visual effects. Visual effects associated with the
cable routes will be temporary and related to initial construction. The proposed onshore cables will be buried
and primarily within existing streets and utility corridors. Therefore, impacts to historic properties adjacent to the
cable routes are anticipated to be atmospheric or access-related in nature and temporary during construction.
Areas with planned aboveground infrastructure (substations and the potential overhead grid connections) were
given individual visual PAPEs, and any historic resources within the PAPE aged 45 years or older were
intensively surveyed and evaluated for NRHP-eligibility. Eligible or listed properties within the PAPE were
evaluated for visual effects from the Project. The analysis assessed effects to a total of five individual
properties in two counties. Findings are categorized as No Adverse Effect or Adverse Effect. Properties with a
No Adverse Effect finding will either see no change in their current viewshed, or will see a change in their
current viewshed, but the visual analysis found that the change will not diminish significant character-defining
features of the property. Properties with an Adverse Effect will experience changes to their current viewshed
that negatively affect significant character-defining features of the property. An overview of each substation
location and a summary of each property is included below

2.4.3 Potential Project Impacts on Cultural, Historical, and Archaeological Resources

The Project will consist of three phases: construction, operation and maintenance, and decommissioning. All
phases of the Project have potential to affect documented cultural, historical, and archaeological resources of
the area, as well as undiscovered resources. IPFs that may affect cultural, historical, and archaeological
resources are listed below and discussed in the following sections:

e Physical seabed/land disturbance
e Visible structures/lighting

Specifically, the Wind Farm Area infrastructure (WTGs, array cables, export cables, and offshore substations)
will require deep seabed disturbance that may potentially impact submerged cultural resources. The above
water turbine infrastructure will influence the viewshed of historic properties and districts. The offshore export
cables may potentially impact submerged cultural resources as the cables are anticipated to rest on, or be
buried below, the seabed.

Onshore Project components include landfalls, onshore export cables, onshore substations, and overhead grid
connections. The onshore export cables are expected to be predominantly buried within existing rights-of-way.
The onshore export cables may potentially impact buried cultural resources; however, with limited aboveground
infrastructure, aboveground historic properties and districts are not likely to be impacted. The onshore
substations may potentially impact buried cultural resources and visually impact aboveground historic
properties. The grid connection may visually impact aboveground historic properties.

2.4.3.1  Construction
2.4.3.1.1 Maritime Archaeology

The construction phase of the Project has the potential to affect offshore and nearshore submerged historic
properties. The construction of Wind Farm Area and offshore export cable infrastructure will introduce direct
bottom impact to these environments. Previously identified shipwrecks and unidentified cultural resources (pre-
contact and historic) may be impacted directly by installation or indirectly by other associated bottom
disturbance activities, such as vessel anchoring, spudding, ingress/egress, etc., occurring during this Project
phase. Disturbance to submerged marine archaeological and cultural resources will be avoided to the extent
practicable through adherence to the QMA recommended avoidance buffers. Disturbance to known resources
that cannot practicably be avoided would only occur with appropriate consultations and approvals. Additional
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each property’s significance. Visual effects were also analyzed for historic properties within the visual PAPE for
the identified onshore substation locations and overhead grid connections. This analysis evaluated potential
visual effects on at the two proposed substation locations and overhead grid connections. Due to a change in
the location of the BL England substation, no properties were within the visual PAPE. Three properties within
the visual PAPE surrounding the Oyster Creek substation and grid connection was evaluated for visual effects
and is recommended as No Adverse Effect.

2.4.3.2  Operations and Maintenance
2.4.3.2.1 Maritime Archaeology

While the offshore and nearshore marine environments will be most affected during the construction phase of
the Project, the operations and maintenance phase may also affect these environments. Any indirect marine
bottom disturbance activity, such as vessel anchoring, spudding, ingress/egress, etc., occurring during the
operations and maintenance phase may impact submerged historic properties. The maritime archaeological
resources potentially impacted by the operations and maintenance phase of the Project would include all of the
resources potentially impacted by the construction and installment phase if bottom disturbance is required due
to emergency repairs outside of previously disturbed areas.

2.4.3.2.2 Terrestrial Archaeology

Operations and maintenance activities will occur in the same areas that would have been cleared (evaluated
for cultural resources) during construction, and therefore no impacts to cultural resources will be expected.

2.4.3.2.3 Architectural History

Operations and maintenance activities will occur in the same areas that would have been cleared (evaluated
for cultural resources) during construction, and therefore no impacts to architectural history resources will be
expected.

2.4.3.3  Decommissioning
2.4.3.3.1 Maritime Archaeology

While the offshore and nearshore marine environments will be most affected during the construction phase of
the Project, the decommissioning phase may also affect these environments. Any indirect marine bottom
disturbance activity, such as vessel anchoring, spudding, ingress/egress, etc., occurring during the
decommissioning phase may impact submerged historic properties. The maritime archaeological resources
potentially impacted by the decommissioning phase of the Project would include all of the resources potentially
impacted by the construction and installment phase.

2.4.3.3.2 Terrestrial Archaeology

Decommissioning activities will occur in the same areas that would have been cleared (evaluated for cultural
resources) during construction, therefore no impacts are anticipated.

2.4.3.3.3 Architectural History

The decommissioning of onshore Project components is anticipated to occur within existing rights-of-way and
in areas evaluated for cultural resources prior to construction. Therefore, there should not be impacts to historic
architectural resources.

2.4.3.4  Summary of Potential Project Impacts on Cultural, Historical, and Archaeological Resources
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The IPFs affecting cultural, historical, and archaeological resources include physical seabed/land disturbance
and visible structures/lighting.

The above water Wind Farm Area infrastructure has the potential to introduce impacts to the visual character
defining feature of historic properties. Seabed disturbance may potentially impact submerged cultural
resources. The onshore cables may potentially impact buried cultural resources, though this will be minimized
because the onshore export cables are expected to be predominantly buried within existing ROW.

2.4.4  Avoidance, Minimization, and Mitigation Measures

The proposed measures for avoiding, minimizing, reducing, eliminating, and monitoring environmental impacts
for the Project are presented in Table 1.1-2 and in Appendices F-4 and F-5.
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